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This invention relates to motor driven pumps and
more particularly to a motor driven pump which is partic-
ularly smited to the pumping of slurries containing solid,
fibrous or other materials having a tendency to abrade,
clog, interrupt or divert the flow of cooling lubricat-
ing fluid, or otherwise interfere with the proper opera-
tion,

It is the principal object of the present invention to
provide a motor driven pump having an isolated stator,
a rotor chamber through which a portion of the liquid
being pumped is circulated for cooling and for lubrica-
tion, and which is particularly suitable for pumping liquids
having entrained solids.

It is a further object of the present invention to provide
a motor driven pump of the character aforesaid in which
an improved separating arrangement is employed for pre-
venting access of solids to bearings and locations having
close clearances, the separating arrangements being sim-
ple, effective and self cleaning.

1t is a further object of the present invention to provide
a ‘motor driven pump of the character aforesaid in which
an improved arrangement is employed for preventing ac-
cess of solids to bearings and locations having close clear-
ances, the solids separating arrangements being readily
accessible with the pump rotor.

Gther objects and advantageocus features of the inven-
tion will be apparent from the description and claims.

The nature and characteristic features of the invention
will be more readily understood from the following de-
scription, taken in comnection with the accompanying
drawings forming part thereof, in which:

Figure 1 is a view partly in longitudinal section and
partly in elevation of a preferred form of motor driven
pump in accordance with the invention;

Fig. 2 is a transverse sectional view, enlarged, taken
approximately on the line 2—2 of Fig. 1; and

Fig. 3 is a transverse sectional view, enlarged, taken
approximately on the line 3—3 of Fig. 1.

&t should, of course, be understood that the description
and drawings herein are illustrative merely, and that
varicus modifications and changes can be made in the
structure disclosed without departing from the spirit of the
invention.

Like numerals refer to like parts throughout the several
views.

Referring now more particularly to the drawings, and
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for the purpose of illustrating the invention, a motor °

housing is shown having an outer cylindrical casing por-
tion 18 welded or otherwise secured in fluid tight rela-
ticn at one end to an end plate 11 and at the other end to
an inner end plate 12 in spaced parallel relation to the
end plate 1%,

A hollow cylindrical sleeve 15 is provided, preferably
of stainless steel or other non-magnetic metal, which is
not subject to corrosion by the liquid to be pumped.

The sleeve 15 extends through an opening 16 in the end
plate 11 and preferably has welded or otherwise secured
thereto a liner plate 17. The liner plate 17 can be of

65

70

2

any desired material which is resistant to or not subject
to corrosion or erosion by the liquid being pumped, stain-
less steel being suitable for some liquids, and this permits
of the end plate 11 being made of less expensive and more
easily machined material. The sleeve 15 has tongues 18
extending therefrom for purposes to be explained.

The sleeve 15 also extends through an opening 19 in
the end plate 12 and preferably has welded or otherwise
secured thereto a liner plate 20 which is similar to but
of smaller diameter than the liner plate 17.

The inner end plate 12 has secured thereto an outer
end closure plate 25 which closes the outer end of the
sleeve 15. The outer end closure plate 25 preferably
has disposed on the inner face thereof a liner plate 26
of a material resistant to or not subject to corrosion by
the liquid being pumped and permits of the end plate 25
being made of less expensive and more easily machined
material.

A sealing gasket 27, of rubber, natural or synthetic,
or other like compressible or resilient material, resistant
te or not subject to attack by the liquid being pumped,
is interposed between the facing surfaces of the limer
plates 20 and 26. The end plate 25 is held in positicn
with respect to the plate 12, and with the gasket 27 in

5 compressed and fluid tight relation, by studs 28 which

engage in blind threaded holes 29 in the plate 12.

An impeller housing 30 is provided, having an axially
disposed fluid inlet 31, an interior impeller chamber %2
of scroll shape, and a fluid delivery connection 33.

The impeller housing 39 can be made of any desired
material, resistant to corrosion or erosion by the liquid
being pumped, and for this purpose can be made of stain-
less steel, titanium, or the like. The impeller housing 39
has a flange 34 with an inner cylindrical face 35 adapted
to engage with an outer cylindrical face 36 on the end
plate 11. A secaling gasket 37, of rubber, natural or
synthetic, or other like compressible or resilient material
resistant to or not subject to attack by the liquid being
pumped, is interposed between the liner plate 17 and an
inner face 38 of the housing 30 and is compressed to
fluid tight condition by studs 3% extending through the
end plate 11 and in threaded engagement in the flange 34.

The space between the casing portion 19, the slesve 13,
the inner end plate 11 and the inner end plate 12 pro-
vides a sealed and isolated motor stator chamber 49 and
preferably has disposed therein and sealed from contact
with the liquid being pumped, the motor field laminations
41 and motor field windings 42.

