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[5 7 ] ABSTRACT 
The invention provides a bi-directional single-impeller 
centrifugal pump having a ?lter screen enclosed 
within the pump housing and interposed, in the pump 
chamber, between the single pump inlet and one of 
two outlets de?ned in the housing for filtering the 
fluid pumped through the one outlet inresponse to the 
impeller rotating in one direction. When the impeller 
is reversed to pump the fluid through the other outlet, 
the particles of lint etc., retained within the pump 
chamber by the ?lter screen are then free to exit the 
pump as ?ushed therefrom by the ?uid being pumped 
through the other outlet. 

7 Claims, 3 Drawing Figures 
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PUMP WITH SELF-CLEANING LINT FILTER 

RELATED APPLICATION 
The pump of the present invention is related to the 

pump disclosed in the copending application, Ser. No. 
l66,096, now US. Pat. No. 3,751,179, of W. A. Wase 
mann having a common assignee. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 
This invention relates to a centrifugal pump having a 

pumping chamber de?ned by a casing providing one 
inlet and two outlets with the pumped ?uid being di 
rected through either one or the other of the outlets de 
pending upon the direction of rotation of the pump im 
peller. More particularly, the present invention is di 
rected to a pump of the above nature including a ?lter 
interposed within the pumping chamber between the 
inlet and one of the outlets for ?ltering water dis 
charged through that one outlet, with the ?lter being 
cleaned by a ?ushing action when the impeller is re 
versed to pump the water through the other outlet. 

2. Description of the Prior Art: 
In that the pump of the present invention is primarily 

utilized in the environment of laundry apparatus, such 
as an automatic washing machine, the prior art associ 
ated with this environment will be discussed. 

It is well known to continuously circulate the wash 
water during the agitation or wash portion of the timed 
cycle of an automatic washing machine to provide an 
opportunity to pass the wash ?uid through a ?ltering 
mechanism to trap the suspended lint particles and the 
like which, if not ?ltered, tend to be caught in the 
clothes being laundered as the wash water ?ows 
through them. One such apparatus for ?ltering the cir 
culating water is shown in US. Pat. No. 2,555,725 
which shows a pump attached to the water-containing 
tub of the washing machine. The pump includes two 
outlets with valve means and associated valve control 
means to determine the ?ow path the pumped ?uid has 
between a recirculating line (the line through which the 
water is continuously circulated) or a drain line. Inter 
posed between the pump and the valve in the circulat 
ing line is a self-cleaning ?ltering mechanism which is 
placed in a ?ltering position in this line by automatic 
control means. Through the use of this pump and asso 
ciated ?lter structure, as the wash ?uid is being 
pumped through the recirculating line, the control 
means maintains the filter in the path of the fluid; how 
ever, when the timer control has advanced through the 
wash portion of the cycle to a drain and pump-out por 
tion, the ?ltering means will automatically move to an 
other position whereupon it is subjected to a ?ushing 
action by the draining ?uid and thereby cleaned. 
As the laundry appliance ?eld is highly competitive 

the above-described pump and ?ltering mechanism re 
quiring valves and automatic actuating mechanisms in 
cluding solenoids, was prohibitively expensive and 
therefore the most prevalent type of pumping and ?l 
tering means comprises a reversible centrifugal pump 
which pumps to either a recirculating line or a drain 
line depending upon the direction of rotation of the im 
peller, with the recirculating line discharging above the 
normal water level in the clothes containing tub so that 
a manually accessible ?lter could be interposed be 
tween the recirculating line and the water. This struc 
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2 
ture eliminated the expensive valve and valve control 
means and also permitted the structure de?ning the fil 
tering mechanism to serve as a receptacle for washing 
additives which were than added to the wash water by 
the action of the recirculating water as it passed 
through the ?ltering structure. 
The above arrangement was generally accepted even 

though it had obvious shortcomings, not the least of 
which was that the water falling from the recirculating 
discharge tended to splash on the ?ltering pan and 
carry with it lint particles previously trapped by the ?l 
ter. Further, the ?lter required attention in that it had 
to be regularly manually cleaned. And, lastly, the im 
pact of the recirculating ?uid on the ?ltering pan 
tended to aerate the water often causing an oversudsing 
problem. 

SUMMARY OF THE INVENTION 

The invention discloses a bi-directional single impel 
ler centrifugal pump having a ?lter screen permanently 
disposed within the pump housing in position to ?lter 
the water ?owing through the outlet connected with 
the recirculation line and ?ushed by the water ?owing 
to the outlet associated with the drain line so that the 
lint particles trapped by the ?lter within the pump 
housing are subsequently carried to drain whenever the 
pump is placed in that mode of operation. Such pump 
and ?lter mechanism, in addition to providing a self 
cleaning ?lter, eliminates the necessity for valves and 
valve control mechanisms to determine the direction of 
the pumped fluid and further permits the option of di 
recting the recirculating line to discharge into a wash 
ing machine below the normal water level within the 
machine thereby eliminating splashing and sudsing. 

