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ViClaims.
1 |

This application is a division of an application
Serial No. 634,931, filed Deceniber 14, 1945, by the
same inventor for Agitator, and relates in partic-
ular to submerged bearings for-vertical shafts.

The principal object of 'this ‘invention con-
cerns the provision of ‘a submerged bearing of
improved type for location of the lower-end-of a
vertical rotating shaft in a tank, in which the-op=
ergtive bearing surfaces are protected from the
entrance of liguids by the diving bell principle,
bbth in operative position-and during lifting and
lowering of' the shaft ‘and bearing s‘bructure
threugh the'body of Tiquid iy the 'tank.

-Another-object is the combination-of the'bear-
ing structure mentioned ‘above with g, -device for
maintaining -a gaseous atmosphere in ‘the Hell
andrblowing setfled solids-away from thevicidity
of‘the bell in operation.

"The above mentioned and still further objects
gnd advantages may be secured -and-carried’into
practical effect as described below with-reference
to ‘the accompanying drawing in which:

Fig. Vs g vertical sectional view-of an agitator
having ‘a ‘bearing according to “the :present in-
verntion;

Fig.‘2°is-an enlarged verfical sectional-view of
the submerged shaft end-and ‘bearing structure
shown in"Wig. ‘1;

PFig. 3'is a cross sectional’ v1ew taken ‘on ‘the
line TII—IIT of Fig. 2;:and

CPig. 4 is:g top: elavat’ion ‘of the bearing receiv-
ing base shown'‘in Fig, 2 with" bearmg dtructure
reémoved.

In g preferred embodiment of the 'inverition
Mustrated in the-drawing, a ‘barik 'F:for contdin-
ing-a hody-of Huid mikture tobe agitated, hasa
frame 2 ‘extending ‘across the top; on which is
mounted an agitator drive:mechanism '3 for sup-
porting.and rotating an impéller:shaft 4§ extend-
ing ivertically -downward ‘into ‘and substantially
to. thebottom of tank if. The-shaft supporting
assembly - 2-—8 :and shaft 4 'is:arranged so-as to
be removable upwardly from -and replaceable
downwardly torthe operative posifion illustrated.

Secured to shaft 4 intermediate its length;-and
within thie tank when: the-shaft 4 isin-operative
wosition, is'a fiuid impellier, which 'ir: 'the present
embodimerit is'a propéler '§. "Propeéller 6 iis ar-
ranged to.:propel fuid mixture -generaily -down-
wardly ‘in the wicinity theredf, -dlohg .shaft -4,
when the shaft isrétated in- operatmg dlrectmn
onuits:axis.

‘Asishown, and zecording ito the presertiinven-
tior, the.propeller & .is:keyed:in:axiallyislidiable
driven réiation to-shaft 4. (A -ecnvertiongdl key-
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way is'shown at'7 for reception of a-conventiongl
key “tnot shown) suitably -engaging ‘the Inib '8
of propélier$-in-known, suitable, manner to pre-
vent rélative rotation of the propeller -and shaft
in operation. Propeller ‘locating spacer :Sleeves’
§ gre -provided to fit -slidably ‘on ‘the propell“er
mounting portion of the shaft4. A-shotlder 1
forms an abutment limiting the-axidl movement
in‘one direction-of the sleeves-9,-and hub ¥, which
are arranged in selected: order-on ‘the shaft 4 in
series -abutting reldtion to -shoulder {f. "It -will
be clear that it ‘the hub8-abuts #t-with-all sleeves
8 betwesn it and the lower shaft end, ‘the pro-
peller 8 will occupy an uppermost position shown
by broken-lines in Fig.1; and if all spacer sleeves
g are-placed-above thehub 8 ‘the propeller 6 wilt
occupy -a ‘lowermost -position Shown by “broken
lines‘in Fig. ‘1, as compared with the -position of
the propeller-¢-as indicated-in full lines in"Fig. L.
The sleeves '8 and hub - 8, -assembled in-seélected
order-on the shaft 4, are ¢lamped in positionibe~
tween ‘shoulder 11 -and clamp plate 12 as shown
in Fig. 1. Plate 't2 is secured, as by cap screws
{3, to ‘thie lowermost end of shaft &, and projects
beyond:-the shaft periphery sufficiently to-engage
the :steeves 8 -or "hub 8 in ‘clamping ‘relation,
éither-directly (not-showny, or indirectly through
an additiondl -end spacer, which, “in the -draw-
ing, is“shownas a flanged coupling -member 4
adapted for attachment -of -a 'bearing housing’
member '§6, ‘described ‘hereinbelow.

