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Description

The present invention relates to warewashing
machines, and more particutarly, to domestic or
household-type dishwashers having pump
assemblies which drain the wash chamber and
grind food.

Many dishwashers are provided with drain
pumps which drain the washing solution from the
sump of the dishwashing tank and at the same
time grind up or comminute relatively soft food
soil particles suspended in the dishwashing solu-
tion drained from the sump. Generally speaking,
these small disposers used in dishwashers have
been designed to handle only “soft foods". Their
purpose was primarily to reduce particle size of
soft food to prevent plugging of wash arm nozzles
in that type of domestic dishwasher which did not
filter recirculated wash solution, and also to grind
any soft food en route to a drain, in both filtered
and unfiltered systems.

However, toothpicks, cherry and olive pits,
cigarette filter tips, chips of glass and other hard
or stringy objects also find their way into the
sump. Unless they are trapped by a coarse filter
covering the inlet to the disposer, they can enter
the drain. Sometimes they will pass through the
coarse filter and cause clogging of the system
despite the presence of a soft food disposer. If
either the impeller or stator of the soft food
disposer is made of a plastic such as a phenolic, a
hard item passing through the disposer can break
parts which must then be replaced. If a coarse
filter is used, it often includes labyrinthine
passages to prevent long, thin objects such as
toothpicks or bones from bending ardund short
curves, while permitting passage of items such as
corn, peas, cherry pits, and the like. Corn and peas
can be ground in a disposer easily because they
are relatively soft, but hard items such as cherry
pits present a serious problem for these types of
disposers.

If a flat, coarse filter were used, the openings in
the filter typically would be of a size large enough
such that soft items such as peas and corn would
be passed to the disposer. However, a toothpick
could approach the face of such a filter end first
and pass straight through to cause a clogging
problem. While some toothpicks are capable of
cracking across the wood grain easily and being
ground up by a soft food disposer, many have a
long grain of such strength that they are easily
bent without being broken. Whether toothpicks
are trapped upstream by a coarse filter, or pass
through it and cannot be cut up by the soft food
disposer and are thus trapped downstream, they
may create problems. Trapped toothpicks bridge
across openings -and capture other soil. If this
occurs at the disposer itself, it may necessitate a
service call. If is occurs at the coarse filter, it may
result in unsatisfactory dishwashing. The reason
for the latter is that trapped soil, by being unable
to drain from the dishwasher at the end of any of
the several discrete periods of a total dishwashing
cycle, can partially break loose from time to time
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and get redeposited on the ware. Obviously, if
this happens during the final rinse, unclean ware
can result. In addition, depending on the degree
to which the filter traps soil, the recirculating
pump may be partially or wholly starved of a
water supply.

There are several devices in the prior art which
contain means to perform such draining and
grinding or comminuting functions. These
devices are equipped with drain and/or wash
pump impellers that, either alone or in combina-
tion with stationary members, perform a com-
minuting function in order to reduce the oversized
food and other particles that invariably would
pass through coarse filters designed to retain
them and cause clogging problems in the drain
line or wash arm.

For example, U.S. Patent No. 3,370,598 dis-
closes a dishwasher having a drain pump which
includes a drain impeller mounted on a common
shaft with a circulating pump impeller which
pumps washing solution to the spray arms. The
drain impelier is positioned within a stationary
shredder ring having slots spaced about its
periphery through which the washing solution
and food soil particles pass during both washing
and draining cycles. Food soil is comminuted by
the interaction of the slots of the stationary
shredder ring and the blades of the impelier. The
washing solution and comminuted food particles
flow outwardly through the siots and downwardly
to the inlet to the drain tube or line, positioned
substantially below the drain impeller.

The drain pump assembly disclosed in that
patent is representative of those devices which
incorporate a stationary shredder ring sur-
rounding the impeller for adapting the device to
also function as a disposer. A disadvantage of this
design is that, to operate efficiently as a pump as
well as a disposer, the solution and comminuted
particles must be subjected to pumping action
after passage through the stationary shredder
ring. Therefore, additional space must be pro-
vided below the impeller to accommodate the
drain line inlet there as well as to expose the
bottom of the impeller to the solution in order for
the impeller to provide the needed pumping
action.

Another disadvantage with this device is that
some of the food particles are collected in the
drain line downstream of the drain pump during
the washing operation. Therefore, these particles
make only one brief pass through the impeller
prior to draining and may not be sufficiently
reduced in size to eliminate a clogging problem.

U.S. Patent No. 3,080,874 discloses a dish-
washer having a waste disposer and comprising a
single impeller mounted within a stationary, cup-
shaped shredder ring. During draining, washing
solution bearing food soil particles flows down-
wardly from the sump of the dishwashing tank
onto the rotating impeller which propels the
solution outwardly, the interaction of the shred-
der ring and impeller serving to comminute the
food particles. A diverter valve positioned be-
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neath the impeller directs the washing solution
either to the spray arms or to a drain conduit.

While this type of device may save space in
utilizing a single impeller, it possesses several
disadvantages. The centrifugal pumping action of
the impeller on the washing solution and particles
would be substantially disrupted by the presence
of the stationary shredder ring. Once the solution
and particles flow through the shredder ring they
are not subjected to any additional pumping
action since the cup-shaped bottom of the shred-
der ring encloses the lower surface of the impel-
ler. Another disadvantage is that there is no well-
defined flow path for pumped fluid during either
the washing or the draining modes. Fluid is
pumped radially outwardly through the shredder
ring, then must angle sharply downward, then
sharply radially inward, then sharply upward or
downward. The number of sharp turns reduces
the efficiency of the pump.

There is also a disadvantage common to both
of the aforementioned drain pumps. Since the
components of the drain pump must be manu-
factured and assembled at a competitive price,
these components are dimensioned to provide
loose tolerances to allow for variations in size and
fit. Thus, there must of necessity exist a gap
between the impeller periphery and the shredder
ring which may be large enough to permit the
passage through the openings in the shredder
ring of an elongate object, such as a section of a
toothpick, without being sheared by the impeller,
or only being sheared in half.

