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ABSTRACT OF THE DISCLOSURE 
A one-way centrifugal pump utilizing a unitary im 

peller positioned within a pump chamber for rotation in 
either a pumping direction or in an opposite non-pumping 
direction. The impeller includes a central rotor portion 
and at least one blade, the rotor and blade being con 
nected at a flexible connecting web portion adapted to 
maintain the blade in a substantially radial pumping posi 
tion when the impeller is rotated in the pumping direction 
and to permit the collapse of the blade toward the rotor 
when the impeller is rotated in the non-pumping direc 
tion against the resistance of fluid in the chamber. The 
impeller is formed of material of sufficient flexibility to 
permit the web portion to bend with relative ease and of 
sufficient rigidity so that the impeller will operate prop 
erly in the pumping position. 

uwami warm 

The present invention relates to improvements in 
pumping apparatus, and more specifically to an improved 
one-way centrifugal pump wherein a fluid impeller may 
be selectively driven in opposite directions of rotation, the 
impeller being effective to pump fluid while rotating in 
one direction and relatively ineffective to pump fluid when 
rotating in the opposite direction. 
Although one-way pumps have many applications, they 

are particularly useful in automatic clothes washing ma 
chines and in automatic dishwashers. In an automatic 
clothes washer, for example, it may be necessary to have 
a pump which operates during the spin cycle, but which 
is inoperative during the agitation or wash cycle. The 
motor is operated in one direction during the spin cycle, 
and in the opposite direction during the wash cycle. 
Rather than disengaging the pump during the agitation 
cycle, a one-way pump is employed, which is ineffective 
when rotated by the motor during the wash cycle. 

Automatic dishwashers normally include a recirculat 
ing pump along with a one-way drain pump with the im 
peller means of each pump being mounted on the shaft 
of a reversible electric motor. When the shaft rotates in 
one direction, the recirculating pump is effective to dis 
tribute water throughout the wash chamber, while the 
drain pump is essentially inoperative, avoiding the re 
moval of fluid from the wash chamber. When the direc 
tion of rotation of the rotor shaft is reversed, the drain 
pump becomes operative to remove fluid from the wash 
chamber of the dishwasher. 

While many one-way pump designs are familiar to 
those skilled in the art, they are often somewhat com 
plex in design and expensive to manufacture. In addi 
tion, such pumps are frequently subject to breakdown 
as a result of the failure of the internal moving parts. 
The present invention overcomes these problems by pro 
viding a one-way pump having an impeller which may be 
formed of a unitary piece of material, and is of a simple 
design rendering it comparatively inexpensive to manu 
facture and trouble-free. 

Generally, the present invention relates to a one-way 
centrifugal pump including a conventional pump body 
defining a pump chamber with an inlet opening and a 
peripheral outlet opening. Within the chamber, a uni 
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tary impeller is mounted for rotation in either a pump 
ing direction or in an opposite, non-pumping direction. 
The impeller includes a rotor and at least one blade, to 
gether with a flexible connecting web portion formed at 
the base of the blade and adapted to maintain the blade 
in a Substantially radial pumping position when the im 
peller is rotated in the pumping direction. The blade is 
urged into the radial position largely by the resistance of 
fluid in the chamber. The flexible connecting web portion 
also permits the blade to collapse toward the rotor when 
the impeller is rotated in the opposite, non-pumping di 
rection when the chamber contains fluid. 
The invention, its organization and method and opera 

tion, together with the objects and advantages thereof, 
will be best understood from the following detailed de 
Scription taken in conjunction with the accompanying 
drawings in which: 

FIG. 1 is a cut away plan view of a preferred embodi 
ment of the present invention, illustrating the pump im 
peller rotating in the pumping direction; 

FIG. 2 is a cut away plan view of the apparatus shown 
in FIG. 1, but showing the impeller rotating in the op 
posite, non-pumping direction with the blades shown par 
tially retracted; 

FIG. 3 is a fragmentary plan view showing the flexible 
connecting web portion of the impeller assembly shown 
in FIG 2; and 

FIG. 4 is a cross-sectional side elevation view of a sec 
ond embodiment of the present invention. 

