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12 Claims.

This invention relates to improvements in
bearing and sealing devices for pumps and other
forms of apparatus in which it is desirable to
form a seal between relatively movabie parts.

6 In rotary pumps, for example, it has been found
that the difference in pressure which exists be-
tween different parts of the pump chamber is
adapted to cause a reverse movement of the
material being pumped around the outside of the

10 rotor or runner of the pump, with the result
that the abrasive effect of the solid particles con-
tained in that material causes the runner and
parts of the pump casing to wear off very rapidly
so that they have to be replaced at frequent in-

15 tervals. The purpose of the present invention is
to provide an improved sealing device adapted to
form a joint between relatively movable parts,
such as the runner of the pump and the lining
of the pump casing, in such a manner that leak-

20 age between these parts of the material being
pumped is prevented. Another object of the in-
vention is to provide an improved sealing device
of the kind referred to in which a flow of pure
water or the like is set up between the pump

25 runner and the pump casing in a direction oppo-
site to that in which the materials being pumped
tend to move by reason of the difference in pres-

Sure between the intake portion and the discharge )

side of the pump, with the result that access of
30 the materials being pumped to the bearing por-
tions of the runner and to closely spaced parts
of the runner and pump casing is prevented. Still
another object of the invention is to provide an
improved bearing or sealing device for the suc-
35 tion side of a pump runner whereby the flow of
the materials being pumped through the bearing
is prevented and the lubrication of the bearing
is maintained. A further object of the invention
is to provide a bearing for a pump runner com-
40 Drising rubber portions adapted to be brought

into sealing engagement with rotating parts of -

the runner and to be lubricated by water or the

like which is supplied continuously under pres-

sure during the operation of the pump. Other

45 objects relate to various features of construction

and arrangement which will appear more fully
hereinafter, -

The nature of the invention will bé understood

from the following specification taken with the

50 accompanying drawings, in which one embodi-

ment is illustrated. In the drawings, . :

Fig. 1 shows a vertical axial section througt

a rotary pump embodying the features of the

present invention with portions of the pump and

55 surrounding parts illustrated in side elevation;

(CL. 308—36.3)

Fig. 2 shows an enlarged axial section, like
that of Fig. 1, through the hub portion of the
pump runner and surrounding parts which con-
stitute the bearing and sealing device of the pres-
ent invention; :

Fig. 3 shows an enlarged section on the line
3—3 of Fig. 2; and

Fig. 4 is ‘a perspective view of the principal
parts of the bearing and sealing device when sep-
arated from each other. : 10

As iilustrated in the drawings, the invention
is embodied in a rotary pump 10 comprising a
base 11 upon which is mounted the pump casing
2. "This casing is provided with a rear head i3

~and & front head (4 which have outwardly ex- 15

tending flanges secured together by bolts 15 and
nuts {6, Gaskets IT are mounted between these
flanges and washers 18 are mounted on the bolts,
adjacent the bolt heads and the nuts (6. The
rear head 13 has a central aperture therein in 2¢
which is mounted a bearing and sealing device

20 adapted to form a substantially fluid-tight
anti-friction bearing for the pump shaft 21. This
shaft is journaled in a bearing 22 which is mount-

ed on the bearing base 23 and it is connected 25
through a coupling 24 with a driving shaft 25
which may be connected to an electric motor or
other suitable source of power for operating the
pump. The hearing and sealing device 20 is
mounted in a head 13 around the shaft 21, ag 30
described and claimed in my co-pending appli-
cation Serial No. 74,015, filed April 13, 1936.

The inner reduced end 212 of the shaft 2{ has
mounted thereon the hub 26% of the rotor or
runner 26 by which the material to '‘be pumped 35
is drawn into the pump casing and discharged
therefrom. This rotor comprises a rear wall 260
and a front wall 26¢ between which are
mounted & number of blades 269 arranged
to radiate outwardly in helical fashion from 40
the central suctfion opening 26¢ into - which
the materials are drawn by suction during the
operation of the pump. These materials are then.
thrown outwardly by centrifugal force and are
discharged from the annular chamber 27 around 45

- the rotor through a discharge opening [2& which

is formed in one side of the pump casing 12. The
hub portion. 142 of the front head 4 is provided
with an outwardly extending annular flange [4b
to which there is secured the annular flange 282 60
of an inlet or suction conduit 28 through which
the materials being pumped are drawn by the
runner 26. This runner is retained in position
on the end. of the shaft 21 by a dome-shaped nut
30 which is fitted onto the threaded extremity of 55
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the shaft and held in position by a transverse

pin 31. .