Conductors 43 for energizing the windings 42 can be
provided, extending through a fluid tight seal 44, and con-
nected to any suitable source of alternating current.

The space 45 within the interior of the sieeve i3
provides a motor rotor chamber.

A motor rotor 46 is provided and while it can be of
any desired type is preferably of the short circuited type
with a fluid tight enclosure to prevent corrosion. For this
purpose, an outer and enclosing cylindrical rotor cover 47
is shown with rotor enclosing end plates 48 welded there-
to, the inner margins of the plates being secured to a
cylindrical sleeve shaft 49 by welding or in any other
desired manner to make the enclosure fluid tight. The
cover 47, end plates 48 and sleeve shaft 49 are preferably
made of a material resistant to or not subject to corrosion
by the liquid being pumped, stainless steel being suitable
for some purposes.

The slesve shaft 49 extends outwardly beyond the
rotor end plates 48 axially at both ends and has aligned
notches 5@ for the reception of pins 51 which extend
through transverse sleeves 52 welded to a hollow shaft
33. Thrust washers 54 which extend over the pins 51
and have notches 54a for the reception of the pins ave
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mounted on the shaft 53 and their outer faces emgage
facing portions of bearings 55.

The bearings 55 are preferably of similar construction
with central openings 55a for the reception and support
for rotation of the shaft-53. The bearings 55 have a
plurality of beveled notched portions 58 for engagement
by the tongues 18 which prevent rotation and endwise
displacement of the bearings 55. The bearings 55 also
have a plurality of passageways 57 diagonally therethrough
for fluid flow and grooves 59 along their inner end faces
to permit fluid flow for lubricating the contacting faces
of the bearings 55 and thrust collars 54.

The shaft 53 has an end portion extending into the
impeller chamber 32 and has slots which providge dove-
tails 65 for engagement by complemental slots in a dia-
metrically disposed impeller side plate $6. -

The bearing 55 at the impeller end of the motor rotor
chamber 45 has a circular groove 69 in the outer cnd
face thereof.

A cup shaped screen 61 of foraminous material is
mounted on the shaft 53, and contiguous to the impeller
side plate 6, for rotation with the shaft 53 and has a
flange portion 61« in sliding engagement with the outer-
most circular cylindrical face of the groove 69.

The screen 61 can be made of any desired materizal
resistant to corrosion by the liquid being pumped, can
be woven, knitted, or the like, of metal, such as stainless
steel, or of synthetic plastic. The screen 61 has a mesh
dependent upon the solids separation desired from the
iquid being pumped.

The impeller plate 66 and the screen 61 are held in
position by a lock nut 67 which is in threaded engage-
ment on the shaft 53, has a shoulder 68 engaging the
impeller plate §6 and has a central opening 62 for fluid
flow.

The impeller plate 66 has disposed substantially paral-
lel thereto another impeller plate 70 with an inner cylin-

rical portion 70a extending towards the inlet 31 for
directing the entering fluid between the plates 66 and 70.

The plates 66 and 79 can be connected by a plurality
of curved vanes 71 which are secured to the plates 65
and 7@.

The mode of operation will now be pointed out.

Upon energization of the windings 42, a rotating field
is set up in the laminations 41 which is effective on the
rotor 46 for rotating the shaft 53.

Fluid to be pumped is supplied to the finid inlet 31
and enters the space within the impeller portion 76 and
between impeller plates 66 and 79, being guided by the
exterior of the nut 67 and the interior of the impeller
portion 78a.

A poxtlon of the fluid in the impeller chamer 32,
passes through the screen 61, and to and through the
passageways 58, ‘a portion of this liguid finding its way
between the bearing 55 shown to the right in Fig. I,
and the shaft 53, and to and around the thrust washer
54, shown to the right in Fig. 1.

The screen 61 is effective to prevent solid materials
from passing to the bearings 55 and motor rotor chamber
45. At the same time the rotation of the screen 61 makes
it self cleaning so that the separated solid material does
not tend to lodge or remain thereon. The clean liquid
thus delivered to the motor rotor chamber 45 passes

through the clearance space between the enclosure 47 and ¢

the sleeve 5, to the thrust washer 54 shown to the left
in Fig. 1, to and between the bearing 55 and the shaft 53
at the left of Fig. 1, through the passageways 57 in that
bearing 55, to the left end of the shaft 53, and then

through the interior of the shaft 53 and through the

‘opening 69 at the inlet of the impeller.

The liquid thus passing through the motor rotor cham-
ber 45 is effective for lubricating the thrust washers 54,
and the bearings 55, and for cooling. the motor rotor and
moftor stator,
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Access to the screen 61 as well as the motor rotor and
pump impeller can be readily had, if desired.