Some dishwashers include a drain pump which
functions as a valve to contrdl the fluid flow
through the drain conduit. For example, U.S.
Patent No. 2,959,179 discloses a dishwasher in
which the drain impeller and washing impeller
are powered by a reversible motor. When the
impeller is rotated in one direction, it drains the
solution from the sump by functioning as an axial
flow impeller, propelling the washing solution
downward and outward from the sump to the
drain conduit. When rotated in the opposite direc-
tion, the impeller does not permit washing sol-
ution to flow to the drain conduit but allows it to
be recirculated by the blades of the washing
impeller.

A disadvantage of this device is that there is no
stationary member to interact with the blades of
the impeller to shear food soil into smaller pieces.
Therefore, hard or stringy objects suspended in
the fluid being pumped by the impeller may not
be comminuted at all. Furthermore, there is no
means for retaining large food particles in the
vicinity of the impeller until they are sufficiently
comminuted to reduce the likelihood of their
clogging the drain.

The device disclosed in that patent possesses a -

disadvantage similar to that of the devices pre-
viously discussed in that the outlet to the drain
conduit is positioned directly below the drain
impeller, requiring additional space. '

Each of the aforementioned patents-discloses a
centrifugal or axial flow drain pump having an
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impeller which performs a cutting or grinding
function to reduce the size of said particles in the
fluid pumped to facilitate removal of soil during
draining. However, none discloses a combination
pump and comminuting impeller having radially
inwardly facing grinding teeth and radially out-
wardly facing pumping vanes so that seeds,
toothpicks, glass, and stringy objects can be
sheared, and can comminute the relatively softer
food particles, as well.

Accordingly, there is a need for a combination
drain pump and grinding apparatus which is
capable of shearing food particles to reduce their
size, as well as harder material such as seeds,
glass or toothpicks; which retains material in the
vicinity of the comminuting activity until it is suffi-
ciently comminuted; and which is capable of
comminuting long or stringy material without the
use of expensive, closely-toleranced parts.

According to the present invention, there is pro-
vided a dishwasher having a wash chamber and a
sump at the bottom of said chamber for con-
taining wash fluid therein; primary spray means
for recirculating and spraying wash fluid onto
food ware in said wash chamber; a drain system
communicating with a drain line and including a
drain pump and a drain pump inlet com-
municating with said sump; a housing having a
circular wall and a floor defining a pump
chamber; means defining said inlet above said
chamber; said housing having a pump outlet
extending through said side wall and com-
municating with said chamber and said drain line;
a waste impeller positioned within said chamber;
means for mounting said mpeller for rotation
about a vertical axis; and means associated with
said mounting means for rotating said impeller;
characterised by:

said impeller having a disk-shaped base sub-
stantially parallel to and spaced above said floor,
said base including a plurality of soil-sizing
orifices therethrough, an upstanding rim extend-
ing about a periphery of said base and including
an inner wall having a plurality of radially-extend-
ing, substantially vertical cutting edges and an
outer wall having a plurality of radially-extending,
substantially vertical pumping vanes, and a first
breaker tooth extending upwardly from said base
and positioned inwardly of said rim; and

a stationary tooth having a vertical cutting edge
extending downwardly adjacent said inner wall
such that rotation of said impeller causes said
stationary tooth to pass between said inner wall
and said breaker tooth such that said cutting
edges come into opposing close proximity to said
cutting edge of said tooth.

In a preferred embodiment, the rim is a con-
tinuous structure without openings of any kind
and comprises a plurality of inner and outer
members arranged in a continuous, alternately
overlapping fashion. Each member has a pair of
substantially vertically disposed, longitudinal
edges such that the edges of the inner members
define pairs of opposing surfaces which comprise
the cutting edges, and the edges of the outer
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members define pairs of opposing surfaces com-
prising the pumping vanes.

The pump inlet defining means preferably is a
cover plate having a downturned lip which ex-
tends about the pump inlet opening and is
positioned adjacent the inner wall of the impeller.
This overlapping relationship between the outer
periphery of the lip and the inner periphery of the
upper portion of the inner wall forms a labyrinth
seal which creates a tortuous path for the wash-
ing fiuid from the interior of the impeller to its
exterior such that food soil and other material
suspended in the fluid is left behind. Therefore,
relatively loose tolerances can be allowed for the
lip and rim without resulting in a grinding
apparatus which permits soil to escape to the
drain without first being ground.

Also in the preferred embodiment, the down-
turned lip supports the stationary tooth which has
opposing vertical cutting edges extending down-

wardly adjacent the inner wall and adjacent the

breaker tooth carried on the impeller base. The
stationary tooth interacts with the cutting edges
of the inner wall and the breaker tooth to shear
material suspended in the fluid entering the pump
chamber. Due to the cupped shape of the impeller
and the labyrinth seal formed by the rim and the
downturned lip, the flow path of substantially all
of the comminuted material from the cutting
surfaces of the impeller to the drain opening is
through the plurality of soil-sizing orifices in the
base.

Soil remains within the cup of the impeller until
it has been reduced sufficiently to pass through
these orifices. The orifices are sized such that
material capable of passing through them
presents relatively little danger of clogging the
drain line. The interior of the impeller, which is
defined by the base and rim, comprises a soil
grinding region in which soil is held until reduced
in size sufficiently by the interaction of the cutting
teeth, stationary tooth, and breaker tooth to pass
through the sizing orifices.

Substantially all of the cutting is effected within
the cup of the impeller where little or no pumping
action is provided. Qutside of the cup, the pump
vanes provide little cutting action but provide
substantially all of the pumping action, creating a
suction outside of the impeller to draw the re-
duced soil through the sizing holes of the floor.
Thus, the impeller provides a disposer within the
cup upstream of and functioning in series with a
pump that draws ground soil through sizing
orifices by creating a negative pressure outside of
the impeller within the pump chamber.

