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RECIRCULATINGAND 'DRAIN SYSTEM 

Virgil Kenneth Steidley, Mans?eld,<0hio, assignor to Gor 
man-Rupp Industries, Inc., Bellville, Ohio, a corpora 
tion of Ohio 

" vFiled May 27,1959, Ser. N0.‘ 816,199 

10 Claims; (Cl; 137-565) 

The invention relates to a recirculating and drain system 
for automatic dishwashers and the like, and more particu 
larly to an improved ball drain valve which is caused to 
float from recirculating position to ‘draining position by 
controlling the operation of the recirculating pump. 

In certain prior systems, various kinds of valve mecha 
nisms have been employed, one valve mechanism for con 
trolling recirculation and another for controlling drain 
age. This requires a relatively complicated timing mech 
anism. Such valve mechanisms are apt to become 
clogged with food particles which interferes with proper 
closing action. Moreover, these prior systems do not 
provide for complete drainage of the wash water from the 
tub, and hence some of the food particles are recirculated 
during the drain cycle. 

In the present drain valve, a ?oating ball is the only 
moving part and it is self~cleaning so that there is'nothing 
to become clogged. Further, a single ball ?oats between 
two seats to close the drain during the recirculating cycle, 
and to close off the tub during the drain cycle. 

Other objects of the invention include providing a sim 
ple and effective system in which the draining and re 
circulating is accomplished by a single motor, and in 
which substantially all the food particles 'are removed 
from the tub during the drain cycle and not recirculated 
during the drain cycle. 
These and other objects are accomplished by the im 

provements comprising the present invention, preferred 
embodiments of which are shown by way of example in 
the accompanying drawing, and described in detail in the 
following speci?cation. Various modi?cations and 
changes in details of construction are comprehended with 
in the scope of the invention as de?ned in the appended 
claims. 

Referring to the drawings: 
Fig. 1 is a schematic view showing the improved system 

in cross section as applied to the tub or reservoir of an 
automatic dishwasher and the like. 

Fig. 2 is a similar view of a modi?cation. 
Fig. 3 is a similar View of another modi?cation. 
Referring to Fig. 1, the tub of a dishwasher is indicated 

at 10, with the recirculating and drain connections at the 
bottom thereof. The usual means for spraying or agitat 
ing the water as it is being recirculated into the tub is not 
shown as it forms no part of the present invention. Suf 
?ce it to say that any conventional means for agitating 
the water or spraying it over the dishes may be used. 
The recirculating pump may be controlled in a usual 
manner by an electric timer, and appropriate electrical 

- circuits are provided to cause the water to be recirculated 
and sprayed for desired washing periods, followed by 
draining periods. 
As shown in Fig. 1, the tub 10 preferably has its drain 

port 11 at a somewhat lower level than its recirculating 
connection 12.‘ Coupled to the drain port 11 by a suit 
able sleeve 13 is the upper open neck 14 of a reservoir 
casing 15, and at the bottom end of'the casing is another 
open neck 16 to which a preferably ?exible tube 17 is 
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connected. The other end of the tube 17 is connected to 
the intake of a centrifugal pump 18'having a peripheral 
outlet tube 19. 
The centrifugal pump‘ 18 is of conventional construc 

tion,"having an impeller-20 on its impeller shaft 21, which 
is driven-‘by a suitable electric motor (not shown). The 
outlet tube 19 is connected by a suitable coupling sleeve 
22 to the open neck 23 of a Y ?tting or receptacle indi 
cated generally at 24,’ one 1eg'25 of which is connected to 
the recirculating connection 12 on the tub 10 and the 
other leg-'26 of which is connected to the drain pipe 27 
which ‘may be an upright gooseneck discharging into a 
suitable waste receptacle'28. 

Preferably, the leg 25’ of Y ?tting 24 is connected by a 
coupling sleeve 30 to the annular ?ange 31 of a bushing 
32 comprising the connection 12 and secured in an open 
ing in the bottom wall of the tub by a nut 33. The ?ange 
31 has an annular resilient‘gasket'34 therein which acts 
as a resilient seat for the ball 35 in the phantom position. 
The ?tting 36 screwed on the end of leg 26 is connected tov 
gooseneck 27, and is provided with an annular resilient 
gasket 38 which acts as a resilient seat for the ball 35 to 
close off the drain connection. 
The ?tting 36 may have a venturi passageway 40 there 

in, and a tube 41 connects passageway 46 to the reservoir 
15 for a purpose to be described. 