‘Bearing housing 16 is‘externally-provided with
generally radially extending blades '#1° forming
an guxiliary impeller -for-centrifugally impelling
flvig radidlly outwardly near the bottom of tank
£, thusrcooperating with axigl-propeller 6 to cause
a “flow of fluid down along the shaft and ot
wardly over the-tark bottom. Adjustrient ofthe
propeller ‘§- axidlly irélative to the guxiliary im-~
péller {7 will provide for optimum -effectiveness
on:various fluid mixtures according to ‘their flow
characteristics.

In order ‘to’ provide & steady ‘bearing for posi-
tively locatingithe submerged end of -shaft ‘4in
operative ;position- against displacement by later-
glly =scting Torces, a ‘bearing -surface, ‘such -as
eylindsical ‘stub :shaft ‘18, 'is provided -within ‘the
housing 16. Housing (6 is arranged to form-a
fluid tight' bell housing adapteditoretain-a gaseous
fluid stmosphere under pressure, which-will pre-
vent-gecess of o 'liquid mixture in~tank 't ‘to the:
bearing ‘surface-of 18§ so'long as‘the housing 6
is "fiuid“tight down to-a level substantially “below
gny part df the-bearing-surface of ’1§.

Tn-radialibeating engagement-with the: Joeau:c‘mg'



surface of {8 is a relatively rotatable bearing
member or housing 18 which may be provided, as
shown, with a self-lubricating liner 21 forming
an actual bearing surface. Bearing member 19
is preferably closed at the bottom to make it cup
shaped, but need not be so closed provided it has
no opening extending below the fluid tight por-
tion of the bell housing {6. As shown, bushing
19 is formed with a frusto-conical external sur-~
face 22 which forms a pilot bearing, or lateral
thrust transmitting and centering surface
adapted to engage a complementary surface 23
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on a pilot bearing base 24, in the tank hofttom.

Further, the bushing {9 may have a lateral ex-
tension or extensions 2% cogperating with a re-

15

taining ring or lifter plate™27, which is secured

to the housing (6 affer assembly of bushing 9
on stub shaft 18, to limit axially outward motion
of bushing {8 relative to housing 18.

Pilot bearing base 24 may be formed as shown,
as an annulus 28 supported by an open cage 29
secured to the tank bottom in any suitable man-
ner. . However, any suitable device for freely re-
ceiving bushing 18 in lateral thrust transmitting
relation may be substituted for base 24.

. In order to provide for establishing, maintain-
ing or renewing a gaseous atmosphere under pres-
sure within the bell housing 16, and for admis-
sion of excess air, a pipe 21 is provided with nozzle
tip outlet 32 vertically below the opening of hell
housing 16 when in operative position. Pipe 31
is connected with a suitable source of gaseous
fluid under pressure (not shown).
~ In operation of the agitator described above, a
fluid mixture, such as g liguid with fine solids
suspended therein, is placed in the tank {. Rota-
tion of shaft 4 causes propeller 8, properly set to
best level for the particular material being treated,
to propel liguids or liquid suspensions downward
along shaft 4. Impeller blades 17 cause liquid
surrounding housing 16 to be impelled radially
outward over the bottom of tank i. 'These ac-
tions cooperate to create an optimum agitation of
fluids in the tank. Supply of air through pipe
31 and nozzle 32 maintains a gaseous atmosphere
under pressure in housing 16 which, by the div-
ing bell principle, prevents the entrance of any
liquid ‘into bell 16 above a level determined by
the fluid pressure within bell {6. The liquid level
in bell housing § is maintained sufficiently low
to prevent intrusion of liquid into the relatively
rotating interengaging bearing surfaces of ele-
ments {8 and 9.

. Occasionally, for example, as a result of stop-
page of the impeller, solids may collect in the
vicinity of the opening of bell 16 and around the
blades 7T which weuld, if not removed, tend to
impede rotation of the impeller and tend to- in-
trude into the housiug 16. To prevent this, and to
effectively maintain the atmosphere in bell 16, ex-
cess- air may be intermittently or continuously
forced through pipe 3! and nozzle 32. Excess air
so-supplied will escape around the mouth of the
bell 16 and force any settling solids away from
the vicinity of the housing, bearing and impeller
structure, thus increasing the effectiveness of the
device in maintaining or obtaining a, homogeneous
mixture in the tank.