Referring to the drawings, and particularly to FIG. 
1, a one-way pump in accordance with the present inven 
tion is generally designated by reference numeral 10. The 
pump 10 includes a pump body 12 defining a pump cham 
ber 14 of generally circular cross-sectional configuration, 
an inlet passage 16, and an outlet passage 18. In the 
embodiment shown in FIGS. 1 and 2, the inlet passage 
16 communicates with the pump chamber 14 at a pe 
ripheral inlet opening 20. The pump 10 includes a suit 
able mounting bracket 24 so that it may be anchored to 
an associated device (not shown) such as a clothes washer 
or dishwasher. 

Within the chamber 14 a unitary impeller, generally in 
dicated by reference numeral 26, is mounted on a shaft 
28 for rotation in either a pumping direction, as shown 
in FIG. 1, or in a non-pumping direction, as shown in 
FIG. 2. The impeller 26 includes a central, generally 
cylindrical rotor portion 30 to which at least one and 
preferably a plurality of blades 32 are attached. As 
shown in FIG. 1, each blade 32 has a first face 34, which 
acts as the lead face when the impeller is rotated in the 
pumping direction, and a second face 36 which is oppo 
site the first face. 

Each blade 32 is connected to the rotor portion 30 
by a flexible connecting web portion 38, shown in more 
detail in FIG. 3. The web portion 38 is adapted to main 
tain the blade 32 in a substantially radial pumping posi 
tion when the impeller 26 is rotated in a pumping direc 
tion against the resistance of fluid in the pump chamber 
14 as shown in FIG. 1. When the impeller 26 is rotated 
in the opposite, non-pumping direction, as illustrated in 
FIG. 2, the web portion 38 permits the blade 32 to collapse 
toward the rotor 30, again provided that there is some 
fluid resistance within the chamber 14. To this end, as 
shown in FIG. 3, the web portion preferably comprises 
a relatively thin strip of flexible material formed at the 
base of the first face 34 of each blade 32. Opposite the 
flexible connecting web portion 38, at the base of the sec 
ond face 36, the blades 32 are formed in an abutment 
portion 40 which is adapted to abut a corresponding abut 
ment portion 42 on the rotor 30 to maintain the blade in 
a radial pumping position when the impeller is rotated in 
a pumping direction as shown in FIG. 1. 
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Referring again to FIG. 3, the impeller 26 is, in the 
most preferred embodiment, formed to define a Substan 
tially cylindrical cavity 44 at the base of each blade 32 
between the web portion 38 and the abutment portions 40, 
42 when the blade 32 is in the radial pumping position as 
illustrated in FIG. I. The formation of such a substantial 
ly cylindrical portion 44 enlarges the area over which the 
web portion 38 extends and thus allows for bending over 
a larger area and improves its life. 

FIG. 4 shows a second embodiment of the present in 
vention wherein the inlet is axial and the outlet is radial. 
Parts which are substantially identical to those shown 
in FIGS. 1-3 are designated with like reference numerals. 
Referring in more detail to FIG. 4, the drawing shows 
a second one-way pump, generally indicated by reference 
numeral 60. The pump 60 has a pump body 62 forming a 
pump chamber 64, along with an inlet passage 66 which 
communicates with the pump chamber 64 at an axial inlet 
opening 68. As in the embodiment previously described, 
the pump shown in FIG. 4 has a peripheral outlet open 
ing 22 communicating between the chamber 64 and a Suit 
able outlet passage (not shown). 
As also shown in FIG. 4, the one-way pump of the 

present invention incorporates a suitable seal assembly, 
generally indicated by reference numeral 70, as will be 
understood by those skilled in the art. This seal assen 
bly 70 prevents the escape of fluid from the pump cham 
ber 64. The shaft 28 is mounted for rotation within 
the pump chamber 64 by a suitable bearing assembly 
72, and is driven by drive means (not shown) operating 
by a belt drive (not shown) to turn a pulley 74 which is 
secured to the shaft 28. 
The operation of the one-way pump of the present in 