In the operation of the system shown in Fig. 1, assume 
- that the ‘tub-10 has been emptied by the pump 18 during 
the previous drain cycle, and the water ?owing back from 
the gooseneck by gravity after the pump is stopped as 

‘ sumes the level A‘ in the reservoir 15. Some water may 
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remain in the bottom of the gooseneck and in leg 26. of 
the Y below the‘ level B de?ned by passageway 40 so that 
the leg 26 functions as a sump. The ball 35 may be of 
plastic such as polyethylene, and is made to have a 
speci?c gravity approaching that of water, for example 
about .93, so as to have a'low ?otation characteristic; in 
other words, it ?oats nearly submerged. Accordingly, 
the full line position of the ball 35 in Fig. 1 shows it partly 
submerged and resting on the bottom of leg 26 against the 
lower part of seat 38. 
Now, when water is introduced into the tub of ‘a suit 

able ?ll line (not shown), the timer starts the pump 18 
and the discharge from the pump through tube 19 forces 
the ball 35 tightly against the seat 38 and closes off the 
drain connection. When the level C in the tub is reached, 
the ?ll is shut off automatically by any suitable means. 
As the pump continues to operate, water is circulated 
through connection 12 into the tub and drawn out of the 
tub through opening 11, into reservoir 15, and then 
through the inlet tube 17 to the pump. 
When each recirculating cycle is ?nished, the timer 

shuts off the pump for a short interval, say 30 seconds, 
and, the Y being full of water, the ball ?oats to the 
phantom position shown, in contact with the upper seat 
34. The time required for the ball to ?oat to the phan 
tom position can be controlled to some extent, for exam 
ple, by changing the length of the leg 26 of the Y. The 
timer again starts the pump and the discharge through 
tube 19 forces the ball tightly against seat 34 to close off 
the connection to the tub, and pumps the water from the 
reservoir and tub out through the drain pipe 27 until sub 
stantially all of the water from the tub and reservoir has 
been exhausted, when the timer again shuts off the pump. 
The ball 35 immediately drops to the level of the water 
in leg 26 and the water in drain line 27 ?ows back into 
the Y and through tube 23 into the pump. The capacity 
of the reservoir 15 is s‘u?icient to take all of the ?ow-back 
water and maintain its level A about its level B,‘ soithat 
the ball will seek the full line‘ position at the bottom; of 
leg 26 in readiness for the next recirculating cycle. 

It will be seen that during each drain cycle substantially 
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all of the water is exhausted from the system, so that 
during the succeeding recirculating cycle substantially all 
foreign matter, such as food particles washed from dishes 
in the tub, will have gone out the drain and not be re 
circulated into the tub. - > ‘ 

The purpose of the tube 41 is to insure that when the 
pump is started the ball does not ?oat up into leg 25 
of the Y. Without the tube 41, when the pump is 
started, the ?rst surge of water may pass the ball before 
it seats on gasket 38, and if a head of water is thus‘ 
established in the drain pipe above the level already 
established in the leg 26, the pressure head in the drain 
pipe would tend to ?oat the ball away from seat 38 to 
the seat 34. The pipe 41 allows water in the pipe 27 
to ?ow back to the reservoir and to seek the same level, 
to insure that the discharge pressure from the pump will 
positively seat the ball on seat 38. The venturi passage 
way 40 increases the velocity of the water pumped to the 
drain pipe when the ball is seated on gasket 34, to mini 
mize or prevent back ?ow through pipe 41 during the 
drain cycle. 

In the modi?ed systems shown in Figs. 2 and 3, a small 
drain pump is provided in addition to the recirculating 
pump, but both pumps are driven from the same motor. 
Although the drain pump runs at the same time as the 
recirculating pump, it will discharge water to drain only 
under certain conditions controlled by the sequence of 
cycles and the entrance and discharge of the liquid in 
the tub. 

Referring to Fig. 2, the tub of the dishwasher is indi 
cated at 110, and the bottom wall of the tub has a drain 
connection indicated generally at 111, a suction neck 
112A for connection to the suction tube of a centrifugal 
pump 118, and a discharge neck 112B for connection 
with the dsicharge tube 119 of the pump. As shown, 
the neck 112A is connected to the suction tube of the 
pump by a ?exible tube 117, and the discharge neck 
11213 is connected to the discharge tube 119 by a ?exible 
tube 122. 
The pump shaft 121 is driven by a suitable electric 

motor M, and the motor shaft 144 is operatively con 
nected by a belt 145 to the impeller 146 of a small cen 
trifugal pump D having an inlet tube 147 and discharge 
tube 148. The discharge tube 148 is connected to a 
drain pipe 127 and the inlet tube is connected to an open 
neck 116 at the bottom of a sump 124, the upper end 
of which is connected to the drain connection 111 of the 
tub. An annular gasket 150 provides a seat around the 
neck 116 for the ball 135, and an annular gasket 151 
in the drain connection 111 provides a seat for the ball 
in the phantom position shown. 

