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This invention relates to a pump of the rotary type
comprising an impeller with outwardly extending circum-
ferentially spaced blades,
in a substantially cylindrical casing and disposed eccen-
trically thereto, which impeller is made of resilient ma-
Said casing has circumferentialiy spaced ialet
and outlet openings. Liquid enters the inlet opening
and is moved by said blades toward said outlet onen-
ing and due to the eccentricity of the impeller and casing
the liquid is, so to speak, squeezed out of said outlet
Gpening,

The said type of pump has been used in many places
including outboard motors, in which it is used for pump-
ing the water used to cool the motor cylinders. Trouble
has been experienced with said pumps in that the blades
crack or break off adjacent their attached ends after a
certain period of use.

It is an object of this invention to provide a pump of
the type above set forth in which the blades of said im-
peller are made to extend in a tangential rather than in
a radial direction. '

It is another object of the invention to provide a pump
comprising a casing having a cylindrical wall and sub-
stantially flat top and bottom portions, an impeller of
resilient materia] disposed in said casing, the same com-
prising a hub and a plurality of circumferentially spaced
blades extending outwardly from said hub, said blades
extending substantially tangentially to said hub, and means
for driving said impeller, said impeller being disposed
eccentrically of said casing and said blades having a
length to be bent and engage the cylindrical wall of said
casing with their sides and to slide along said wall in
the operation of said pump.

It is more specifically an object of this invention to
provide a pump comprising a casing having a substan-
tially cylindrical wall and substantially flat top and bottom
portions, an impeller of resilient material disposed in said
casing, the same having a hub and having a series of
outwardly extending circumferentially spaced blades pref-
erably of slightly tapered form, said blades extending
tangentially to said hub and being of a length to be bent
and engage said wall with their sides, a shaft secured to
said hub coaxially thereof for driving said impeller, the
axis of said shaft being offset from the central axis of
said casing having circumnferentially spaced inlet and out-
let openings.

These and other objects and advantages of the inven-
tion will be fully set forth in the following description
made in connection with the accompanying drawings in
which like reference characters refer to similar parts
throughout the several views and in which:

Fig. 1 is a view in side elevation of said pump;

Fig. 2 is a horizontal section taken substantially on
line 2—2 of Fig. 1, as indicated by the arrows; and

Fig. 3 is a central vertical section taken substantially
on line 3-—3 of Fig. 2, as indicated by the arrows,

Referring to the drawings, a pump is shown comprising
a casing 10. While this casing can be varied somewhat
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in form, in the embodiment of the invention illustrated
it is shown as having a substantially cylindrical wall 10a
and substantially fiat top and bottom portions 195 and 16c¢
respectively. Casing 10a is provided with circumferen-
tially spaced inlet and outlet openings 184 apd 162, and
while these may be differently formed and located, in
the embodiment of the invention illustrated the inlet
opening 104 is shown as a somewhat arcuate siot formed
in the bottom 10c and the outlet opening 18e is formed
in the wall 16z, An impeller 11 is provided which is
preferably made of resilient material, such as rubber or
a rubber compound. Said impeller has a central or hub
portion 1ia from which extend outwardly a plurality of
blades 115, said blades being shown as six in namber
and being equally and circumferentially spaced. The hub
11a has a uniform diameter so that the radii extending
from the center of the impelier to the innermost portion
between said blades are substantially equal in length.
The blades 11p are slightly tapered toward their outer
ends and have their cuter ends of semi-cylindrical form.
A metallic member 12 is inserted in and secured to hub
11a, which member is of non-circular form in transverse
Cross section and specifically is shown ag hexagonal in
said cross section. A shaft 13 extends centrally through
member 12 and axially of hub 114 and is secured to mem-
ber 12 in any suitable manner, as by the keys 14. The
axis of shaft 13 is offset from the central axis of the wall
104 so that the impeller is disposed eccentrically of the
casing. Said impeller has annular grcoves ilc in each
side thereof adjacent member 12, said grooves forming
annular lips 11d. Said lips are preferably provided with
the annular grooves 1ie s0 that said lips have spaced an-
nular edges engaging the top 185 and the bottom i0c
respectively.

In operation the casing 18 is disposed so that the
iquid is adjacent the side and bottom thereof. Shaft
13 is rotated and the impeller 11 is rotated in the casing
18. The biades 115 are of such a length that they are
bent or curved when disposed in casing %% and engage
said casing or wall 18q with their side portions. The
water enters opening 164 and thus passes between adja-
cent pairs of the blades 184 and said water is moved
circumferentially by said blades and as the blades ap-
proach the outiet opening 10z they are brought closer )
together due to the eccentric disposition of the impelier
so that the space between the biades is diminished and
the water is thus forced out of the opening 10e. The
pump is thus of the gyrating type rather than the centrifu-
gal type.