vention is best appreciated by reference to FIGS. 1 and 2. 
When the impeller 26 rotates in a pumping direction, as 
shown in FIG. 1, the blade 32 will extend radially out 
wardly largely under the influence of the resistance to 
movement of the fluid within the chamber 14. The fluid 
is drawn in through the inlet passage 16, through the 
chamber 14, and out the outlet passage 22, as will be 
understood by those skilled in the art. Similarly, for 
the embodiment shown in FIG. 4, the fluid is drawn in 
through the inlet passage 66 and ejected at the outlet open 
ing 22. When the pump 10 is rotated in the opposite 
direction, as shown in FIG. 2, the fluid within the cham 
ber 14 will tend to force the blades 32 against the rotor 
30, so that very little pumping takes place. In both em 
bodiments it is understood that rotation in the opposite 
or non-pumping direction causes rotation of the fluids with 
in the pump chamber and thus a relatively small head 
is produced. A short standpipe or vertical run in the dis 
charge passageway is provided to prevent flow with the 
relatively small head involved. In using the embodiment 
of FIG. 4 in a washing machine, for example, a stand 
pipe can extend upwardly from the pump which is normal 
ly placed below the tub to a point several inches above 
the normal water level within the tub. A direct conduit 
from the bottom of the tub to the pump inlet is pro 
vided. Even with water in the tub in this arrangement, 
rotation in the opposite or non-pumping direction as dur 
ing the agitation operation in the washing machine will 
not pump water to drain through the standpipe. Reversal 
of rotation to the pumping direction during the extrac 
tion operation of the washing machine will effect pumping 
of the water from the tub through the standpipe to 
drain under the influence of the extended pumping blades. 
A primary advantage of the one-way pump of the pres 

ent invention is that the impeller 26 may be easily formed 
of a unitary piece of material. An essential characteris 
tic of such a material is that it be sufficiently flexible to 
permit the relatively thin web portion 38 to bend easily, 
yet sufficiently rigid to maintain an overall rigidity in 
the impeller 26, so that the blades 32 will operate proper 
ly in a radial pumping position as shown in FIG. 1. Suit 
able materials include polypropylene, polyethylene, Teflon 
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4. 
(tetrafluoroethylene fluorocarbon resin), nylon, and the 
like. The most preferred material is polypropylene. It is 
preferred that the density of the impeller material be less 
than the density of the fluid being pumped so that in the 
non-pumping direction the centrifugal forces within the 
pumping chamber causes the blades to be directed inward 
ly. When for example, polypropylene is used as the im 
peller material in a water pumping system, the forces 
within the pump chamber while the impeller is being 
rotated in the opposite or non-pumping direction direct 
the blades inwardly in view of the differences in density, 
polypropylene being of lesser density than water. 

Obviously, many modifications and variations of the 
invention as hereinbefore set forth will occur to those 
skilled in the art, and it is intended to cover in the ap 
pended claims all such modifications and variations as 
fall within the true spirit and scope of the invention. 
What is claimed is: 
1. A one-way centrifugal pump comprising: a pump 

body defining a pump chamber having an inlet opening 
and a peripheral discharge opening; a unitary impeller 
mounted within said chamber for rotation in a pumping 
direction and in an opposite non-pumping direction, said 
impeller including a rotor and at least one blade, said 
blade having a first face acting as the lead face when 
said impeller is rotated in said pumping direction and 
an opposite second face, said first face being substantially 
continuous and joined to said rotor at a base portion of 
Said blade, Said second face having a recess extending 
substantially across and partially through said blade where 
by a flexible web portion is formed in said blade juxta 
posed said first face; and means for maintaining said blade 
in a substantially radial pumping position when said im 
peller is rotated in said pumping direction against the 
resistance of fluid in said chamber, said web portion 
and Said recess being cooperable for permitting said blade 
to collapse toward said rotor when said impeller is ro 
tated in said non-pumping direction against the resistance 
of fluid in said chamber. 