In a preferred embodiment of the invention, the
wall of the pump chamber includes a second
outlet opening, spaced from the first, which com-
municates with a conduit that may lead to other
apparatus of the dishwasher, such as a soil
collecting chamber. Since the inner and outer
walls of the impeller rim include opposing faces
which provide the cutting edges and impeller
blades respectively, the impeiler may be rotated
in either direction and provide the same pumping
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and comminuting action. Therefore, when rotated
by a reversible motor, the combination pump and
grinding apparatus of the present invention is
capable of performing its pumping and grinding
operation in both a forward and a reverse mode.

The wall of the pump chamber in the preferred
embodiment includes a section extending be-
tween the two openings on one side of the pump
chamber which is closer to the outer periphery of
the impeller than the remainder of the wall,
thereby forming a constriction in the passageway
which extends between the outer periphery of the
impeller and the wall of the pump chamber.
During rotation of the impeller in one direction,
this constricted passage creates a positive pres-
sure head adjacent a first outlet opening, thereby
permitting fluid flow through it, and at the same
time creates a negative pressure head adjacent
the opening, thereby preventing fluid flow
through it. Conversely, rotation of the impeller in
an opposite direction creates a positive head
adjacent the second opening and a negative head
adjacent the first opening, thereby permitting
flow through the second opening and restricting it
through the first.

The dishwasher embodying the present inven-
tion incorporates a combination pump and grind-
ing apparatus in which a single impeller operates
as a disposer in series with a pump which draws
ground soil through sizing orifices in the impeller.
The combination pump and grinding apparatus
can be relatively inexpensively manufactured
from inexpensive materials and dimensioned to
have loose tolerances, yet provide an effective
pumping and grinding operation. Hard materials
such as toothpicks, seeds, and glass, as well as
soft and/or stringy food particles, may be reduced
in the apparatus until they are of a size which
does not present a potential for clogging. The
need is eliminated for a known-type of coarse
filter by providing in its stead a long, narrow un-
restricted entranceway to the drain which traps
only soil and other articles larger than the
entranceway in more than one dimension across
the particle, thus permitting long thin articles
such as toothpicks and also objects such as cherry
and olive pits, small bones, etc. to enter the dis-
poser for grinding, thereby avoiding the tendency
thereof to trap soil. The apparatus is capable of
performing an efficient pumping and com-
minuting function during both forward and re-
verse rotation of the pump impeller.

In order that the invention may be more readily
understood, reference, will now be made to the
accompanying drawings, in which:

Fig. 1is a front elevation of a conventional dish-
washer with portions partially broken away to
reveal the interior of the dishwasher and the com-
bination drain pump and grinding apparatus em-
bodying the present invention;

Fig. 2 is an elevation in section of the wash
pump and the combination drain pump and
grinding apparatus of Fig. 1, the base plate being
taken in section at line 2—2 of Fig. 5;

Fig. 3 is an exploded view of the wash pump
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and combination drain pump and grinding
apparatus of Fig. 2;

Fig. 4a and 4b are perspective views of the
impeller;

Fig. 5 is a plan view of the drain pump housing
taken at line 5—5 of Fig. 2; and

Fig. 6 is a plan view of the cover plate of the pre-
ferred embodiment.

As shown in Fig. 1, a warewashing machine
such as a domestic dishwasher 50 includes con-
ventional upper and lower racks 51, 52 for
supporting food ware such as cups, saucers,
plates, and silverware, within a tank 54. Tank 54
substantially defines the rear, bottom, sides, and
top of a wash chamber 55 within dishwasher 50
where the washing and rinsing of food ware takes
place. The front of the chamber 55 is defined by a
door {not shown) which closes the tank 54 during
washing and rinsing of the food ware.

As shown and described in greater detail in U.S.
Patent No. 4,097,307, issued June 27, 1978,
assigned to us, and incorporated herein by refer-
ence, dishwasher 50 also includes primary spray
means consisting in part of a recirculating pump
56, primary spray arms 57 mounted on a fixed
shaft 58 (shown in Fig. 2), and drive motor 59
linked to a recirculating pump impeller 60 by drive
shaft 61. A sump 62 formed in the bottom of the
tank 54 comprises part of the wash chamber 55,
and the recirculating pump 56 is positioned within
this sump.

As shown in Figs. 2 and 3, a pump housing 64
encloses both recirculating pump 56 and the
combination drain pump and grinding apparatus
of the preferred embodiment, generally desig-

nated 66. The drain pump and grinder 66 prefer-

ably forms a part of a drain system which has an
opening in the bottom of the sump 62 for receiv-
ing and draining the wash and rinse fluids from
the dishwasher 50, through a drain line 68 having
a check valve 69 (Fig. 1), and into a conventional
household drain (not shown), for example.

The drain pump inlet 70 is located beneath the
recirculating pump 56 and serves as the inlet to
the drain system. The recirculating pump inlet 72
is located in sump 62 slightly above the drain
pump inlet 70. Inlet 72 is covered by a main filter
screen 74 which is supported by the outer edge of
a circular divider plate 76, which forms a part of
the pump housing 64, to prevent food soil debris
and other material from entering the recirculating
pump inlet 72 and biocking or clogging the jet
spray orifices in the spray arms 57.

The drain pump and grinding apparatus 66
preferably communicates with a soil collecting
circuit 78 which includes a fluid iniet conduit 84
which extends from the drain pump apparatus
upwardly past the recirculating pump 56 and into
a soil collecting chamber 100 (also shown in Fig.
3) which is mounted above the recirculating
pump and has a generally toroidal shape sur-
rounding the fixed shaft 58 defined by an annular
wall 102 and a conical floor 104. The collecting
chamber 100 is covered by a mesh screen 86
which permits fluid within the chamber to flow
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outwardly to be utilized by the recirculating pump
56, while straining food soil from it and retaining
it within the chamber.