I claim:

1. A motor driven pump comprising a pump housing
having an impelter therein, a motor housing connected to
said pump housing and having end members and an
outer housing section extending between said end memn-
bers, a cylindrical sleeve extending between said end
members and providing therewith -and with said outer
housing an isolated motor stator chamber, a motor stator
in said motor stator chamber, the interior of said sleeve
providing a motor rotor chamber, bearing members fixedly
mounted in said motor rotor chamber, a shaft rotatably
journaled in said bearing members, said impeller being
mounted on said shaft, motor rotor members on said
shaft in said motor rotor chamber axially of said bearing
members, and a screen in said pump housing mounted
on said shaft for rotation therewith and interposed be-
tween said impeller and said bearing members for screen-
ing liquid passing to said motor rotor chamber.

2. A motor driven pump comprising a pump housing
having an impeller therein, a motor housing connected ’
t0 said pump housing and having end members and an
outer housing section extending between said end mem-
bers, a cylindrical slesve extending between said end
members and providing therewith and with said outer
housing an isclated motor stator chamber, a motor stator
in said motor stator chamber, the interior of said sleeve
providing a motor rotor chamber, bearing members fixedly
mounted in said motor rotor chamber and in engage-
ment with said sleeve, one of said bearing members having
an end face disposed towards said impeller with an anau-
lar groove therein, a shaft rotatably journaled in said
bearing members, said impeller being mounted on said
shaft, motor rotor members on said shaft in said motor
rotor chamber axially of said bearing members, and a
screen in said pump housing interposed between said
impeller and said bearing members for screening liquid
passing to said motor rotor chamber, said screen being
mounted on said shaft for rotation therewith and having
a flange extending into said groove in engagement there-
with.

3. A motor driven pump comprising a pump housing
having an impeller therein, a motor housing connected
to said pump housing and having end members and an
outer housing section extending between said end mem-
bers, a cylindrical sleeve extending between said end
members and providing therewith and with said outer
f’iousma an isolated motor stator chamber, a motor stator
in said motor stator chamber, the interior of said sleeve

_providing a motor rotor chamber, bearing members fixed-

ly mounted in said motor rotor chamber in spaced rela-
tion and in engagement with said sleeve, a hollow shaft
rotatably journaled in said bearing members, said impeller
being mounted on said shaft beyond one of said bearing
members, motor rotor members on said shaft in said
motor rotor chamber axially of said bearing members,
and a screen in said impeller chamber interposed between
said impeller and said one of said bearing members for
screening liquid passing to said motor rotor chamber,
said screen being mounted on said shaft fer rotation
therewtih, said hollow shaft providing a path for return
of fluid to said impeller from the end of said motor hous-
ing remote from said impeller.

4. A motor driven pump comprising a pump housing
having an impeller therein, a motor housing cor.nected
to said pump housing and having end members and an
outer housing section extending between said end mem-
bers, a cylindrical sleeve extending between said end
members and providing therewith and with said outer
housing an isolated motor stator chamber, a motor stator
in said motor stator chamber, the interior of said sleeve
providing a motor rotor chamber, beari ing members fixedly
mounted in said motor rotor chamber in spaced relation
and in engagement with said sleeve, a hollow shaft rotat-
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ably journaled in said bearing members, said impeller
being mounted on said shaft beyond one of said bearing
members, said one of said bearing members having an
end face disposed towards said impeller with an annular
groove therein, motor rotor members on said shaft in
said motor rotor chamber axially of said bearing mem-
bers, and a screen in said impeller chamber interposed be-
tween said impeller and said one of said bearing members
for screening liquid passing to said motor rotor chamber,
said screen being mounted on said shaft for rotation
therewith and having a flange extending into said groove
in engagement therewith, said hollow shaft providing a
path for return of fluid to said impeller from the end of
said motor housing remote from said impeller.

5. A motor driven pump comprising a pump housing
having an impeller therein, a motor housing connected
to said pump housing and having end members and an
outer housing section extending between said end mem-
bers, a cylindrical sleeve extending between said end
members and providing therewith and with said outer
housing an isolated motor stator chamber, a motor stator
in said motor stator chamber, the interior of said sleeve
providing a motor rotor chamber, bearing members fixedly
mounted in said motor rotor chamber in spaced relation
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and in engagement with said sleeve, a hollow shaft rotat-
ably journaled in said bearing members, said impeller
being mounted on said shaft beyond one of said bearing
members, said one of said bearing members having an
end face disposed towards said impeller with an annular
groove therein, motor rotor members on said shaft in said
motor rotor chamber axially of said bearing members, and
a screen in said impeller chamber interposed between
said impeller and said one of said bearing members for
screening liquid passing to said motor rotor chamber, said
screen being mounted on said shaft for rotation therewtih
and being cup shaped with a flange, said flange extending
into said groove in engagement therewith, said said hol-
low shaft providing a path for return of fluid to said
impeller from the end of said motor housing remote from
said impeller.
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