2. The one-way centrifugal pump as defined in claim 
1 wherein said pump chamber has an axial inlet opening 

3. The one-way centrifugal pump as defined in claim 
wherein said pump chamber has a peripheral inlet 

OpenIng. 
4. The one-way centrifugal pump as defined in claim 

1 wherein said flexible connecting web portion is formed 
at the base of said first face. 

5. The one-way centrifugal pump as defined in claim 4 
wherein said impeller is made of polypropylene. 

6. A one-way centrifugal pump comprising: a pump 
body defining a pump chamber having an inlet opening 
and a peripheral discharge opening; an impeller formed 
from a unitary piece of material and mounted within said 
chamber for rotation in a pumping direction and in an 
opposite non-pumping direction, said impeller including 
a central rotor and a plurality of blades each having a 
first face acting as the lead face when said impeller 
is rotated in said pumping direction and an opposite 
Second face, and said impeller including a flexible con 
necting web portion formed at the base of said first face 
and an abutment portion formed opposite said web por 
tion at the base of said second face, said abutment por 
tion adapted to abut a corresponding abutment por 
tion on said rotor to maintain said blade in a substan 
tially radial pumping position when said impeller is ro 
tated in said pumping direction against the resistance of 
fluid in said chamber, and said web portion adapted 
to permit said blade to collapse toward said rotor when 
said impeller is rotated in said non-pumping direction 
against the resistance of fluid in said chamber. 

7. The one-way centrifugal pump as defined in claim 
6 wherein said pump chamber has an axial inlet opening. 

8. The one-way centrifugal pump as defined in claim 
6 wherein said pump chamber has a peripheral inlet 
opening. 
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9. The one-way centrifugal pump as defined in claim 
6 wherein said material is polypropylene. 

10. The one-way centrifugal pump as defined in claim 
6 wherein said impeller defines a substantially cylindrical 
cavity at the base of each blade between said web por 
tion and said abutment portion when said blade is in 
said pumping position. 

11. The one-way centrifugal pump as defined in claim 
10 wherein said material is polypropylene. 

12. A one-way centrifugal pump comprising: a pump 
body defining a pump chamber having an inlet opening 
and a peripheral discharge opening; an impeller formed 
from a unitary piece of material and mounted within 
said chamber for rotation in a pumping direction and 
in an opposite non-pumping direction, said impeller in 
cluding a central rotor and a plurality of blades each 
having a first face acting as the lead face when said 
impeller is rotated in said pumping direction and an op 
posite second face, and said impeller including a flexible 
connecting web portion formed at the base of said first 
face and an abutment portion formed opposite said web 
portion at the base of said second face, said abutment 
portion adapted to abut a corresponding abutment por 
tion on said rotor to maintain said blade in a substan 
tially radial pumping position when said impeller is ro 
tated in said pumping direction against the resistance of 
fluid in said chamber; and said web portion adapted to per 
mit said blade to collapse toward said rotor when said 
impeller is rotated in said non-pumping direction against 
the resistance of fluid in said chamber; a rotatable shaft 
affixed to said impeller at the center of rotation; seal 
means for preventing the escape of fluid from said cham 
ber; and drive means for selectively rotating said shaft 
and said impeller in said pumping direction and in said 
non-pumping direction. 
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13. A differential-pumping centrifugal pump compris 

ing: a pump body defining a pump chamber having an 
inlet opening and a peripheral discharge opening; a uni 
tary impeller mounted within said chamber for rotation 
in a first direction for a first pumping rate and in a sec 
ond direction for a second lower pumping rate, said im 
peller including a rotor and at least one blade, said 
blade having a first face acting as the lead face when 
said impeller is rotated in said first pumping direction 
and an opposite second face; means formed in said blade 
for permitting hinged movement of said first face toward 
said rotor when said impeller is rotated in said second 
direction against the resistance of fluid in said chamber; 
and abutment means juxtaposed said second face for 
maintaining said blade in a substantially radial pump 
ing position when said impeller is rotated in said first 
pumping direction against the resistance of fluid in said 
chamber. 
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