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The present invention relates to a new and 
novel means for retaining water in a pump cham~ 
bar and more particularly to a pump impeller 
in a pump casing with a shaft to rotate the pump 
impeller and a sealing means between the pump 
impeller and pump casing or bearing to prevent 
leakage from the pump chamber to the exterior. 

In the use of washing machines, a pump mech 
anism having an inlet and outlet attaches to the 
main washing tub of the washing machine, in 
an outlet line leading from the tub, to rapidly 
drain the washing machine of water. The pump 
mechanism of the type herein described has an 
impeller of rubber or other resilient material. If 
a hard object such as buttons, buckles, etc. en 
ters the pump chamber, the rubber vanes of the 
impeller being distortable pass over the hard ob 
ject without injury to the pump impeller. In 
passing over any hard objects, the impeller ex 
erts a drag or pull on the hard object to move it 
to the pump outlet without stopping the pump 
action and consequently without halting the 
draining of the washing machine tub. 

Objects of the invention are to provide: a new 
seal between an impeller in a pump chamber and 
a shaft to rotate the impeller attached thereto 
with relation to a pump casing; a new sealing 
means for pump impellers which eliminates the 
use of stuffing boxes, packing glands or similar 
means for containing water in a pump chamber; 
a new combination impeller and seal arrangement 
whereby high sealing pressures are provided when 
the pump is not in use, which is the large per 
centage of the time, and the pressure on the seal 
ing means relieved by centrifugal force when the 
impeller is rotated at high speed to thus insure 
a minimum wear on the sealing means during op 
eration of the pump; a sealing means for pumps 
that is simple in construction, durable and eco~ 
nomical; and a shaft sealing arrangement where 
by an impeller shaft of ordinary material may be 
employed without concern for non-corrosive 
qualities. 
The invention includes the provision of an im 

peller carried on a shaft for operation within 
the pump casing. The shaft extends through an 
inwardly projecting portion of the casing which 
forms a bearing for the shaft. The improvement 
in the present invention consists of a sealing 
means between the impeller and the bearing por 
tion of the casing to seal the space therebetween 
and about the impeller shaft. The sealing means 
may be attached to the impeller or formed as an 
integral part thereof in the form of an extension 
of the impeller. The impeller extension is pref 
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2 
erably thinned or feathered so that by making 
the inner diameter thereof smaller than the bear 
ing portion it may be stretched to ?t snugly there 
over and thereby maintain a satisfactory seal. 
This sealing engagement with the bearing por 
tion may thus be effected by either tension of 
the rubber extension stretched thereover or biased 
by spring pressure or pressure of ?uid from the 
tub or both. A can or sleeve member may be 
placed over the end or sides of the bearing por 
tion to insure a smooth contacting surface for 
the impeller extension during rotation. A metal 
lic bushing may be embedded in the impeller to‘ 
attach the shaft to the impeller, or the shaft may 
be molded in the impeller material. Where the 
shaft vis molded in the impeller with the seal of 
my present invention, a shaft may be selected 
for economic reasons without concern whether 
or not the shaft material has non-corrosive quali 
ties. 
With the foregoing and other objects in view, 

the invention will be more fully described herein 
after and will be particularly pointed out in the 
claims appended hereto. 
In the drawings: 
Figure 1 is a plan view of the pump with part 

of the cover broken away to show the impeller. 
Figure 2 is a sectional View through the pump 

casing showing one species of sealing means be 
tween the impeller and bearing portion; 
Figure 3 is a view in perspective of the rubber 

impeller; 
Figure 4 is a part sectional view of the pump 

and, another form of sealing means; and 
Figures 5 and 6 are part sectional views of the 

pump showing still further forms of sealing 
means. 
Figure 1 shows a pump generally represented 

at l includes a casing 2 having an inlet 3 and an 
outlet ii. The casing 2 has a cover plate 5 with 
spring latches 6 engageable with lugs 1. 
An impeller 8, made of rubber or other resilient 

material, and having one, two or more blades, is 
rotatably mounted in the casing 2. A shaft 9 
is rigidly connected, preferably by insert molding, 
to the impeller 8 at one end thereof while the 
other end connects with a source of motive power 
(not shown). The casing 2 has an inwardly ex 
tending portion ill which forms a bearing for the 
shaft 9. In Figure 2 a bearing member I I is in 
cluded between the shaft 9 and bearing portion 
ill of the casing. . 
The improvement in the present invention re 

sides in sealing the space between the pump 
chamber within casing 2 and the shaft 9. In 
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the ?gure 2, the bearing portion ID has a cap or 
sleeve member I2 preferably of a material such 
as a hard wearing plastic or stainless steel. The 
impeller 8 has an annular extension 13 extend 
ing outwardly to form a socket for receiving 
shaft 9. 
A thrust bearing [4 is disposed at the bottom 

of the socket for contact with cap l2. As can 
readily be seen, extension I3 is feathered and 
?ts snugly around bearing portion It to seal the 
space between bearing portion [0 and the im 
peller 8. When the impeller 8 is not rotating 
during the normal wash period, water from the 
wash tub ?lls inlet 3 under a static head. In this 
condition the feathered rubber lip or extension 
I3 is forced into sealing engagement with bear 
ing portion l2 mainly due to the tension set 
up in stretching the rubber lip over the bearing 
portion. During the drain period, the pump im 
peller 8 is rotated and the centrifugal force in 
duced by this rotation lessens the sealing pressure 
of the feathered rubber lip on the bearing por 
tion 12, thus greatly reducing wear of the sealing 
surfaces. A good tight seal is maintained when 
the inlet 3 is under static head and the pump is 
not operating, which is the majority of the time, 
and when the pump is operating a lighter seal 
pressure is realized which greatly reduces heat 
which would be generated under the much higher 
pressure. 
In the species of Figure 4, the bearing portion 

[5 has a cap member i6 thereon, and the im 
peller I‘! has an integral feathered extension i8 
similarly as described for Figure 1 which seals 
with cap member 16 on the end of bearing 
portion IS. A coil spring I9 is placed around 
extension [8 to force or distort the resilient ex 
tension into sealing engagement with the bear 
ing portion 15. A second extension 2'51 integral 
with impeller ll extends from the outer edge of 
the impeller to provide a cover for coil spring 
19. A metallic bushing 21 is embedded in im 
peller I1 and shaft 9 is rigidly attached thereto. 
A flat spring member 22 is placed between bush 
ing 2| and cap 16 to serve as a wear plate due 
to relative rotary motion between the two mem 
bers. 

