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This invention relates to an improved dishwashing ma 
chine. 

In particular, the invention relates to improved water 
circulation and drainage in dishwashers of the type in 
which washing liquid is forcefully sprayed throughout a 
vat or tub within which are arranged the dishes and other 
articles to be washed. The circulation of washing liquid 
is effected by a pump having an inlet connection at a 
icw point of the dishwasher vat and a discharge connec 
tion to the spray nozzles or the like which create washing 
action within the tub. 
As is now well known, dishwashing apparatus of both 

domestic and commercial types include automatically 
established and controlled operational periods during 
which the articles are subjected to various rinsing and 
washing steps under control of conventional time-cycle 
switches. Between each operation spent or soiled washing 
or rinsing liquid is discharged from the machine. During 
the washing and rinsing operations, the dishwasher makes 
efficient use of relatively small quantities of water-for 
example, a domestic dishwasher having a capacity of 60 
dishes and accompanying tableware uses only 12 pints of 
water for certain of the washing and rinsing cycles-and 
it has heretofore been considered necessary to provide a 
valve in the tub drain line to prevent loss of water during 
these operations. Such valves are subject to mechanical 
failure, and in the event they should fail to close complete 
ly, or stick in closed position, improper washing or rins 
ing may result. 

Accordingly, it is a principal object of my invention to 
provide a dishwashing apparatus in which control over the 
drainage of water therefrom is satisfactorily accomplished 
without drain valves of any kind. 

it is another object of my invention to provide a dish 
washing apparatus in which the operation of pumping 
means to circulate washing or rinsing liquid within the 
tub will control the drainage of liquid from the tub. 

It is a further object of the invention to provide an 
improved liquid circulation system for dishwashers or 
the like. 

resently preferred embodiments of the invention will 
best be understood from the following detailed descrip 
tion read in connection with the accompanying drawings, 
in which Fig. 1 is a side sectional elevation of one form 
of dishwasher, showing an arrangement of dish and glass 
racks relative to the water distributor; Figs. 2 and 3 are 
somewhat schematic representations of other water circu 
lation and drainage control arrangements; and Fig. 4 and 
Fig. 5 are side sectional elevations of drainage connec 
tions, respectively showing a drain branch in which an 
aspirator action results from pump operation and prevents 
escape of liquid to the drain, and a second form and 
arrangement of branch in which there will be a constant 
slow escape of liquid during pump operation. 

in the embodiment of Fig. 1, a dishwasher 1 includes a 
cabinet or frame 2 within which is rigidly secured a tub 
or vat 3. Said tub has a front opening which is arranged 
to be closed during operation by a door 4 having a bottom 
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2 
hinged connection with the casing; the hinge mechanism 
and arrangement may be that described and claimed in 
my U. S. Patent 2,573,798, which issued November 6, 
1951, and is assigned to my present assignee. As is more 
particularly described therein, the door 4 swings down 
wardly to a position in which an inner wall 5 forms a hor 
izontal shelf onto which the dish rack assembly 6 may 
be rolled for loading. The rack has a pair of front rollers 
7 and rear rollers 8, the latter cooperating with the rails 
9 extending along the side walls of the tub as is now well 
known. It may be noted that pursuant to conventional 
practice the upper portion 6.1 of the rack is removably 
supported on the main rack 6, being spaced suitably above 
the upper rim of said rack by support legs 6.2. Dishes, 
platters, etc., are placed in the lower rack 6, tableware 
in the cuplike container 6.3, and glasses, cups, etc., in the 
upper rack 6... The illustrated solenoid operated water 
supply valve 10 receives hot water from a suitable source 
(not shown) and according to the energization of its 
solenoid controls water flow through the tube 12 to 
a spray-type inlet fitting 4 mounted at the top of the tub 
and discharging thereinto. The solenoid controlled valve 
and inlet fitting 14 are well known. For example, the 
inlet fitting may be as shown in my present pending ap 
plication, Ser. No. 157,362, filed April 21, 1950, for “Vat 
and Combination Liquid inlet and Anti Back-Siphoning 
Fixture' and assigned to my present assignee. 