DRAWING DESCRIPTION 
FIG. 1 is a cross-sectional elevation view of the pump 

of the present invention; 
FIG. 2 is a plan view of the lower housing member in 

cluding the impeller and ?ltering screen; and, 
FIG. 3 is an elevation view of the pump in a washing 

machine. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT ' 

The preferred structure of the centrifugal pump of 
the present invention will be described with reference 
to both FIGS. 1 and 2. As therein shown, the pump 10 
has a housing 12 generally formed by fastening to 
gether two separate components, namely a bottom 
member 14 and a top member 16. Each member is 
preferably molded from a plastic such as polypropyl 
ene. 
The bottom member 14 includes a generally planar 

bottom wall 18 and an upstanding peripheral side wall 
20 with the juncture between the side wall and the bot 
tom wall radiused so as to provide a generally smooth 
contour. The side wall 20 terminates in a radially out 
wardly projecting ?ange 22 having apertures 24 therein 
through which connecting bolts 26 are received. The 
bottom wall 18 also centrally de?nes an aperture 28 
having a stepped wall con?guration so as to properly 
receive a seal 30 through which the rotating shaft 32 of 
a reversible motor 34 projects into the pump housing 
12. Similarly, ?ange 22 has a stepped con?guration 
such as at 36 for receiving an annular O-ring 38 gener~ 
ally around the inner periphery of ?ange 22. 
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The top member 16 includes a generally planar top 

wall 40 in opposed facing relation with bottom wall 18, 
with the outermost periphery of top wall 40 radiused as 
at 42 to provide a generally smooth contoured transi 
tion between the horizontal top wall and the vertical 
side wall 20 of the bottom member 14. The radially 
outermost portion of the top member 16 de?nes a 
?ange 44 in opposed facing relation to ?ange 22 of the 
bottom member and has apertures 46 for alignment 
with apertures 28 of the bottom member through which 
the mounting bolts 26 are received. It is seen that in the 
assembled position shown in FIG. 1, the face-to-face 
engagement of the cooperating ?ange members com 
presses the O-ring 38 to provide a generaly water-tight 
seal around the periphery of the housing 12. 
The central portion of top wall 40 de?nes a generally 

cylindrical chamber defined by an upstanding generally 
vertical wall 48 covered by a contoured dome member 
50 and provides a con?guration for the housing to in 
ternally accommodate structure attaching the impeller 
to the drive shaft 32 of the motor 34 as will be subse 
quently described. 
The vertical wall 48 de?nes an opening 52 therein 

which is bounded by an outwardly projecting nipple 
member 54 providing an inlet to the pumping chamber 
56 which can generally be de?ned as the internal space 
formed by the opposing top wall 14 and bottom wall 18 
and peripheral side wall 20. 
An impeller 58 is disposed within the housing 12 in 

driving engagement with shaft 32 of a reversible motor 
34. The impeller 58 includes a central hub portion 60 
having a sleeve member 62 which telescopically re 
ceives the shaft 32 therein. The upper end of the sleeve 
contains an aperture in alignment with a threaded aper 
ture in the shaft for receiving a bolt member 66. Sealing 
means such as a top disk 69 and an O-ring 70 are inter 
posed between the headed bolt 66 and the sleeve to 
provide a sealing engagement when the bolt is tight 
ened to secure the impeller on shaft 32. The lower por 
tion of the hub 60 has a generally truncated conical 
form to conform to the contour of the lower bottom 
wall 18 and seal 30 and itself encloses a mating sealing 
means 72 in facing engagement with the seal 30 of the 
bottom member 14. 
The impeller 58 extends radially outwardly from the 

hub member forming a generally planar bottom wall 
74, the bottom face of which is in close facing relation 
ship with the bottom wall 18 of the bottom member 14. 
The upper face of the impeller’s bottom wall 74 sup 
ports a plurality of impeller blades 76 which have an 
arcuate configuration (see FIG. 2) to provide a pump 
ing capability in either direction of rotation of the im 
peller; however, with the pumping capacity of the blade 
in one direction being substantially more ef?cient than 
the pumping capacity of the impeller blade in the oppo 
site direction. 
Referring now to FIG. 2, it is seen that the side wall 