As shown in Figs. 2, 3, and 5, the fluid inlet
conduit 84 is contained within the pump housing
64. Pump housing 64 includes a lower housing
base plate 120 and an upper section 122, which
are essentially separated by the divider plate 76.
Plate 76 thus constitutes the fluid dividing line
between the primary spray means and the drain
system. Base plate 120 defines a passageway 124
which comprises a continuation of the sump 62
beneath the upper section 122 to the drain pump
inlet 70. Since the drain pump 66 is capable of
grinding hard objects such as glass, toothpicks,
seeds, bones, and the like, the passageway 124
preferably does not include a coarse filter screen
covering the entrance to the passageway. Instead,
passageway 124 is relatively long, narrow in a
vertical direction, and unrestricted.

The combination drain pump and grinding
apparatus 66 of the preferred embodiment is
contained within the base plate 120 and includes
a pump chamber 126 defined by a substantially
circular wall 128 and a floor 129. The base plate
120 also includes a drain channel 130, which
forms an integral part of the drain line 68 and
communicates with the pump chamber 126 at a
pump outlet 131 formed in the wall 128. The base
plate 120 also defines a soil collector channel 132
which forms an integral part of the soil collecting
circuit 78 and fluid inlet conduit 84. The soil
collector channel 132 communicates with the
pump chamber 126 at a second pump outlet 133
which is spaced from the pump outlet 131, best
shown in Fig. 5. The wall 128 also includes a wall
section 134 which extends between the first pump
outlet 131 and the second pump outlet 133, and is
located beneath the passageway 124. Wall sec-
tion 134 defines an arc having a radius of curva-
ture which is less than that of the remainder of the
wall 128.

As shown in Figs. 2, 3, and 5, a drain impelier,
generally designated 138, is mounted within the
pump chamber 126 on drive shaft 61 and is sized
to provide a circular fluid passageway between
the impeller and the circular wall 128. The impel-
ler is positioned within the chamber 126 such that
a constricted passageway is formed between the
impeller and wall section 134 (best shown in Fig.
5) that is narrower in width than the remainder of
the passageway about the impeller. As shown in
Figs. 4a and 4b, the impeller 138 includes a disk-

- shaped base 139 having a plurality of upturned,

overlapping members 140 formed about its
periphery. Each member 140 is generally plate-
shaped, and the members are alternately over-
lapping to form a continuous rim 141 without
openings therethrough. The radially inner ones
142 of the upturned members 140 form an inner
wall 143. The inner members 142 each include
opposing, radially extending vertical surfaces
144, 145 whose radially inner edges 146, 147,
respectively, form the cutting edges of the impel-
ler 138.
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Similarly, the radially outer ones 148 of the up-
turned members 140 form an outer wall 149. Each
outer member 148 includes opposing, radially
extending vertical surfaces 150, 151 which act as
the vanes of the impeller 138.

The base 139 of the impeller 138 includes a
purality of soil-sizing holes 152, which are spaced
about the base in a circular pattern. As shown in
Figs. 2, 4A, and 4B, the base 139 also includes
breaker teeth 1563, 154 which extend upwardly
from the base and are located radially inwardly
from the inner wall 143. The base 139 also
includes a central hub 155 which is located con-
centrically with respect to the base and is shaped
to fit over a water seal 156 carried by the output
shaft 61 of the pump (shown in Fig. 2).

As best shown in Figs. 2 and 3, the pump
chamber 126 is closed by a cover plate 157 which
is mounted within a recess formed in the base
plate 120 above the floor 129 of the pump
chamber. The cover plate 157 includes a central
orifice which defines the drain pump inlet 70. The
cover plate 157 includes a downturned lip 158
which extends about the pump inlet 70 and is
curved downward toward the base 139 of the
impeller 138.

The downturned lip 158 is positioned to overlap
the radially inward periphery of the inner wall 143
at an upper portion thereof. The gap formed
between the outer circumferential periphery of

the downturned lip 158 and the inner periphery of ..

the inner wall 143 overlapped by the lip, and the
gap formed between the upper surface of the
inner wall and the adjacent surface of the under-
side of the cover plate together form a labyrinth
seal which creates a tortuous path for fluid flow-
ing between the downturned lip and the rim of the
impeller. The gap formed can be as wide as 0.076
cm (0.030 inches) and still provide a seal which
prevents food soil and other material suspended
within the fluid in the region defined by the
impeller base 139 and rim 141 from flowing
through the gap.

The cover plate 157 also includes arms 158, 160
which extend over and close the drain channel

130 and extend over to define an opening in the -

soil collector channel 132, respectively. As shown
in Figs. 2, 3 and 8, the cover plate 157 includes a
stationary tooth 161 which is attached to and
extends downwardly from the downturned lip
188. The stationary tooth 161 is curved to follow
the arcuate contour of the downturned lip 158 in
the section where it is attached. The tooth 161
includes a pair of opposing faces 162, 163. As
shown in Fig. 2, the tooth 161 extends down-
wardly between the inner periphery of the inner
wall 143 and the breaker tooth 153.

The space between the stationary tooth 161 and
the inner members 142 is sufficiently smali that
rotation of the impeller 138 provides a shearing
action between the cutting edges 146, 147 of the
inner members 142 and the radially outer edges
of the opposing faces 162, 163, respectively, of
the stationary tooth. The stationary tooth 161 is
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preferably of sufficient length, measured along a
circumferential axis, to provide the necessary
strength to enable the shearing action previously
described to comminute hard objects such as
seeds, toothpicks, and glass. In addition, the gap
between the stationary tooth 161 and the breaker
tooth 153 is sufficiently close so that the breaker
tooth interacts with the stationary tooth to pro-
vide a shearing action which also comminutes
hard objects such as those previously described.
Breaker tooth 154, which extends upwardly from
the base 139 of the impeller 138 through the inlet
opening 70, acts during impeller rotation to knock
objects into the inlet opening where they can be
comminuted by the aforementioned shearing
action.

The operation of the preferred embodiment of
the invention is as follows. During a recirculating
mode of operation of the dishwasher 50, the drive
motor is activated to rotate the output shaft, and
hence the impeller 126, in a counterclockwise
direction as it is shown in Fig. 5. This causes the
recircufating pump impeller to pump fluid from
the sump 62 through the recirculating pump 72
and out the spray orifices in the primary spray
arms 57.