The casing 12 is provided with an annu.la.r lin-
ing 32 of hard steel or the like adapted to with-
stand the abrasive effects of the solid materials
and particles being pumped. Radially extending
liners 83 of similar hard material are mounted
to extend inwardly from the opposite edges of
the liner 32. Within the liner 33 attached to the
front head 14 is & hard metal liner 38 which en-
gages the liner 33 at its outer edge while abutting
at its inner edge against the suction mouth liner
39 mounted in the hub portion I4s of the head.
Mounted within the suction liner 39 and around
the outer hub portion 26f of the runner 26, there
is a bearing and sealing device 40 constructed ac-
cording to the pr.nciples of the present invention
and adapted to furnish a bearing for the runner
while at the same time preventing the leakage
from the chamber 27 to the suction conduit 28
through the space between the runner and the
linings 38 and 389 of any part of the materials
being pumped.

The front wall 26¢ of the runner is curved for-
wardly and terminates in the circular mouth of
the pump which registers with the suction con-
duit 28 and with the opening in the radial por-
tion 39* of the suction mouth liner, This por-
tion of the liner fits within the annular flange 14
of the hub of the front head 14 and the cylindrical
portion 39 of the liner fits within this hub and
projects beyond it to engage the liner 38 as re-
ferred to above. The flange 282 of the suction
conduit is secured by studs 41 to the flange (4°
of the hub and this connection serves also to re-

tain the liner 39 in position, since the annular’

outwardly projecting flange 38¢ of the liner en-
gages an annular shoulder 14¢ within the annu-
lar flange 14, The hub portion 26f of the runner

_Is provided on its outer side with an annular re-.

cess or chamber 26f of annular cross-section
which cooperates with the annular suction mouth
liner 39 to form an annular chamber of substan-
tially rectangular cross-section within the liner
and around the hub of the runner.

'This chamber is occupied by the bearing and
sealing device 40 which comprises three comple-
mentary rings including a bearing ring 43, a pres-
sure ring 44 and a sealing ring 48, which are
shown separated from each other in Fig. 4. The
ring 43 functions as a bearing member around
the hub of the runner and comprises a metal

" gleeve 43* having formed thereon around its outer

edge- a series of outwardly extending lugs 43%,
This sleeve 43* is provided on its inner side with
& vulcanized rubber lining 43¢ and it is provided
on its outer side with another vulcanized rubber
lining 431, These linings unite with outwardly
extending rubber portions 43¢ which form cover-
ings for the radially extending Ilugs 43 and also
for the outer edge of the cylindrical member 3%,
The inner linirig 43¢ is adapted to receive and
somewhat loosely fit the annular surface 28" of
the hub which forms one wall of the annular re-
cess formed therein. This rubber lining 43¢ of
the ring 43 is provided with a helical groove 43¢
which terminates at its inner margin in a surface
of semicircular form. This groove extends around
the hub of the runner from one edge of the ring

43 to the other and is adapted to provide a pas-.

sage by which water or the like passes to the
inner surfaces of the ring for lubricating them
during the rotation of the runner. The outer rub-
ber lining 43¢ is similarly provided with two an-
nular grooves 43¢ of rectangular cross-section

which provide a communication around the outer
portion of the ring 43 for the passage of water
or the like adjacent to the intermediate ring 44.