20 of the bottom member 14 de?nes outlet apertures 
78 and 80 which are bounded by integrally molded out 
wardly extending nipple portions 82 and 84 respec 
tively. Aperture 78 is generally the larger of the two 
outlets and its associated nipple portion 82 extends 
generally tangentially from the side wall 20. Addition 
ally, a short projection or dam means 86 extend in 
wardly from the side wall 20 generally adjacent the ap 
erture 78 on the side opposite the tangential wall of the 
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nipple portion 82 .and in parallel facing relation 
thereto. 
Outlet aperture 80 and its associated nipple portion 

84 extend generally parallel to outlet aperture 78 and 
nipple 82 however in a non-tangential position with re 
spect to the side wall 20. Aperture 80 is also associated 
with a dam member 88 extending inwardly from the 
side wall 20 on the side of the aperture closest to the 
dam 86 associated with outlet aperture 78 so that the 
two described dam members are interposed within the 
pumping chamber between the two outlets 78 and 80. 
It is to be noted that the dam members extend from the 
bottom wall upwardly to a height so as to abutt the top 
wall 40, and thus are notched as at 86a and 88a so as 
to permit them to receive the top wall radius 42. 
The pump as described up to this point is generally 

the same as the pump in the previously identi?ed co 
pending related application; however, the pump 10 of 
the present invention further includes ?lter means 90 
disposed within the pump chamber 56 to generally par~ 
tition the pump chamber into two annular chambers 92 
and 94 as separated by the ?lter means 90. 
Referring to FIG. 1, the ?lter means 90 comprises a 

generally ?ne mesh screen member 96, preferably 
molded of plastic, having the general con?guration of 
an arcuate strip of constant height suf?cient to extend 
from the bottom wall 18 to the top wall 40 and properly 
positioned within the pumping chamber by being re 
ceived within an arcuate notch 98 formed in the bot 
tom wall and a similar opposing arcuate notch 100 
formed in the top wall. Further, the screen is positioned 
immediately in front of outlet aperture 80 with one end 
abutting darn member 88 which contains a notch 102 
for properly seating the ?lter in this position. The oppo 
site end of the screen member is outwardly formed as 
at 104 so as to extend toward the side wall 20 and it 
likewise is properly seated in position by being received 
within a notch 106 formed therein. 

It is thus seen that with the top member 16 and bot 
tom member 14 secured together the ?uid, entering the 
inlet 52, must ?rst pass through some portion of the ?l 
ter 90 before it can be discharged through outlet aper 
ture 80 and nipple 84, whereas, the ?uid is free to exit 
through the other outlet 78 without passing through the 
?lter 90. 

In the pump 10, as described, when the impeller is ro 
tated by the motor in a counterclockwise direction, as 
viewed in FIG. 2, ?uid entering the inlet 52 is dis 
charged throughoutlet aperture 78 at a relatively large 
volume whereas, when the impeller is reversed so as to 
be rotated in the clockwise direction the pumped ?uid 
is discharged from the pumping chamber 56 through 
outlet aperture 80 at a substantially reduced volume. 
Thus, as shown in FIG. 3, in the normal application, the 
inlet opening is connected to the outer tub 108 of an 
‘automatic washing machine 110 through an appropri 
ate hose 112 with the outlet aperture 78 and nipple 82 
connected to a drain hose 114 and outlet aperture 80 
and nipple 84 connected to a recirculating line 116. 
Therefore, with the washing machine performing a 
washing or agitating function, the impeller 58 is rotated 
in a clockwise direction so as to continuously recircu 
late the water. In this mode of operation the lint con 
taining wash water enters the pumping chamber 
through the inlet opening 52 and in ?owing through the 
?lter 90 so as to be discharged through the recirculat 
ing aperture 80 the lint is retained on the screen mem~ 
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ber 96 or in the chamber 92 formed between the impel 
ler and the screen member 96. When the impeller is re 
versed at the end of the agitation cycle to pump the 
wash water to drain, the lint collected within chamber 
92 is ?ushed by the incoming water so as to exit cham 
ber 92 through the drain outlet aperture 78 thereby 
cleaning all the collected lint from the screen 96 and 
the chamber 92. 