Figure 5 is another embodiment similar in 
many respects to the embodiment shown in Fig 
ure 4. The extension 23, in this embodiment, 
extends coaxially of the impeller 24 and is adapted 
to overlie the cylindrical surface of bearing mem 
ber 25 supported by portion 2E5 of the casing. To 
ensure adequate sealing pressure, a coil spring 
21 is placed over the extension 23. 
Figure 6 shows a further variation wherein the 

bearing portion of the casing is provided with 
an annular abutment 29 capped over with a 
sheet of metal 30 such as stainless steel. The 
impeller is provided with an annular extension 
3i adapted to engage and form a seal with the 
metal cap 30. To ensure adequate engagement, 
a spring 32 is placed on the shaft 9 between bear 
ing 34 and an abutment 35 keyed to the shaft. 
The spring 32 urges the shaft in a direction to 
force the extension 3i against the metal surface 
30. ' 

While the invention has been described in con 
nection with several speci?c embodiments, it is 
to be understood that the words which have been 
used are words of description rather than of 
limitation, and that practice of the invention 
within the scope of the appended claims may be 
resorted to without departing from the true scope 
ofthe invention in ‘all its aspects. ~ 
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I claim: 
1. In a pump structure, the combination com 

prising: a pump having a housing, a rotary re 
silient pumping element of deformable material 
cooperating with the internal walls of the hous 
ing, bushing means in said housing, said bushing 
means having a circular projection extending into 
said resilient pump element and encircled by said 
element to deform said material radially outward 
and to thereby be resiliently engaged. 

2. A pump having in combination, a casing in 
cluding inlet and outlet ports, a shaft disposed 
within said casing and rotatably mounted in re 
spect thereto, an impeller of resilient material 
including an annular lip portion encircling said 
shaft, a bearing element interposed between said 
shaft and said lip portion, said lip portion being 
inherently biased for ?uid sealing engagement 
with said bearing element during impeller actu 
ated ?uid ?ow through said casing and adapted 
to more ?rmly engage said bearing element upon 
static hydraulic pressure built-up within said cas 
mg. 

3. A pump having in combination, a casing in 
cluding inlet and outlet ports, a shaft partially 
disposed within said casing and rotatably mount 
ed in respect thereto, an impeller of resilient 
material including an annular lip portion en 
circling said shaft, a bearing element interposed 
between said shaft and said lip portion, said lip 
portion being inherently biased for ?uid seal 
ing engagement with said bearing element during 
impeller actuated ?uid ?ow through said casing 
and adapted to more ?rmly engage said bearing 
element upon static hydraulic pressure build-up 
within said casing. 

4. The pump of claim 3 wherein the sealing 
surface of said bearing element comprises a metal 
offering high resistance to wear due to rotation 
of said resilient impeller lip portion in respect 
thereto. 

5. The pump of claim 3 wherein a bearing 
sleeve is interposed between said bearing element 
and said lip portion. 

6. A pump structure including a casing pro 
vided with inlet and outlet ports and a shaft 
receiving aperture, a drive shaft extending 
through said aperture to the interior of said cas 
ing, means journaling said driving shaft in re 
spect to said casing, said means including a pack 
ing member ?xed to said casing and a bearing 
sleeve snugly engaged between said member and 
said shaft and including a portion extending into 
said casing beyond said packing member, an im 
peller of resilient material ?xedly mounted on 
said shaft within said casing for rotation there 
with and including a hub portion provided with 
an axially extending annular skirt-like integral 
extension receivable about said sleeve element and 
inherently biased for light contractile engage; 
ment with the surface thereof, said skirt-like im 
peller portion being adapted to sealingly engage 
said sleeve as the result of said inherent con 
tractile biasing during periods of fluid ?ow 
through said casing rotation of said impeller and 
to engage said sleeve under substantially in 
creased pressure during periods of non-rotation 
of said impeller due to inwardly directed pressure 
thereon resulting from increased static pressure 
build-up of fluid within said casing during said 
latter periods. 

MORTON A. KREITCHMAN. 

(References on following page) 



2,671,408 
5 

References Cited in the ?le of this patent Number 
2,436,996 UNITED STATES PATENTS 2,439,315 

Number Name Date 2,460,952 
1,764,706 Willi ____________ __ J111'16 17, 1930 5 2,592,915 
2,021,346 Allen ____________ __ Nov. 19, 1935 

2,027,505 Winkler __________ __ Jan. 14, 1936 
2,245,866 McLachlan ______ __ June 17, 1941 Number 

2,258,371 Wernert __________ __ Oct. 7, 1941 497,287 
2,408,909 Brummer _________ __ Oct. 8, 1946 10 

6 
Name Date 

Howser __________ __ Mar. 2, 1948 

Newton et a1 _______ __ Apr. 6, 1948 
Simer et a1. _______ __ Feb. 8, 1949 
Atkins et a1 ________ __ Apr. 4, 1950 

FOREIGN PATENTS 

Country Date 
Great Britain ____ __ Dec. 16, 1937 