In the operation of the system shown in Fig. 2, assum 
ing the tub to be empty, the timer starts the motor M 
to operate the pumps 118 and 146 and the water ?ll line 
is opened. Since the sump 124 is empty, or nearly so, 
the ball will be lying in the bottom of the sump and the 
suction of the drain pump will immediately force the ball 
against the seat 150 and shut olf the connection to the 
drain pipe. Water will then ?ll the tub to the predeter 
mined level and the pump 118 Will recirculate water from 
the suction connection 112A back to the discharge con 
nection 1123 and to the tub, so that the water can be 
sprayed in any desired fashion. At the end of a recir 
culating cycle the timer will stop the motor M for a short 
interval and the ball 135 will ?oat upwardly through the 
water in sump 124 and assume the phantom position 
against the seat 151. The timer again starts the motor 
and the drain pump D will discharge water from the sump 
through the drain pipe 127 while the pump 118 is also 
recirculating water through the tub. The water will con 
tinue to be pumped to the drain pipe as the level is 
lowered in the sump 124 until the ball 135 reaches the 
bottom of the sump, and the ball is forced against the 
seat 150 by the suction of the drain pump. The pump 
118 can continue to run while Water is again introduced 
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4 
into the tub to the desired predetermined level, and re 
circulating and drain cycles are then repeated. 

In the modi?cation shown in Fig. 3, the tub 210 has a 
drain connection 211 which is connected by tube 217 to 
the inlet of a centrifugal recirculating pump 218. The 
discharge tube 219 of the pump is connected to a tube 
253 in the side of a sump receptacle 224, the upper end 
of which is connected to a recirculating connection 212. 
The lower end of the receptacle 224 has an open neck 
216 which is connected to the inlet 247 of a drain pump 
having a discharge tube 248 connected to the drain 
pipe 227. 
A gasket 250 around the neck 216 provides a seat for 

the ball 235 when it is at the bottom of the receptacle 
224 and a gasket 251 in the recirculating connection 212 
provides a seat for the ball in its phantom position. The 
drain pump D’ is operated by means of a belt 245 from 
the motor (not shown) which drives pump 218. 
The operation of the system shown in Fig. 3 is similar 

to that shown in Fig. 2, except that the ball 235 is sub 
jected to the discharge pressure of the pump 218, and 
when the ball is seated against the upper gasket 251 the 
water from the tub will be drawn into the drain open 
ing 211 and pumped out of the drain opening 216 in the 
sump 224 without any recirculation of water back to 
the tub. When the lowering level of water in receptacle 
2‘24 drops the ball from the seat 251 and goes below the 
opening 253, the drain pump D’ will continue to draw 
Water from the receptacle until the ball is sucked against 
the seat 250. 
What is claimed is: 
1. A recirculating and drain system for a dishwasher 

and the like comprising a tub, a sump receptacle con 
nected to the bottom of said tub, a drain pipe connected 
to the bottom of said receptacle, a ball in said receptacle 
adapted to ?oat toward a position to close off the drain 
pipe when the liquid level in the receptacle is lowered 
and to ?oat to a position to close off the tub connection 
when the receptacle is ?lled with liquid, and a pump for 
forcing said ball toward said drain pipe connection when 
the liquid level in said receptacle is lowered. 

2. A recirculating and drain system for a dishwasher 
and the like comprising a tub, a sump receptacle con 
nected to the bottom of said tub, a drain pipe connected 
to the bottom of said receptacle, a ball in said receptacle 
adapted to ?oat toward a position to close off the drain 
pipe when the liquid level in the receptacle is lowered 
and to ?oat to a position to close oif the tub connection 
when the receptacle is ?lled with liquid, said ball having 
a speci?c gravity to cause it to be substantially submerged 
when ?oating in said liquid, and a pump for forcing said 
ball toward said drain pipe connection when the liquid 
level in said receptacle is lowered. 

3. A recirculating and drain system for a dishwasher 
and the like comprising a tub having a drain outlet in its 
bottom, a pump having its suction connected to said 
drain outlet, a receptacle connected at its top end to 
the tub, a drain pipe connected to the bottom end 
of said receptacle, means connecting the pump discharge 
to said receptacle between its ends, and a ball in said 
receptacle adapted to ?oat toward a position to close off 
the drain pipe when the liquid level in said receptacle is 
lowered and to ?oat to a position to close off the tub 
when the receptacle is ?lled with liquid. 

4. A recirculating and drain system for a dishwasher 
and the like comprising a tub having a drain outlet in its 
bottom, a pump having its suction connected to said 
drain outlet, a receptacle connected at its top end to the 
tub, a drain pipe connected to the bottom end of said 
receptacle, means connecting the pump discharge to said 
receptacle between its ends, and a ball in said re 
ceptacle adapted to ?oat toward a position to close oif 
the drain pipe when the liquid level in said receptacle 
is lowered and to ?oat to a position to close off the tub 
when the receptacle is ?lled with liquid, said ball having 
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a speci?c gravity to cause it to be substantially sub 
merged when ?oating in said liquid. 