When it is necessary to lift shaft 4 with its im-
pellers, for any reason such as repairs, it will be
seen that lifter plate 27 will engage projections
26 and lift bushing 19 with the housing i5. This
provides for lifting of the whole operative bear-
ing structure with the shaft. Reinsertion of the
agitating mechanism in a full tank will be facili-
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4
tated by provision of the self-centering pilot sur-
faces 22 and 23. Since surface 23 is supported
by a cage, no fluid can be trapped when surface
22 is engaging surface 23. Accordingly, the shaft
4 may be freely lifted and lowered from and to
operative position without danger of fouling of
the bearing by the liquid mixture in the tank.

While a specific embodiment of the invention

- has been illustrated and deseribed, it will be un-

derstood that the invention is intended to include
such modifications and equivalents as may be
within the scope of the appended claims.

It is claimed and desired to secure by Letters
Patent: -

1. In a submersible bearing for a shaft adapted
to have one end lifted and lowered from and to
an operative position below the level of a body
of liquid, a bell housing on the submersible end

-of said shaft adapted to be lifted and lowered with

said shaft, bearing means within said housing
rotatably engaging.said shaft, means limiting ax-
ial freedem of motion of said bearing means rela-
tive to said hell housing during lifting of said
shaft -and housing, and means on said bearing
means adapted tc engage a submerged surface in
lateral thrust transmitting relation when said
shaft and bearing means are in operative posi-
tion.

2. A bearing . according to claim 1 in which
means are provided to supply a gaseous fluid un-
der pressure.to the interior of said bell housing
while submerged in operative position.

3. A diving bell type bearing for operation sub-
merged in a body of liquid comprising an element
rotating on a substantially vertical axis to be sup-
ported against lateral displacement relative to
said axis, bearing means rotatably engaging said
element in coaxial relation, means limiting axial
movement of said bearing means relative to said
element during lifting of said element, a bell
housing surrounding said element and said bear-
ing means in upwardly fluid tight relation, the
opening of said hell housing being everywhere
below any opening in said bearing member, and

» said bearing member being provided with means

for engaging a submerged surface in lateral thrust
transmitting relation and upwardly removable
from said surface solely by relative movement
of said means and said submerged surface.

4. A bell protected bearing for insertion and
removal info lateral thrust transmitting relation
with a liquid submerged surface, comprising a
downwardly open upwardly fiuid tight bell hous-
ing, a bearing surface within said housing, a bear-
ing element engaging said bearing surface in rela.
tively rotatable bearing engagement within said
bell, a lateral thrust transmitting surface on said
bearing element adapted to eungage in lateral
thrust transmitting relation with said submerged
surface upon being lowered intc engagement
therewith, and means limiting axial freedom of
motion of said bearing element relative to said
bell housing during disengagement of said lateral
thrust transmitting surface from said submerged
surface. )

8. In a bearing unit for locating a rotary shaft
relative to another member, a journal surface
on said shaft, a protective bell element on said
shaft coaxially surrounding said journal surface
in radially spaced relation, a bearing sleeve mem-
ber rotatably engaging said journal surface with-
in said bell element and having an external lateral
thrust transmitting surface radially spaced from
the internal surface of said bell element, and

. sleeve refaining means including relatively rotat-
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able portions carried by said sleeve and shaft, said
portions being operatively engageable to prevent
removal of said sleeve from said journal and bell
by axial movement of said sleeve relative to said
shaft and bell,

6. In a submersible steady bearing for a rotary
element, a cylindrical bearing surface on said ele-
ment coaxial with the axis of rotation of said ele-
ment, a bell housing on said element surround~
ing said bearing surface, a bearing sleeve en-
gaging said bearing surface in rotatable relation
within said housing, said bearing sleeve having
a lateral thrust transmitting surface adapted to
engage a suitably formed steady rest in lateral
thrust transmitting relation, and retaining means
carried by said sleeve and element, said retaining
means being operatively engageable to.prevent re-
moval of said sleeve from said bell by relative ax-
ial movement.

7. In a steady bearing for a rotary element hav-
ing a vertical axis of rotation, a steady rest hav~
ing 3 bearing receiving socket, said element having
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a downwardly open bell housing, a eylindrical
bearing surface on said element within said bell
housing, a bearing sleeve engaging said bearing
surface in rotatable relation within said hous-
ing, sleeve retaining means ecarried by said sleeve
and element axially engageable to prevent re-
moval of said sleeve from said bell housing, said
sleeve having a lateral thrust transmitting sur-
face engageable in said socket by relative axial
movement in lateral thrust transmitting ele-
ment centering relation.
ALEXANDER J. ROUBAL.
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