It has heretofore been proposed to have pumps with
a resilient impeiler having blades extending radially from
a central hab. Considerable trouble has been experi-
enced with such propellers due to the blades cracking
and breaking off. To overcome this trouble the inventor
conceived of making the blades tangential and of such a
length that they are bent and slide around theé wall of
the casing with their side portions in engagement with
said wall. With such tangentiaily disposed blades the
degree of bending or curvature adjacent the hub is con-
siderably less and the degree of bending at the cuter ends
of the blades is much less. There is thus less stress placed
on the blades both adjacent the hub of the impeller and
the wall of the casing. In a test with such a pump on an
outboard motor, which test included a continuous 200
hour run, a majority of the blades were cracked adjacent
the hub and the outer ends of some of the blades were
entirely broken off. In 2 similar test with the disclosed
construction having tangentially extending biades, the irm-
peller was entirely intact after the 200 hour run and
showed no appreciable effects of wear. The construc-
tion thus constitutes a decided advance in the art and
overcomes former sericus objections to such an impeller.
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It is believed applicant is the first to provide a resilient
impeller with-a hub of uniform diameter and blades ex-
_tending tangentially from said hub. Such a structure
has produced new and really unexpected improved Te-
sults.

The device has been amply demonstrated in actual
" practice, found to be. very successful and is being com-
mercially made.

1t will of course bz understoed that various changes
may be made in the form, details, arrangement and pro-
porticns of the parts, without departing from the scope
of applicant’s invention, which generally stated, consists
in a device capable of carrying out the objects above set
forth, in the parts and combinations of parts disclosed and
defined in the appended claims.

What is claimed is: )

1. A pump structure having in combination, 2 casing
having a substantiaily cylindrical wall and top and bottom
portions, said casing having an inlet opening and having
an outlet opening spaced circumferentially from said inlet
opening, an impeller of flexible resilient material dis-
posed in said casing having a hub spaced from said wall
at all points of said hub and a series of outwardly extend-
ing circumferentially spaced biades, said blades being of
comparatively small thickness circumferentially and ex-
tending tangentially to gaid hub and being of a length to be
bent and engage said wall with their sides in spaced re-
lation, a shaft secured axially to said hub for driving
said impeller, the axis of said shaft being offset from the
axis -of said casing.

2. A pump structure having in combinaticn, a casing
having a substantially cylindrical wall and top and bot-
tom portions, said casing having an inlet cpening through
its bottom portion and having an outlet opening through
said wall and spaced circumferentially - from said inlet
opening, an impeller of resilient material disposed in said
casing having a hub spaced from said wall at all points
of said hub and four or mere outwardly extending com-
paratively thin substantially flat blades, said blades being
quite fiexible and extending between said top and bottom
portions and extending tangentially to the circumference
of said hub and being of a length to be bent and engage
said wall with their sides in circumferentially spaced re-
lation, a rigid metallic member of non-circular shape in
cross section being
peller, and a shaft for driving said impeller being secured
to said member coaxial with said hub, the axis of <aid
shaft being offset from the axis of said casing.

disposed in and secured to said im- 4-
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3. A pump structure having in combination, 2 casing
having a substantially cylindrical wall and parallel top
and bottom portions in planes substantially perpendicular
to the axis of said wall, said casing having an inlet open-
ing and having an outlet opening circumferentially spaced
from said inlet opening, an impeller of resilient material
hub of substantially
uniform diameter, said hub being spaced from said wall
at all points of said hub, said hub having a diameter of
substantially one-half the diameter of said casing and
six equally and circumferentially spaced blades extending
tangentially to the circumference of said hub, said blades
being solid, flexible and tapering in thickoess from said
hub to their outer ends and having a length of substan-
tially one-third of the diameter of said casing the center
of said hub being spaced from the central axis of said-
cylindrical wall.

4. A pump structure having in combination, a casing
having substentially flat top and bottom portions and: a
cylindrical wall, said casing having spaced inlet and outlet
openings, an impeller of resilient material disposed in
said casing having a hub portion spaced from said wall
at all points thereof, and a plarality of circumferentially
spaced solid flexible and resilient blades extending ouf-
wardly and having their ends bent oppositely to the di-
rection of rotation of said impelier and engaging said wall,
said blades extending substantially tangentially to said
hub and being circumferentially spaced from each other,
and a shaft coaxial with said hub for driving said impeller,
the axis of said shaft and hub being eccentric to said
casing. :

5. The structure set forth in claim 4, said impeller en-
gaging said top and bottom portions over the major por-
tions of its top and bottom surfaces.
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