The fluid leaving the spray arms 57 impinges
upon the food ware carried in the upper and lower
racks 51, 52 within the wash chamber 55, and dis-
lodges food soil and other debris from the ware.
The fiuid and food soil then falls from the food
ware into the sump 62 of the wash chamber 55.
The concentration of food soil and other debris
within the fluid contained in the sump 62
increases as a result of the accretion of food soil
dislodged from the food ware within the wash
chamber 55. However, the food socil within the
washing fluid contained in the sump 62 is not per-
mitted to enter the recirculating pump iniet 72
since the fluid entering the inlet is filtered through
the main filter screen 74.

At the same time that the recirculating pump is
performing its cleaning action upon the food
ware, washing solution within the sump 62, and
the food soil and other material suspended within
it, flows from the sump through the passageway
124, over the cover plate 157, and through the
drain pump inlet 70 into the drain pump chamber
126. The fluid flowing through the inlet 70
impinges upon the spinning base 139 of the
rotating drain impeller 138 and is driven out-
wardly by the hydraulic force of fluid above it and
the centrifugal force of rotation imparted to it
from the base. The food soil and other material
within the fluid encounters the shearing action of
the inner edges 146 of the vertical surfaces 144 of
the inner members 142, and the radially outer
edges of the face 163 of the stationary tooth 161.
In addition, elongate objects, such as toothpicks
and small bones, are broken up by the coaction of
the breaker tooth 153, stationary tooth 161, and
the aforementioned cutting edges 146. The food
sotl is held within the food grinding regicon,
defined by the base and rim of the impeller, and is
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continuously subjected to the shearing action of
the stationary tooth, inner members, and breaker
tooth.

While this grinding or comminuting activity is
occurring, wash fluid flows downwardly through
the soil sizing holes 152 and, as a result of the
centrifugal force of the spinning impeller 138, is
thrown against the wall 128 of the pump chamber
126 where it is urged along the circular passage-
way by the vane-like surfaces 150 of the outer
members 148 in a counterclockwise direction.
This fluid is thus forced to flow along the watl 128
to the second pump outlet 133 and soil collector
channel 132. Once the food soil and other mate-
rial has been comminuted to a sufficiently small
size, it, too, flows through the soil-sizing holes 152
and is carried with the washing solution through
the second pump outlet 133 to flow upwardly
through the fluid inlet conduit to be stored within
the soil collecting chamber 100. Thus, the cupped
shape of the impeller 138, which defines the food
grinding region within the pump chamber 126
which is bounded by the base 139 and rim 141 of
the impeller, holds food soil and other material
and repeatedly grinds and shears it until reduced
to particles of a size sufficiently small to pass
through the soil sizing holes 152.

The wall section 134 which provides a relatively
constricted section of the passageway between
the first pump outlet 131 and the second pump
outlet 133, creates a negative pressure area
defined by the outer wall 149 of the impeller 138,
the cover plate 157, and the floor 129, since the
velocity of the fluid in this region is greater than
for the rest of the passageway. This negative
pressure area is upstream of and thus prevents
fluid from flowing through the first pump outlet
131 and along the drain channel 130 during this
mode of operation. The negative pressure area is
downstream of, and hence does not impede the
fluid flow to, the second pump outlet 133. There is
no need for a valve mechanism to prevent fluid
flow through the drain line 68 during the recircu-
lating mode.

In the preferred embodiment, the wall section
134 is shaped to create several inches of negative
pressure upstream of the opening of the first
pump outlet 131. Should the mesh screen 86 (Fig.
2) become partially clogged with food sail,
thereby creating a backpressure along the fluid
inlet conduit 84 and soil collector channel 132 and
reducing the negative head at the outlet 131, there
will still be sufficient negative head at the outlet to
prevent fluid from flowing to the drain line 68.
However, since during the recirculating mode
there usually is a negative pressure head suffi-
cient to draw fluid out of the drain line 68 and into
the pump chamber 126, the check valve 69 is
employed to prevent reverse flow of fluid from
the drain line back into the pump chamber.

As the impeller 128 is rotated in a counterclock-
wise direction, it is the surfaces 150 of the outer
members 148 which act as impeller vanes, urging
the fluid to flow in a counterclockwise direction.
During this mode of rotation the surfaces 151 do
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not act upon the fluid in the chamber 126.
Similarly, the inner cutting edges 146 are inter-
acting with the stationary tooth 161 during this
mode of operation, while the cutting edges 147 of
the inner members 142 are inactive.

After the dishwashing machine 50 has com-
pleted its fluid recirculating mode of operation, it
commences a fluid draining mode of operation.
The drive motor 59 reverses its rotation of the
drive shaft 61 so that the recirculating pump
impeller 60 and the drain impeller 138 rotate in a
clockwise direction as viewed in Fig. 5. The
recirculating pump impeller 60 is shaped so that it
does not pump fluid to the spray arms 57 during
this mode.

However, clockwise rotation of the drain pump
impeller 138 causes the fiuid to rotate in an
opposite sense within the pump chamber 126
than during the recirculating mode. In the drain-
ing mode of operation the comminuting function
continues, but the shearing action is between the
cutting edges 147 of the inner members 142 and
the radially outer portion of the opposing face 162
of the stationary tooth 161. The cutting edges 146
and the opposing face 163 are inactive during this
mode of operation.

Similarly, the surfaces 151 of the outer mem-
bers 148 act as impeller vanes to urge the fluid
within the circular passageway within the pump
chamber 126 in a clockwise direction. The con-
striction between the outer periphery of the im-
peller 138 and the wall section 134, which now is
upstream of second pump outlet 133 and down-
stream of first pump outlet 131, creates a negative
pressure area which causes fluid to flow through
the first pump outlet 131 and along the drain
channel 130, and prevents fluid flow into the
second pump outlet 133 and sail collector channel
132. Since the recirculating pump impelier 60 is
no longer pumping wash fluid onto the food
ware, most of the wash fluid is in the sump 62,
where it drains through the passageway 124 to
the drain pump 66. The soil collector chamber

100, having been filled with food soil during the

recirculating mode, is now drained of its contents
since wash fluid is not being pumped through the
fluid inlet conduit 84. Now, the contents flow from
the chamber 100 to the collector channel 132,
where it is pumped around the pump chamber
126 in the drain channel 130. Thus, clockwise rota-
tion of the impeller 138 causes the comminuted
food soil and other material, and the accom-
panying washing fluid, to flow to the drain line 68.