The intermediate ring 44 is formed entirely of
metal and comprises a cylindrical portion 44a
which fits over the outer rubber lining 434 of the
inner ring 43.
formed integrally with an annular outwardly ex-
tending flange or body portion 44 against which
the rubber coverings of the radially extending
lugs 430 of the inner ring are seated. The por-
tion 44> is located at the outer end of the cy-
lindrical portion 44 and the outer edge of the
part 440 is united integrally with an annular
flange 44¢ which extends transversely to the part
44b on the side thereof opposite the part 44s. The
flange 44c thus surrounds the lugs 43° and the
outer portion of the ring 43. The body portion
44b of the ring 44 has extending transversely
thereto and inwardly of the flange 44c a plurality
of pairs of spaced lugs 449, The lugs of each
-pair are adapted to receive between them one
of the rubber covered lugs 43¢ carried by the
member 43 so that relative rotation of the rings
43 and 44 is thus prevented. When the parts are
assembled within the annular chamber formed
by the suction mouth liner 38 and the annular
recess in the hub 26! of the runner, the inner
rubber covered edge of the member 43 contacts
with the radial face 26! of the annular recess in
the hub, as shown in Fig. 2, and the ring 44, which
is mounted around the ring 43, has the outer
edge of its flange #4¢ located in proximity to the
adjacent inner annular face 39¢ of the liner. In
order to permit the circulation of water or other
liquid under pressure around the ring 44, the out-
er annular surface of the flange 44 is provided
with & series of grooves 44, The ring 44 is
further provided with a series of apertures 44f
which are located in the body portion 44> thereof
to receive the stems of a series of pins 44¢ which
extend parallel to the axis of the runner toward
the outer ring 45, Each pin has mounted there-
on & coil spring 46 and these springs bear against
the adjacent radial face of the ring 45 so that
they tend normally to force the ring 4% toward

the annular radial surface 26! formed on the-

runner 26. - The body portion 44> of the ring 44
is further provided with a series of threaded aper-
tures 44t each of which is engaged by one of a
series of studs 41 which extend freely through
-apertures in the radial flange 39* of the suction
mouth liner and through aligning apertures
formed in the flange 28* of the intake conduit.
These studs are threaded and are engaged ad-
jacent their heads 47* by nuts 4T which may be

adjusted to secure the studs in the desired posi-.

tion. By adjusting the nuts inwardly on the studs,
"the ring 44 may be moved outwardly and thereby
cause the ring 43 to be held in sealing engage-
ment with the liner 39. The cylindrical portion
‘44* of the ring 44 is provided on its outer side
with a series .of threaded recesses 44! each of
which is éngaged by one of the studs 48 which

are adapted to cooperate with the outer ring 45

as hereinafter described, for preventing relative
‘rotation of the rings 44 and 45. The portion 44
of the ring 44 is als> provided on its outer side

The cylindrical portion #44® is-
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44) which are adapted to permit circulation be-
tween the rings of water or the like, as hereinafter
more fully described.

70

The outer ring 45 is mounted around the por-

tion 44* of the. intermediate ring 44 and com-
prises & body portion 4% of rectangular cross-
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section having a flange 45 extending upwardly
from the inner edge thereof. This flange has
o series of notches 45¢ therein and each notch
is loosely engaged by one of the studs 48 carried
by the inner ring 44, thus holding the rings
against relative rotation while at the same time
permitting movement of the ring 45 axially with
respect to the ring 44. This flange 45> of the

inner ring is also provided with a plurality of-

apertures 459 which are located in registry with
the grooves 44! so that they establish a commu-
nication between these grooves and the space
between the ring 45 and the body portion 44b of
the ring 44. The body portion 452 of the ring
45 is provided with an annular channel 45¢ of
rectangular cross-section which opens toward the
adjacent face 26! of the hub of the runner.” The
radial back wall 45f of this channel is provided
at intervals with circular apertures 45¢ which
establish a communication between the channel
and the annular space between the rings 484 and
45. The channel 45¢ is occupied by a sealing
member 45" and by a spacing member 45! which
is interposed between successive convolutions of
the member 452, The member 45" is formed of
rubber 6r of 2 composition of rubber and fabric
or the like, and a long strip of this material is
wound in spiral fashion with a strip of the spac-
ing material 45! lying in contact with it. ‘The
spacing member 45! is in the form of a trans-
versely corrugated sheet metal strip and when
this strip and the sealing member 45" are wound
together in spiral form, they provide a composite
sealing member having a plurality of layers of
the sealing -strip spaced apart by the member
45!, the corrugations of which provide passages
through which water or the like can pass from
the space between .the rings 44 and 45 to the
surfaces of the sealing strip 45t which bear upon
the surface 26! of the hub of the runner, thus

lubricating these surfaces which have relative -

movement when the runner rotates. The ends
of the strip 45 and the intermediate layers of
this strip and of the spacing member may be
secured together by rivets 49 or the like, as
shown in Fig. 3. When the parts are assembled,

the convolutions of the strip 45" bear edgewise

upon the surface 26! of the hub of the runner
and are pressed against this surface with a re-
silient pressure by the springs 46. When the parts
are assembled, the outer annular surface of the
member 45¢ is located in alignment with the
outer cylindrical surface of the flange 44¢ of the
intermediate ring and the ring 45 is similarly

rrovided with annular grooves 45! in this outer

surface for permitting the circulation of water
or the like around the ring. )