Finally, it may be considered that the dishwasher is of 
the automatic time-cycle type in which a timer-motor 
driven sequence switch 15 directs the apparatus through a 
series of operations which may include a spray rinse, 
a wash, a second Wash, a first rinse, and a final rinse. 
Such switches are well known in the art and may be, for 
example, as shown in U. S. Patent 2,536,256, which is 
sued January 2, 1951, to Ralph L. Berg. It should be 
understood, however, that the dishwashing apparatus may 
be manually controlled. It will also be understood that 
any suitable conventional means (not shown) may be 
employed for introducing a detergent compound into the 
tub during the respective washing operations. 
The liquid circulation and drainage control systems 

embodying the invention are best shown in Fig. 1. A 
purnp 16 is preferably directly driven by a motor 17 under 
the control of time-cycle switch 15 or an equivalent 
manually controllable switch (not shown). Usually, 
Such pumps are of conventional centrifugal type. In any 
event, it will be considered that the pump receives liquid 
through an inlet pipe 18 communicating by way of a 
tub drainage fitting 20 with the sump portion 21 of the 
tub. Preferably, the inlet pipe 18 is vertically arranged, 
or at least has a vertical run portion intermediate its 
ends. The discharge 22 from the pump communicates by 
Way of the vertically extending pipe 23 with a rotatably 
mounted spray device 24. Said device is free to whirl 
in a horizontal plane intermediate the upper and lower 
dish rack portions. The spray device rotates as a result 
of the reaction pressure of liquid jets or sprays discharging 
from the plurality of spray heads 25 which are spaced at 
intervais along the tubular arms 26, which comprise closed 
ended conduits served from the central fitting 27 arranged 
to rotate on the upwardly looking elbow fitting 28. It 
will be understood that each said spray head has an 
angularly directed discharge slot (not shown) or a nozzle 
pertion to direct the washing liquid against the articles on 
the respective racks and effectively distribute the washing 
liquid throughout the tub in a desired pattern. 

have found that positioning the spray device 24 inter 
Inediate the upper and lower racks 6 and 6.1 has sub 
stantial operational advantages as compared with the 
conventional bottom-spray arrangements of Figs. 2 and 3. 
The freedom from interference with the water distribu 
tion pattern by improperly placed dishes, large platters 



3. 
etc., in the bottom rack assures efficient washing action, 
as compared with spray systems in which all of the water 
is thrown upwardly from the bottom and, hence, strikes 
and is deflected by the numerous articles of the lower 
rack. Also, there is substantial freedom from the possi 
bility that water, driving upwardly from below the heavily 
seiied dishes, will carry the soil to the glassware. In 
the improved arrangement of Fig. 1, clean water is 
directed upwardly against the glassware and downwardly 
against the dishes, and the sprays or streams of water 
irapinge with greater force and cleansing effect against 
the articles in the adjacent racks. 
The waste liquid disposal piping includes drain. branch 

38 which extends angularly outward from the vertical 
pertion of the pump inlet pipe. 8, and communicates 
with a conventional trap seal 3; which in turn connects 
to a plumbing waste line (not shown). It will, of course, 
be laderstood that the drain branch may communicate 
with the inlet pipe 3 by means of a conventional T 
fitting. 
Swing check valve 32 may be employed as a safeguar 
against the return of water from the trap to the pump 
inlet, 
the tub intercepts large focd particles such as fragments 
of lettuce or other leafy vegetables and prevents them 
from reaching the pump inlet. 
The initial rinse is made only from the inlet fitting 14 

which is constructed to spray the incoming liquid 
throughout the tub to dislodge the large particles of food 
from the dishes and to dissolve any readily water-soluble 
food soil therefrom. The motor and pump are still. The 
rinse water flows into the pipe 13, and because the pump 
itself is always flooded by water from any previous opera 
tion, the pipe will be full substantially to the level of the 
branch 30. The rinse water will be diverted into the said 
branch, whence it flows past the check valve into the 
trap 3i. Large food particles will remain on the screen 
33 for manual removal at some later time. 

