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(57) ABSTRACT

A cutting assembly for a grinder pump comprised of a rotary
cutter rotatable against an opposing plate cutter. The cutting
edges of the plate cutter include a plurality of V-slice cutting
teeth, which create bridging spaces to pinch material which
is being sucked in to ports and begin cutting along the
V-slice and then for cut material to pass through and onward
into the volute of the pump. The rotary cutter has a ground
edge with a rake angle which shears the gathered material in
cooperation with the cutting edges of the plate cutter. A
grinder pump including the cutter assembly is also dis-
closed.

20 Claims, 8 Drawing Sheets
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CUTTER ASSEMBLY FOR A GRINDER
PUMP

This invention relates in one embodiment to a grinder
pump, and more particularly to such a pump with a grinding
impeller and cutter assembly for grinding, cutting, shred-
ding, and/or comminuting suspended solids in a liquid, and
for simultaneously pumping a slurry of such suspended
solids.

FIELD OF THE INVENTION

A grinding impeller and cutter assembly for a grinder
pump for reducing the size of suspended solids in a liquid
stream and simultaneously pumping such liquid stream.

BACKGROUND OF THE INVENTION

Grinder pumps are commonly used in liquid transfer
applications that require the grinding of large solid or
semisolid materials contained in a liquid, in order to grind,
cut, or shred such materials. Ultimately, such solid or
semisolid materials are reduced in size to the point where a
slurry is formed, which is more easily pumped or otherwise
transported, and which is more disposable than the solids
themselves. Grinder pumps typically have an axial inlet
connected to a pumping chamber, and a driven shaft extend-
ing through the pumping chamber and into the inlet. The
shaft rotates a cutting cylinder in proximity to an annular
ring, or a cutting disk in proximity to a plate cutter, thereby
effecting the cutting action of the pump. Numerous other
variations and configurations of grinder pumps are known,
which are intended to provide shearing action between
shearing parts operating cooperatively at close tolerances.

A number of patents have disclosed such grinder pumps,
the relevant portions of which may be briefly summarized as
follows:

U.S. Pat. No. 3,650,081 of Conery et al. discloses a
grinder pump including an electric motor drive, a cooper-
ating cutter blade, and grinder members, one of which is
secured to the motor shaft at an inlet for the unit.

U.S. Pat. No. 3,961,758 of Morgan discloses a submers-
ible pump for pumping liquids and liquid slurries, and for
concurrently grinding and comminuting solid and semi-solid
material contained in the liquid product to be pumped. The
liquid product is initially shredded by a cutter bar and then
drawn upwardly through a grinding and comminuting sec-
tion where an abrasive drum mounted on a rotary drive shaft
cooperates with an interior cylindrical stator surface to grind
and comminute solids and semi-solids contained in the
liquid product. From the grinding section, the resulting
slurry is drawn into a centrifugal pump section with an
impeller having a frusto-conical pumping face formed with
symmetrical pumping cavities that are operable in both
directions of rotation.

U.S. Pat. No. 4,108,386 of Conery et al. discloses a
grinding pump including a comminutor located at the pump
inlet to grind solid material as it passes therethrough and into
a pumping chamber. The comminutor includes a stationary
annular ring in the inlet having a plurality of grinding teeth
which form the internal diameter of the ring. A cutting
impeller is rotatable within the ring and has at least one
blade which extends from one side of the impeller body
axially outwardly beyond the ring to force the material
between the teeth of the ring. The other side of the impeller
body is provided with means to provide additional shearing
of the material and prevent clogging of the material between
the teeth of the ring.
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U.S. Pat. No. 4,378,093 of Keener discloses a grinder
pump cutter assembly specifically adapted to be useful in
grinding rubber and other elastomeric substances. The
grinder pump cutter assembly comprises a pair of cutting
blades mounted on a cutter disk which extend at a hook
angle to substantially the center of the disk, and a blade that
is multi-surfaced, with the surfaces thereof being angled
toward the periphery of the disk to break up centralized
matter and disperse it into cutting engagement between the
disk and a cutter ring.

U.S. Pat. No. 4,454,993 of Shibata et al., discloses a
grinder pump which includes a motor driven impeller, a
grinder ring fitted in the suction port at the bottom of'a pump
casing, the grinder ring being provided with a plurality of
axially extending grinding grooves and edges on the inner
surface thereof, and a grinder impeller fixedly screwed on
the distal end of the pump shaft, the grinder impeller being
provided with at least two axially extending grinding blades
provided on the lower conical surface of the hub thereof so
that any foreign material contained in the pumping liquid is
ground or shredded into smaller pieces by cooperation of the
grinding edges of the grinder ring with the grinding blades
of the grinder impeller.

U.S. Pat. No. 4,640,666 of Sodergard discloses a grinder
pump comprising a pump housing having an internal surface
bounding a central inlet and provided with grooves and an
impeller having at least a portion received in the inlet for
rotation therein, the portion being substantially cylindrical
and having a diameter which is smaller than that of the inlet,
the portion having substantially axially extending cutting
means which project radially from the portion to cooperate
with the grooves to cut solid objects such as rags and other
elongated objects.

U.S. Pat. No. 4,697,746 of Nishimori discloses a release
type grinder pump that is capable of readily permitting the
fitting and removal of a grinder ring with respect to a pump
casing. The grinder pump includes an annular suction cover
in which the grinder ring is fittedly held and which is
detachably fitted in the pump casing so as to surround a
suction port and allow the grinder ring not to have any
portion directly held within the pump casing.

U.S. Pat. No. 4,842,479 of Dorsch discloses a high head
centrifugal slicing slurry pump comprising a booster pro-
peller that is located at the inlet of a flared funnel leading
toward arcuate inlet apertures in an end plate of a centrifugal
pump casing. The propeller has radially projecting blades of
generally right triangular cross section with bases formed of
the broad trailing sides and broad bottom sides remote from
an impeller; the hypotenuse side of each blade being a broad
upper surface inclined relative to a plane perpendicular to
the axis for propelling slurry toward the inlet apertures of the
pump.

U.S. Pat. No. 5,016,825 of Carpenter discloses a cutting
assembly for a grinder pump comprising a disk member
rotatable within an opposing annular ring. The inner cir-
cumferential surface of the annular ring carries a plurality of
cutting teeth, which partially extend at an angle along the
lateral dimension of the inner circumferential surface. The
disk member has an annular edge which separates a side
distal to the pump inlet and a side proximal to the inlet. At
least one projection extends from the distal side and has a
leading edge facing toward the direction of normal shaft
rotation. At least one cutting member extends from the
proximal side and also has a leading edge. The proximal side
has a recess forming first and second cutting edges. Simi-
larly, the distal side has a recess having first and second
