Although in the preferred embodiment of the
invention the pump ichamber 126 defines two
pump outlets 131, 133, the drain pump and
grinder 66 can function effectively in a dish-
washer having but one pump outlet from its drain
pump chamber to a drain line. With such an
embodiment, a pump chamber would not need a
side wall having a section forming a constriction
in the fluid path about the periphery of the
impeller, but the drain line could empioy a mech-
anical drain valve to selectively permit fluid flow
from the pump chamber through the drain line.
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With such an embodiment, a single direction
pump motor could be used. Alternatively, the
drain pump and grinder of the invention could be
utilized with a single outlet pump chamber and
driven by a reversible motor. In such an embodi-
ment, if the configuration of the drain pump
chamber was that of the preferred embodiment
(with a constricted section 134 shown In Fig. 5)
rotation of the impeller would pump fluid to the
single drain in one direction of rotation, and
prevent fluid flow to the drain line opening when
rotated in an opposite direction, thus acting as a
drain valve. However, a check valve would be
needed for reasons previously discussed.

The combination drain pump and grinding
apparatus of the preferred embodiment can be
made from any materials which are sufficiently
strong and can withstand contact with water and
cleaning agents. However, the stationary tooth
161 and the drain impeller 138 preferably are
made of stainiess steel to provide the necessary
strength and resistance to corrosion required for
long life. The lower housing base plate 120 may
be made from any hardened material, but prefer-
ably is made from a cast phenolic. Many types of
thermoplastics can also be used.

The combination drain pump and grinding
apparatus herein described and iliustrated oper-
ates effectively as a pump while at the same time
comminuting food soil particles and other mate-
rial to a size sufficiently small to reduce substan-
tially the likelihood of it clogging the conduits
which receive the fluid pumped from the
assembly. In addition, the combination pump and
grinding apparatus is capable of shearing and
reducing stringy objects and cigarette filters as
well as relatively hard materials such as tooth-
picks, seeds, small bones, and bits of glass with-
out damage to the components of the assembly.
Furthermore, the apparatus retains food soil and
other particles in the grinding area of the impeller
until sufficiently reduced in size to pass through
sizing holes, thus controlling the size of the
particles passing through the pump. The
assembly is also much less complicated in struc-
ture than prior art devices having similar capa-
bilities with machined parts and is designed to
utilize stamped, loosely toleranced parts. There-
fore, the assembly is relatively less expensive to
fabricate and assemble than those prior art
devices having machined parts, yet is as efficient.

Claims

1. A dishwasher (50} having a wash chamber
(65) and a sump (62) at the bottom of said
chamber for containing wash fluid therein; pri-
mary spray means (56, 57) for recirculating and
spraying wash fluid onto food ware in said wash
chamber; a drain system communicating with a
drain line (68) and including a drain pump (66)
and a drain pump inlet (70) communicating with
said sump; a housing (64) having a circular wall
{128} and a floor (129) defining a pump chamber
(126); means (157) defining said inlet {70) above
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said chamber; said housing having a pump outlet
(131) extending through said side wall and com-
municating with said chamber and said drain line;
a waste impeller (138) positioned within said
chamber; means (61) for mounting said impeller
for rotation about a vertical axis; and means (59)
associated with said mounting means for rotating
said impeller; characterised by:

said impeller having a disk-shaped base (139)
substantiaily parailel to and spaced above said
fioor, said base including a plurality of soil-sizing
orifices (152) therethrough, an upstanding rim
{141) extending about a periphery of said base
and including an inner wall {143) having a plu-
rality of radially-extending, substantially vertical
cutting edges (146, 147) and an outer wall having
a plurality of radially-extending, substantially ver-
tical pumping vanes (150, 151), and a first breaker
tooth (153) extending upwardly from said base
and positioned inwardly of said rim; and

a stationary tooth (161) having a vertical cutting
edge (162, 163) extending downwardly adjacent
said inner wall such that rotation of said impeller
causes said stationary tooth to pass between said
inner wall and said breaker tooth such that said
cutting edges come into opposing close proximity
to said cutting edge of said tooth.

2. A dishwasher as claimed in claim 1 wherein
said rim (141) comprises a plurality of inner and
outer members (142, 148) arranged in a con-
tinuous, overlapping fashion, each member
having a pair of substantially vertically disposed,
longitudinal surfaces {144, 145, 150, 151) such
that said surfaces of said inner members include
said cutting edges (146, 147), and said surfaces of
said outer members comprise said vanes (150,
151); and

said stationary tooth {161) includes a pair of
opposing faces (162, 163) which define said cut-
ting edge such that said impeiler (138) may per-
form a food soil grinding and pumping function
when rotated in either direction by said rotating
means.

3. A dishwasher as claimed in claims 1 or 2
further characterized by a second breaker tooth
(154) extending upwardly from said base (139)
and positioned radially inwardly from said first
breaker tooth (153) such that said second tooth
extends into said inlet (70} so that objects extend-
ing into said opening above said chamber (126)
may be dislodged by said second tooth to fail
through said inlet.

4, A dishwasher as claimed in claims 1, 2, or 3
wherein said circular wall {128) includes a sub-
stantially circular contour {134) having a mini-
mum clearance with said impeller (138) adjacent a
downstream side of said outlet (131}, and a
maximum clearance (134)-with said impelier adja-
cent an upstream side of said outlet.

5. A dishwasher as claimed in claims 1,2,3 or 4
wherein said means defining said inlet comprises
a cover plate {157) positioned over said chamber
(126) and including an orifice, concentric with said
impeller (138), forming said inlet (70), said cover
plate having a downturned lip (158) extending
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about said inlet and positioned adjacent said
inner wall (143) of said rim (141) thereby forming
a labyrinth seal therewith, said lip supporting said
stationary tooth (161).