After the rinse has been completed and time has been 
allowed for drainage from the tub, water is again admitted 
through fitting 14, and either coincidentally therewith, or 
shortly thereafter, the motor is energized to operate the 
pump. The water inlet valve is held open under time 
cycle control for a sufficient period to introduce the neces 
sary annount of water. The pump is already primed from 
the previous operation and because of its capacity relative 
to the gravity flow rate into and through the inlet pipe 
18, can discharge water through conduit 23 and spray 
device 24 faster than water enters the pipe 18; hence, 
there is no buildup of water to the level of branch 30, and ; 
no water is lost to the waste line. Under normal opera 
tion, the greater part of the washing liquid is in motion 
within the tub; it is striking the dishes and other articles 
and is dripping therefrom; and there is actualiy little if 
any accumulation in the sump. Even if there were such 
an accumulation, however, the rate at which the pump 
removes water from the pipe 18 exceeds the rate of flow 
into and through the upper portion of the pipe and there 
would be no loss of water to the sewer. 
At the completion of the wash cycle the motor is 

stopped. As the pump comes to rest, liquid in the ver 
tical line 23 flows back through the pump and rises in 
the pump inlet pipe 18 where it mingles with residual 
drainage from the tub 3 and flows out through 
the branch 30 to the waste line. - The moderate head in 
pipe 23 established by the elevation of the spray device 
24 creates back flow within the pump casing which is 
effective to flush out of the pump at least a portion of 
food particles which may have been retained therein. 

Eventually, the liquid comes to rest at the lowest level 
permitted by the branch 30. The pump chamber is com 
pletely full and the pump is therefore primed for the next 
peration. 
lin... the typical dishwasher cycle mentioned earlier, a 
ind wash cycle of 5 minutes duration follows. Water 

i. 

Although it is net essential, a suitable ball or ; 

A removable screen 33 over the sump portion of 
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4. 
enters the tub through nozzle 14 for a time period suffi 
cient to bring in the necessary wash water. The pump 
operates throughout the water inlet period and, of course, 
during the wash operation the water discharging power 
fully from the spray device 24 produces a strong washing 
action throughout the tub. There is less food soil on the 
dishes at the commencement of the second wash, and 
when the pump stops, marking the end of the washing 
operation, there is a further cleansing of the pump 6 
by the back flow from riser 23. 

After a suitable drainage period there are two short 
rinse periods, and at the end of each there is a drainage 
period. Following the final drain, the pump chamber 
remains full of clean rinse water. 

Figs. 2 and 3 show in schematic fashion other pump 
and drain control arrangements which in general will 
operate in the manner of Fig. 1. In Fig. 2, for example, 
the enlarged sump. 23.1 houses a pump 16.1 having an 
intake 13.1 extending close to the base of the sump, and a 
discharge. 22.1 serving the spray device 24.5 located 
below the dish racks. The drain branch 36.1 extends 
angularly from the pump intake for connection to a trap - 
(not shown). It will be apparent that the pump hous 
ing will contain liquid to the level of the intake connec 
tion, and will therefore always be primed following the 
initial operation. During washing and power rinsing, the 
pump draws liquid from the Sump faster than the liquid 
could rise to the level of the drain branch, thereby pre 
venting loss of water through branch 30.1. It is con 
sidered preferable to equip the branch 30. with a check : 
valve (not shown) as previously noted. 
The embodiment of Fig. 3 is not basically different 

from that of Fig. 1, except in the arrangement of the 
impeller 24.2 and the relatively higher position of the 
drain branch 30.2 relative to the pump 16.2. It is con 
sidered that no check valve is required in the drain branch. 