The cylindrical portion 39* of the suction
mouth liner is provided in its outer surface with
an annular groove or channel 39¢ of rectangular
cross-section and water or the like is supplied
50

connected to a suitable pump or the like which

is operated continuously by a motor during the
actuation of the pump. The pipe 50 communi-
cates with a port 144 located in the hub of the
front head {4 and the water or the like which
is thus supplied to the annular channel 39¢ flows
inwardly therefrom through a series of radial
ports 39f which communicate with the annular
space between the intermediate ring 44 and the
outer ring 45. A portion of this water then finds
its way horizontally through the spaces provided

‘by the corrugated strip 45! and then serves to

lubricate the contacting surfaces of the strip 45h

3

and the hub portion of the runner 26. Other
portions of this water which is thus supplied
under pressure flow through the openings 459 in
the flange of the outer ring and through the
grooves 44! in the inner ring to the annular space
§1 between the end of the inner ring and the
hub, from which space the water finds its way
to the annular grooves 43! in the inner rubber
ring 43¢ and lubricates the®contacting surfaces
of this rubber ring and the cylindrical portion
of the hub which has its bearing therein. Other

_ portions of this water which is supplied under

pressure flow from the annular space 51 to the
annular grooves 43¢ formed in the outer rubber

covering of the inner ring 43 and lubricate the.

contacting surfaces of this rubber layer and the
intermediate ring 44. PFrom the space between
the ring 44 and the outer ring 45, other portions
of the water supplied under pressure may move
outwardly between these rings and the inner cy-
lindrical surface 399 of the suction mouth liner
and thence flow radially outward between the
front wall 26¢ of the runner and the liner 38 to
furnish a counter-current adapted to prevent the
flow through this annular space of any part of
the materials being pumped. By this method,
all parts of the contacting or closely adjacent

5.
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portions of the runner and its bearings and of

the adjacent liners are lubricated by clean water
under pressure which flows in a direction oppo-
site to that in which the materials being pumped
might tend to flow through the spaces around the
runner by reason of the difference in pressure
between the annular pressure chamber 27 and
the intake conduit 28. Owing to the fact that
the rotation of the runner tends to increase the
pressure of the outwardly flowing fresh water
in the spaces between the runner and the liners
38 and 39, the pressure with which the water is
supplied to the pipe 50 need not be greater than
the pressure of the materials being pumped in
the annular pressure chamber 27 but the pres-
sure of the water supplied through the pipe 50
plus the pressure added by the action of cen-
trifugal force should be greater than the pres-
sure in the chamber 27 in order to prevent the
cbjectionable return flow of the materials being
pumped which contain solid particles adapted to
effect a rapid wear of the surfaces with which
they come in contact.

Although one form of the invention has been
shown and described by way of illustration, it
will be understood that it may be constructed in
various other embodiments coming thhin the
scope of the appended claims.

I claim:

1. The combination in a pump, of a rotor hav-

ing an annular sealing surface, a pressure ring:

comprising -spirally wound layers of rubber and
corrugated metal, means for supplying a liquid
under pressure to said surface, and means for

__pressing said rubber layers against said sealing

surface.

2. The combination in a pump, of a rotor hav-
ing an annular sealing surface, a pressure ring
comprising spirally wound layers of rubber and
corrugated metal, means for pressing said rubber
layers against said sealing surface, and means for
supplying water through the corrugations of said
metal to said sealing surface.

3. The combination in a pump, of a rotor hav-
ing an annular sealing surface, a sealing device
comprising an annular wmetal ring having an
open channel therein, and a strip of resilient ma-
terial arranged in spiral fashion and mounted in
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said channel with its edge engaging sald surface.

4. The combination in a pump, of a rotor hav-
ing an annular sealing surface, a sealing device
comprising an annular metal ring having an open
channel therein, a strip of resilient material
arranged in spiral fashion and mounted in sald
channel with its edge engaging sald surface, and
means for spacing adjacent convolutions of said
strip apart.