5. A recirculating and drain system for a dishwasher 
and the like comprising a tub having a drain outlet in 
its bottom, a pump having its suction connected to said 
drain outlet, a receptacle connected at its top end to the 
tub, means connecting the pump discharge to said recep 
tacle between its ends, a drain pipe, a drain pump con 
necting said drain pipe to the bottom end of said recep 
tacle, and a ball in said receptacle adapted to ?oat to a 
position closing o? the drain pump when the liquid in 
said receptacle is emptied and to ?oat to a position clos 
ing o? said tub when the receptacle is ?lled with liquid. 

6. A recirculating and drain system for a dishwater 
and the like comprising a tub having a drain outlet in 
its bottom, a receptacle connected at its top end to said 
tub, an upright drain pipe connected to the bottom end 
of said receptacle for discharging water from its top 
end, means connecting the pump discharge to said re 
ceptacle between its ends, a ?oating ball in said recepta 
cle adapted to close oil the drain pipe when the liquid 
level in said receptacle is lowered and adapted to close 
01? the tub when the receptacle is ?lled, a reservoir con 
nected to said tub outlet extending below said pump, 
and means connecting the suction side of said pump to 
the bottom of said reservoir. 

7. A recirculating and drain system for a dishwater and 
the like comprising a tub having a drain outlet in its 
bottom, a receptacle connected at its top end to said 
tub, an upright drain pipe connected to the bottom end 
of said receptacle for discharging water from its top 
end, means connecting the pump discharge to said re 
ceptacle between its ends, a ?oating ball in said recepta 
cle adapted to close off the drain pipe when the liquid 
level in said receptacle is lowered and adapted to close 
off the tub when the receptacle is ?lled, a reservoir con 
nected to said tub outlet extending below said pump, 
and means connecting the suction side of said pump to 
the bottom of said reservoir, the capacity of said reservoir 
being such as to maintain its liquid level about equal 
to the bottom of said receptacle when said pump is not 
operating and said tub has been drained. 

8. A recirculating and drain system for a dishwasher 
and the like comprising a tub having a drain outlet in its 
bottom, a receptacle connected at its top end to said 
tub, an upright drain pipe connected to the bottom end 
of said receptacle for discharging water from its top 
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end, means connecting the pump discharge to said re 
ceptacle between its ends, a ?oating ball in said recepta 
cle adapted to close o? the drain pipe when the liquid 
level in said receptacle is lowered and adapted to close 
off the tub when the receptacle is ?lled, said ball having 
a speci?c gravity to cause it to be substantially sub 
merged when ?oating in said liquid, a reservoir con 
nected to said tub outlet extending below said pump, and 
means connecting the suction side of said pump to the 
bottom of said reservoir, the capacity of said reservoir 
being such as to maintain its liquid level about equal to 
the bottom of said receptacle when said pump is not 
operating and said tub has been drained. 

9. A recirculating and drain system for a dishwasher 
and the like comprising a tub having a drain outlet in 
its bottom, a receptacle connected at its top end to said 
tub, an upright drain pipe connected to the bottom end 
of said receptacle for discharging water from its topv 
end, means connecting the pump discharge to said re 
ceptacle between its ends, a ?oating ball in said receptacle 
adapted to close off the drain pipe when the liquid level 
in said receptacle is lowered and adapted to close 01f 
the tub when the receptacle is ?lled, a reservoir con 
nected to said tub drain outlet extending below said 
pump, means connecting the suction side of said pump 
to the bottom of said reservoir, and a conduit connect 
ing the bottom of said drain pipe to said reservoir. 

10. A recirculating and drain system for a dishwasher 
and the like comprising a tub having a drain outlet in 
its bottom, a receptacle connected at its top end to said 
tub, an upright drain pipe connected to the bottom end 
of said receptacle for discharging water from its top end, 
means connecting the pump discharge to said receptacle 
between its ends, a ?oating ball in said receptacle adapted 
to close oil the drain pipe when the liquid level in said 
receptacle is lowered and adapted to close off the tub 
when the receptacle is ?lled, a reservoir connected to 
said tub outlet extending below said pump, means con 
necting the suction side of said pump to the bottom of 
said reservoir, the capacity of said reservoir being such 
as to maintain its liquid level about equal to the bottom 
of said receptacle when said pump is not operating and 
said tub has been drained, and a conduit connecting the 
bottom of said drain pipe to said reservoir. 

No references cited. 
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