6. A dishwasher as claimed in claims 1, 2, 3, 4.or
5 further characterized by said housing means
including a second pump outlet (133) extending
through said circular wall (128) communicating
with said chamber (126) and spaced from said
pump outlet (131}; and

means (59) for rotating said impeller in either a
forward or a reverse direction, said rotating
means driving said mounting means (61).

7. A dishwasher as claimed in claim 6 further
comprising conduit means (78): communicating
with said second outlet (133) and with soil collect-
ing means (102, 104).

Revendications

1. Lave-vaisselle {50) comprenant une cuve de
lavage (55) et un fond de cuve (62) a la partie
inférieure de ladite cuve destiné a recevoir le
fluide de lavage; un dispositif de pulvérisation
primaire (56, 57) permettant de recirculer et de
pulvériser le fluide de lavage sur la vaisselle dans
ladite cuve; un circuit de vidange relié & une
tuyauterie de vidange (68) et comportant une
pompe de vidange (66) dont I'orifice d’entrée (70)
communique avec ledit fond de cuve; un carter
(64) constitué d'une paroi circulaire (128) et d'un
fond (129) définissant une chambre de pompe
(126); un dispositif (157) définissant ladite entrée
de pompe (70) au-dessus de ladite chambre; ledit
carter comportant un orifice de sortie de pompe
(131) traversant ladite paroi latérale et com-
muniquant avec ladite chambre et ladite tuyaute-
rie de vidange; une couronne d’évacuation (138)
montée a l'intérieur de ladite chambre; un dis-
positif (61) de montage de ladite couronne en
rotation autour d'un axe vertical; et un dispositif
(59) lié audit dispositif de montage entrainant
ladite couronne en rotation; caractérisé en ce
que:

— ladite couronne présente une base en forme
de disque (139) sensiblement paraliéle audit fond
de carter et a une certaine distance au-dessus de
celui-ci,

— ladite base étant percée d'une pluralité d’ori-
fices permettant de calibrer les déchets (152}, un
rebord vertical {141) a la périphérie de ladite base
comportant une paroi interne (143) munie d'une
pluralité de bords tranchants sensiblement verti-
caux et orientés radialement {146, 147), une paroi
externe munie d'une piuralité d'ailettes d’aspira-
tion (150, 151) sensiblement verticales st orien-
tées radialement, et une premiére dent broyeuse
(153) partant de la base vers le haut et située du
c6té interne dudit rebord; et une dent fixe (161)
avec un bord tranchant vertical (162, 163) dirigée
vers le bas et adjacente a ladite paroi interne de
sorte que la rotation de ladite couronne entraine
ladite dent fixe entre ladite paroi interne et ladite
dent broyeuse et que les bords tranchants se rap-
prochent et viennent se placer en face dudit bord
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tranchant de tadite dent.

2. Lave-vaisselle selon la revendication 1, carac-
térisé en ce que ledit rebord (141} comporte une
pluralité de piéces internes et externes (142, 148)
se chevauchant de fagon continue, chaque piéce
consistant en deux surfaces longitudinales (144,
145, 150, 151) sensiblement verticales, de sorte
que lesdites surfaces desdites piéces internes
constituent lesdits bords tranchants (146, 147) et
que lesdites surfaces desdites piéces externes
constituent lesdites ailettes (150, 151); et dont
ladite dent fixe (161) comporte deux faces oppo-
sées (162, 163) définissant ledit bord tranchant de
sorte que ladite couronne {138) puisse remplir
une double fonction de broyage des déchets ali-
mentaires et de pompage du fluide lorsqu’elle est
actionnée dans un sens ou dans le sens inverse
par ledit dispositif de rotation.

3. Lave-vaisselle selon les revendications 1 ou
2, caractérisé en outre par une seconde dent
broyeuse {154) partant de ladite base (139) vers le
haut et orientée radialement du coOté interne de
ladite premiére dent broyeuse (153} de sorte que
ladite seconde dent passe dans ledit orifice d'en-
trée (70) pour pouvoir délonger tout objet ayant
pénétré dans ledit orifice au-dessus de ladite
chambre (126) et le faire retomber par ledit orifice
d'entrée.

4. Lave-vaisselle selon les revendications 1, 2
ou 3, caractérisé en ce que la partie circulaire
(128) est constituée d'une paroi sensiblement
circulaire (134) dont le jeu par rapport a ladite
couronne (138) est minimal du coté aval dudit
orifice {131} et maximal (134) du coté amont dudit
orifice. .

5. Lave-vaisselle selon les revendications 1, 2, 3
ou 4, caractérisé en ce que ledit dispositif définis-
sant ledit orifice d'entrée comporte un couvercle
(157) monté au-dessus de ladite chambre (126) et
percé d'un orifice, concentrique avec ladite cou-
ronne {138), formant ledit orifice d’entrée (70)
ledit couvercle présentant une lévre retournée
vers le bas (158) sur le pourtour dudit orifice
d’entrée et adjacente a ladite paroi interne (143)
dudit rebord (141) pour former avec celui-ci un
labyrinthe étanche, ladite lévre supportant ladite

- dent fixe (161).

6. Lave-vaisselle selon les revendications 1, 2, 3,
4 ou 5 caractérisé en outre en ce que ledit carter
comporte un deuxiéme orifice de sortie {133)
traversant ladite paroi circulaire (128) et com-
muniquant avec ladite chambre (126), situé a une
certaine distance dudit orifice de sortie de pompe
{131); et en ce que le dispositif (59) actionnant
ladite couronne vers |'avant ou en sens inverse
entraine ledit dispositif de montage (61).

7. Lave-vaisselle selon la revendication 86,
comprenant en outre un conduit {(78) communi-
quant avec ledit deuxiéme orifice {133) et avec le
dispositif collecteur des déchets (102, 104).