5. The combination in a pump. of a rotor hav-
ing an annular sealing surface, a sealing device
comprising an annular metal ring having an
open channel therein, a strip of resilient material
arranged in spiral fashion and mounted in sald
channel .with its edge engaging said surface,
means for spacing adjacent convolutions of said
strip apart, and means for supplying water under
pressure through the spaces between said con-
volutions through the edge of said strip which
engages said surface.

6. The combination in a pump, of a rotor hav-
ing an annular sealing surface, a sealing device
comprising an annular metal ring having an
open channel therein, a strip of resilient material
arranged in spiral fashion and mounted in said
channel with its edge engaging said surface, and
a strip of corrugated metal mounted between
adjacent convolutions of sald strip for spacing
said convolutions apart.

7. The combination in a pump, of a rotor hav-
ing a cylindrical bearing surface and an annular
sealing surface, a bearing ring having a part

‘engaging said bearing surface, a sealing ring

adapted to engage said sealing surface, an inter-

mediate ring mounted between said sealing ring -

and said bearing ring, means carried by said
intermediate ring for pressing sald sealing ring
against said sealing surface, and means for ad-
justing the position of said intermediate ring.
8. The combination in & pump, of a casing, a
rotor mounted in said casing and having an
annular recess therein forming a cylindrical
bearing surface and an annular sealing surface
located outwardly of said bearing surface, a liner
of annular cross-section mounted in sald casing

and forming with said recess'an annular cham-

ber, a bearing ring mounted in sald chamber and
having parts engaging said liner and said bearing
surface, a sealing ring mounted in said chamber
and having an annular part engaging said seal-
ing surface, and means interposed between said
rings in saild chamber for pressing said sealing

" ring against said sealing surface.

&
(31}

60

9. The combination in a pump, of a casing, a
rotor mounted in said casing and having an
annular recess therein forming a cylindrical
bearing surface and an annular sealing surface
located outwardly of said bearing surface, a liner
of annular cross-section mounted in said casing
and forming with said recess an annular cham-

2,100,679
ber, a bearing ring mounted in said chamber and "

\;lng parts engaging said liner and said bearing
surface, a sealing ring mounted in said chamber
and having an annular part engaging said seal-
ing surface, and a pressure ring mounted around
said bearing ring and having means for pressing
said sealing ring against said sealing surface.

10. The combination in a pump, of a casing, &
rotor mounted in said casing and having an an-
nular recess therein forming a cylindrical bear-
ing surface and an annular sealing surface
located outwardly of said bearing surface, a liner
of annular cross-section mounted in sald casing
and forming with said recess an annular cham-
ber, a bearing ring mounted in said chamber and
having parts engaging said liner and said bear-
ing surface, a sealing ring mounted in said cham-
ber and having an annular part engaging said
sealing surface, a pressure ring mounted around
said bearing ring and having means for pressing
said sealing ring against said sealing surface, and
means extending through said liner for adjusting
the position of said pressure ring and holding
it against rotation. .

11. The combination in a pump, of a casing, a
rotor mounted in sald casing and having- an
annular recess therein forming & cylindrical
bearing surface and an annular sealing surface
located outwardly of said bearing surface, a liner
of annular cross-section mounted in said casing
and forming with said recess an annular cham-
ber, a bearing ring mounted in said chamber and
having parts engaging said liner and said bearing
surface, a sealing ring mounted in said chamber
and having an annular part engaging said seal-
ing surface, a pressure ring mounted around said
bearing ring and having means for pressing said
sealing ring against said sealing surface, means
extending through said liner for adjusting the
position of said pressure ring and holding it
against rotation, and means for preventing rela-
tive rotation of said bearing ring and said seal-
ing ring with respect to said pressure ring.

12. The combination in a pump, of a rotor
having an annular recess providing a cylindrical
bearing surface and an annular sealing surface,
a liner forming with said recess an annular
chamber, a bearing ring mounted in said cham-
ber and having rubber covered parts engaging
said liner and said bearing surface, an inter-
mediate ring mounted around said bearing ring,
a sealing ring mounted on said intermediate ring
and having rubber parts engaging said sealing
surface, said rings being provided with openings
to permit the access of a liquid to the surfaces
which contact with said bearing surface and said

_sealing surface, and means for supplying water

under pressure through said openings to said
surfaces
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