It will be observed that the respective screens 33.1 and 
33.2 must provide for the passage of spray device feed 
pipes, and accordingly will be divided or otherwise ar 
ranged for removal from the tub. 

Figs. 4 and 5 show other drain branch arrangements. 
In Fig. 4, branch 30.3 slopes downwardly toward inlet 
pipe 18.3, and as the water flows rapidly to the pump 
through said pipe, there is an aspiration effect within the 
drain branch which positively prevents the entry of liquid 
into the branch. In this form of drainage branch con 
nection it is preferable to provide a check valve which 
closes against any possible back flow into the inlet pipe. 

In Fig. 5 the drain branch 30.4 is arranged to bleed 
off a small amount of liquid during any washing or 
rinsing operation, and it is contemplated that an equiva 
lent amount of water will be introduced into the tub 
through fitting 14 during the entire operation. As shown, 
the branch 30.4 slopes downwardly away from pipe 18.4, 
and although this arrangement of itself will divert a small 
amount of water into the branch, the division may be 
more definitely controlled by providing an intercepting 
lip. 30.5 of appropriate projection into the main flow 
through pipe. 18.4. The use of a check valve is a matter 
of choice. 
While there have been described what are at present 

considered to be the preferred embodiments of the in 
vention, it will be understood that various modifications 
may be made therein, and it is intended to cover in the 
appended claims all such modifications as fall within 
the true spirit and scope of the invention. 

I claim: . - . 

1. In apparatus such as dishwashers and the like having 
a tub throughout which a substantial quantity of liquid 
is to be circulated for a desired period and waste liquid 
discarded following said circulation period, the improve 
ment in liquid circulation and disposal apparatus com 
prising a pump having an inlet port disposed beneath 
said tub, motor means. for operating said pump, a sub 
stantially vertically disposed pump inlet pipe communi 
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cating directly between a slump at the bottom of said tub 
and the inlet portion of said pump for conveying liquid 
to said inlet port from said Sump, a pump discharge pipe 
for returning liquid to said tub substantially above the 
free surface of any liquid accumulation within said sump, 
fluid circulation means connected to said discharge pipe 
within the upper portion of said tub for forcefully circu 
lating the discharge of said pump throughout said tub 
and a waste liquid disposal pipe communicating directly 
with said inlet pipe Substantially solely by means of a 
Wall opening in said pump inlet pipe below said tub and 
in vertically spaced relation to said pump inlet port, said 
disposal pipe extending angularly from said inlet pipe; 
the discharge rate of said pump into said tub being greater 
than the rate of flow from said sump into and through 
Said pump inlet pipe, whereby liquid within said inlet 
pipe will be prevented from rising to the level of the 
Waste disposal pipe inlet for flow thereinto during the 
operation of said pump the volumetric capacity of said 
pump inlet pipe intermediate said pump inlet port and 
Said waste disposal pipe inlet being substantially less 
than the volumetric capacity of said pump discharge 
pipe measured between the pump and the point of con 
nection of said fluid circulation means to said pump discharge pipe. 

2. Liquid circulation and disposal apparatus as in claim 
1 in which said waste liquid disposal pipe communicates 
with said pump inlet pipe by means of a right angled 
branch connection and extends substantially horizontally 
from said pump inlet pipe. 
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3. Liquid circulation and disposal apparatus as in claim 

1 in which the point of discharge from said pump into 
said tub is a relatively large distance above the inlet of 
said waste liquid disposal pipe. 

4. Liquid circulation and disposal apparatus as in claim 
1 in which a lip disposed within said inlet pipe in the 
path of liquid flow therethrough diverts a portion of said 
liquid into said waste liquid disposal pipe during the 
operation of said pump. 

5. Liquid circulation and disposal apparatus as in claim 
1 in which at its point of connection with said pump 
inlet pipe said waste liquid disposal pipe slopes toward 
said inlet pipe in the direction of flow of liquid into 
said pump. 
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