It is noted in FIG. 2 that the screen member 96 ex 
tends annularly approximately two-thirds of the way 
around the pump chamber, thereby providing more 
than sufficient cross-sectional area to accommodate 
the relatively low volumetric ?ow rate discharging from 
the recirculating outlet 80 without causing any substan 
tial velocity gradient across the ?ltering member that 
might accompany a ?ltering area of reduced size. As a 
matter of fact, in a transparent working model of the 
above-described pump, it was noted that the lint col 
lected in chamber 92 did not exhibit any de?nite ten 
dency to plaster itself against the screen 96 and in fact 
the lint particles remained in a generally suspended ?u 
idized condition being continuously stirred by the tur 
bulence of the ?uid in the chamber 92 such that when 
the impeller was reversed to pump to drain, the lint col 
lected in chamber 92 was immediately ?ushed through 
the drain outlet clearing the pumping chamber for sub 
sequent operation. However, it has been found that a 
filter screen of a cross-sectional area only equal to the 
cross-sectional area of the recirculating outlet under 
the same circumstances became immediately clogged 
with lint and prevented the ?ow through the recirculat~ 
ing outlet. As the amount of lint developed under ac 
tual washing conditions depends upon the type of fab 
rics being laundered and, as an oversized screen or ?l 
tering member such as disclosed does not effect the 
pumping characteristics of this pump, it is better to pro 
vide a large filtering area, such as one having the length 
described so that even when exposed to extreme lint 
producing washing conditions it will permit ?ow. The 
choice of an oversized screen area is not meant to 
imply that a ?lter of lesser area will not operate satis 
factorily under most conditions; however, for the pur 
pose of the present pump, in that the filter is generally 
inaccessible once the pump has been mounted on the 
machine, it was felt safer to oversize than undersize the 
area of the filter. 
Referring again to FIG. 3, it is seen that a pump of the 

above construction having a filter within the body of 
the pump permits the option of directing the recirculat 
ing ?ltered water to re-enter the tub either above the 
water level to be used to ?ush wash additives from a 
dispenser as is presently well known in the art or below 
the water level (shown in phantom) to eliminate the 
aeration of the water and its attendant sudsing. 
What is claimed is: 
1. A reversible centrifugal pump comprising a hous 

ing providing a pump chamber bounded by the intrnal 
wall structure of the housing and including a top wall 
de?ning inlet means for receiving ?uid to be pumped, 
a peripheral side wall de?ning ?rst and second outlet 
means for directing the discharge of the pumped ?uid 
and a bottom wall; a rotatable impeller enclosed within 
said chamber and coupled to drive means for rotation 
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6 
in either direction with said fluid being received for dis 
charge at said ?rst outlet means when said impeller is 
rotated in one direction and at said second outlet 
means when said impeller is rotated in the opposite di 
rection; and means for ?ltering the ?uid received at 
said ?rst outlet means comprising a strip of foraminous 
material stationarily mounted within said pump cham 
ber and de?ning a peripheral edge contiguous with said 
internal wall structure, and disposed between said inlet 
means and said first outlet means and between said ?rst 
outlet means and said second outlet means so that said 
inlet means and said second outlet means are in ?ow 
communication through said chamber free of said ?l 
tering means and said inlet means and said ?rst outlet 
means are in ?ow communication only through said ?l 
tering means whereby, 

rotation of said impeller in said one direction to pri 
marily discharge ?uid through said ?rst outlet 
means, causes said ?uid to pass through said ?lter 
ing means leaving particles removed by said means 
within the pump chamber and subsequent rotation 
of said impeller in the opposite direction to primar 
ily discharge ?uid through said second outlet 
means causes said particles previously retained 
within the pump chamber by said ?ltering means to 
be carried with said ?uid for discharge therefrom. 

2. Pump structure according to claim 1 wherein said 
foraminous strip has an arcuate con?guration as 
viewed in a plane perpendicular to the axis of said im 
peller, for effectively partitioning said pump chamber 
into two annular chambers, with said ?rst outlet means 
opening into one of said annular chambers and said 
second outlet means opening into the remaining annu 
lar chamber. 

3. Pump structure according to claim 2 wherein said 
wall structure de?nes indexing means cooperating with 
said peripheral edge of said foraminous strip to prop 
erly position said strip within said housing. 

4. Pump structure according to claim 3 wherein said 
indexing means includes notches in said wall structure 
for receiving said peripheral edge of said foraminous 
strip. 

5. Pump structure according to claim 4 wherein said 
foraminous strip extends on the order of 2/3 of the dis 
tance around said pump chamber. 

6. Pump structure according to claim 1 wherein the 
rate of ?uid discharged through said ?rst outlet means 
is substantially less than through said second outlet 
means. 

7. Pump structure according to claim 6 wherein said 
foraminous strip extends generally concentric with said 
side wall to partition said chamber into two annular 
chambers with said ?rst outlet means opening into one 
chamber and said second outlet means opening into the 
other chamber, said ?ltered particles being retained in 
said second chamber when said impeller is rotated in 
said one direction and ?ushed from said second cham 
ber by ?uid entering said second chamber from both 
said inlet means and said ?rst chamber when said im 
peller is rotated in said opposite direction. 
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