Patentanspriiche

1. Spllmaschine {50) mit einer Spulkammer
(55} und einem Sumpf (62) am Boden der Kam-
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mer fur die Aufnahme eines SpiilflieBmittels;
ersten Sprihmitteln (56, 57) fur das Umwalzen
und Sprithen von SpllflieBmittel auf das ERge-
schirr in der Spiilkammer; einem Entleerungs-
system, welches mit einer Entleerungsleitung (68)
in Verbindung steht und eine Entleerungspumpe
{66) sowie einen Entleerungspumpeneinlaf (70)
aufweist, der mit der Pumpe in Verbindung steht;
einem Gehé&use (64) mit einer Kreiswand (128)
und einem Boden (129) unter Bildung einer
Pumpenkammer (126); Mitteln (157) zur Bildung
des Einlasses {70) Gber der Kammer; wobei das
Gehéause einen PumpenauslaR (131) hat, der sich
durch die Seitenwand erstreckt und mit der Kam-
mer sowie der Entleerungsleitung in Verbindung
steht; einem innerhalb der Kammer ange-
ordneten Abfallaufrad (138); Mitteln (61) zur Befe-
stigung des Laufrades fiir die Drehung um eine
Vertikalachse; und Mitteln (59), welche den
Befestigungsmitteln fir die Drehung des Lauf-
rades zugeordnet sind; dadurch gekennzeichnet,
daR das Laufrad eine scheibenférmige Basis (139)
hat, die im wesentlichen parallel zum Boden ist
und im Abstand (ber diesem angeordnet ist, daf
die Basis eine Mehrzahl von Schmutzsiebe-
6ffnungen (152), einen hochstehenden Rand
(141), welcher sich um den Umfang der Basis
erstreckt, und eine Innenwand (143) mit einer
Mehrzahl von sich radial erstreckenden, im
wesentlichen vertikalen Schneidkanten (146, 147)
und eine AufRenwand aufweist mit einer Mehrzahi
von sich radial erstreckenden, im wesentlichen
vertikalen Pumpenschaufeln (150, 151) und einen
ersten Brechzahn (153) aufweist, der sich von der
Basis nach oben erstreckt und innerhalb des
Randes angeordnet ist; und

dal3 ein stdtiondrer Zahn (161) eine vertikale
Schneidkante (162, 163) aufweist, die sich neben
der Innenwand derart nach unten erstreckt, daf3
die Drehung des Laufrades den stdtiondren Zahn
veraniaft, zwischen der Innenwand und dem
Brechzahn derart hindurchzugehen, daR die
Schneidkanten in gegentiberliegende dichte
Nachbarschaft zu der Schneidkante des Zahnes
kommen.

2. Spiimaschine nach Anspruch 1, wobei der
Rand (141) eine Mehrzahl von inneren und dufie-
ren Teilen (142, 148) aufweist, die in fortlaufender,
Uiberlappender Weise angeordnet sind, wobei je-
des Teil ein Paar von im wesentlichen vertikal
angeordneten, langlichen Oberflachen (144, 145,
160, 1561) derart aufweist, daR die Oberflachen der
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inneren Teile die Schneidkanten (146, 147) auf-
weisen und die Oberflachen der duf3eren Teile die
Schaufeln (150, 151) aufweisen; und

der stationdre Zahn (161) ein Paar von gegen-
Gberliegenden Flachen (162, 163) aufweist,
welche die Schneidkante derart bilden, daR das
Laufrad (138) eine Speiseschmutzzerkleinerungs-
und Pumpfunktion durchfihrt, wenn es durch die
Drehmittel in irgendeiner Richtung gedreht wird.

3. Spilimaschine nach Anspruch 1 oder 2,
gekennzeichnet ferner durch einen zweiten Brech-
zahn {154), der sich von der Basis (139) nach oben
erstreckt und radial einwéarts von dem ersten
Brechzahn (153) derart angeordnet ist, daf} sich
der zweite Zahn in den EinlaR (70) hinein so
erstreckt, daf} sich in die Offnung (iber der Kam-
mer (126} erstreckende Gegenstinde durch den
zweiten Zahn verdréngt bzw. entfernt werden, um
durch den Einla hindurch zu fallen.

4. Spilmaschine nach Anspruch 1, 2 oder 3,
wobei die Kreiswand (128) eine im wesentlichen
kreisformige Kontur (134) mit minimalem Spiel
mit dem Laufrad {138) neben einer abstromigen
Seite des Auslasses (131) hat und ein maximales
Spiel {134) mit dem Laufrad neben einer auf-
stromigen Seite des Auslasses hat.

5. Spllmaschine nach Anspruch 1, 2, 3 oder 4,
wobei die Mittel zur Bildung des Einlasses eine
Abdeckplatte (157) aufweisen, die iber der Kam-
mer {126) angeordnet ist und eine Offnung kon-
zentrisch zum Laufrad (138) aufweist, unter Bil-
dung des Einlasses (70}, wobei die Abdeckplatte
eine nach unten gekehrte Lippe (158) aufweist, die
sich um den EinlaR erstreckt und neben der
Innenwand (143} des Randes (141) angeordnet ist,
wodurch eine Labyrinthdichtung damit gebildet
wird, wobei die Lippe den stationdren Zahn {161)
abstitzt.

6. Spiilmaschine nach Anspruch 1, 2, 3, 4 oder
5, ferner gekennzeichnet durch Gehausemittel mit
einem zweiten Pumpenauslal (131), der sich
durch die Kreiswand {128) in FlieRverbindung mit
der Kammer {126) und in Abstand vom Pumpen-
auslaB {131) erstreckt; und

Mittel (59) flir das Drehen des Laufrades in ent-
weder einer Vorwarts- oder einer Riickwartsrich-
tung, wobei die Drehmittel die Befestigungsmittel
{61) antreiben.

7. Spllmaschine nach Ansprich 6, ferner mit
Leitungsmitteln {78), die mit dem zweiten Ausial
(131) und mit Schmutzsammelmitteln {102, 104)
in Verbindung stehen.
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