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"

UNITED STATES

1,891,267

PATENT OFFICE

VICTOR J. MILKOWSKI, OF BALDWINSVILLE, NEW YORK

CENTRIFUGAL PUMP

Application filed February 14, 1931. Serial No. 515,796.

This invention relates to a centrifugal
pump, and more particularly to a slurry
pump provided with replaceable lining
plates, and having a drive shaft journaled in
a pair of rigidly aligned bearings which ef-
fectively eliminate side thrust of said drive
shaft against the walls of the stuffing box
where said shaft passes into the pump casing.

The object of the invention is to eliminate

10 Unnecessary expense in the replacement of Iin-
ing plates; to simplify the means whereby the
replaceable stuffing box sleeve is restrained
against rotation; to enable the main bearings
to be dismounted casily and without injury;

15 and to so machine the base casting as to en-
sure the accurate coaxial alignment of the
principal working parts. Numerous other
minor objects of the invention and practical
solutions thereof are disclosed in detail in the

20 herein patent specification.

This patent application is a companion to
pending application, Serial No. 428,593, filed
February 15, 1930 by the same inventor and
similarly titled.

In the accompanying drawing: _

Fig. 1 is a vertical longitudinal section
through the centrifugal pump and its pair of
anti-friction bearihgs mounted on a common
base plate. ,

Fig. 2 is an enlarged, vertical, transverse
section through one of said anti-friction bear-
ings and taken on line 2—2, Fig. 1.

Fig. 8 is an enlarged, vertical, transverse
section through the stuffing box of the pump
35 and taken on line 3—3, Fig. 1.

In the following description, similar char-
acters of reference indicate like parts in the
several figures of the drawing.

My invention may be embodied in various

40 forms and in centrifugal pumps of various
constructions, and the present application is

25

30

therefore to be regarded merely as one or-.

ganization which satisfactorily carries out
the invention in practice. As here shown

45 the same is constructed as follows:
Extending vertically upward from, and
formed preferably integrally with, a base
plate 10 is a pair of-bearing supports 11 and
111 in which is journaled a main or drive
50 shaft 12 which is adapted to be rotated by

any suitable source of power such as an elec-
tric. motor or the like.  The outboard end of
said drive shaft 12 extends through a stuff-
ing box 18 and into a spiral centrifugal pump
casing 14. The extreme end of said drive 5
shaft 12 which extends into said pump cas-
ing 14 is secured to the usual form of cen-
trifugal impeller 15, the latter bearing
against a shoulder 16 formed on said drive
shaft and secured thereto by a longitudinal
“square” key 17 and clamping nut 18. When
this impeller 15 is rotated, it operates in the
usual ‘and well known manner to draw in
slurry or other semi-liquid material through
the coaxial inlet duct 20 and to discharge
the same through the usual tangential dis-
charge duct 21.

The pump casing 14 is suitably bored out
at 22 so as to be accurately located coaxially
upon the periphery of the annular machined
surface 23 of a fixed, vertical, rear casing
wall 24, which is preferably formed inte-
grally upon the base plate 10 and is suitably
braced thereto by flying abutments 25 or
otherwise. Said pump casing 14 is secured
to said rear casing wall 24 by means of
clamping bolts 26 and is adapted to be re-
leased therefrom (when being dismounted)
by push screws 27. The interior, exposed
face of said rear casing wall 24 is protected
by a replaceable casing-wall lining plate 28,
which is clamped to said rear casing wall by
means of stud bolts 30.

Detachably secured by clamping bolts 31
to the front face of the pump casing 14 is
a front casing wall 82, which is adapted to
be released therefrom (when being dismount-
ed) by push screws 83. This front casing
wall 32 is accurately turned or annularly ma-
chined at 84 so as to be in exact axial align-
ment with the main puinp casing 14. The
central, interior face of said front casing
wall is provided with a suitable annular seat
which snugly receives an inner lining plate
25 o that the latter is maintained accurately 5
coaxial with the front casing wall 32 and
hence also with the main pump casing 14 and
with the fixed casing rear wall 24. Said
inwer lining plate 85 is axially held in posi-
tion by an outer lining plate 36, the latter
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being clamped to the front casing wall 32
by stud bolts 37 and its inner portion fitting
into a suitable rabbet 88 formed on the pe-
ripheral, inner end of said inner lining plate.
This rabbet enables said outer lining plate 36
to bear coaxially forward against said inner
lining plate 35 and to thereby hold the lat-
ter securely in position. . -

Formed in the front casing cover 32 at the
rear end of the inlet duct 20 is a coaxial rab-
bet 40 which receives the peripheral edge of
an annular filler piece or throat ring 41, the
bore of the same being coaxial with and ex-
tending flush inwardly from the bore of said
inlet duct 20 and being suitably curved to
deflect the incoming slurry toward the blades
of the impeller 15. By reason of this rabbet
40 said throat ring is maintdined in accurate
coaxial alinement with respect to said outer
casing cover 82. Said throat ring is longitu-

~dinally clamped to said outer casing cover

32 in the manner hereinafter to be described.

Disposed snugly between the rear periph-
eral surface of said throat ring 41 and the
bore of aforesaid inner lining plate 35 is a
sealing ring 44. This sealing ring is adapted
to be longitudinally and adjustably moved
rearwardly against the outer transverse face
of the annular hub flange 45 of the impeller
15 so as to form a liquid-tight joint between
said throat ring 41 and said impeller 15, the
joint as hereinbefore mentioned between said
sealing ring 44 and said throat ring 41 being
a close fitting joint and not being required
to be a running fit. The longitudinally ad-
justable position of said throat ring 41 is
effected by means of a number of push screws
46 which are threaded through the throat
ring: 41 and bear against the outer face of
said sealing ring and are locked in adjusted
position by suitable lock nuts 47. Said seal-
ing ring is adapted to be longitudinally
pressed firmly rearwardly against said push
screws 46 by means of draw stud bolts 48.
By thus bearing longitudinally forwardly
against said push screws 46, the throat ring
41 in which said push screws are threaded is
likewise forced firmly: forward against the
transyerse rear face of the outer casing wall
32 adjacent the rabbet 40.

It is desirable that there be a certain
amount of clearance between the periphery
of the throat ring 41 and the bore of the
hub flange 45 of the impeller 15, and also
between the periphery of said hub flange 45

T

- and the bore of the inner lining plate 35. By

60

65

reason of the fact that there are such clear-
ance spaces and the fact also that pumps of
this type are used to pump liquids containing
much gritty material, it naturally follows
that considerable wear at these points is con-
tinually occurring so long as the pump is in
operation. To remedy this, the present in-
vention is so constituted that such wear sur-
faces are formed on relatively small parts

1,891,267

which may be readily replaced separately

from the other parts of the pump which do
not require such frequent replacement. For
instance, the inner lining plate 35 is subjected

to considerably more wear than the outer 70

lining plate 86. Heretofore, both of these
plates were made in one integral piece, the
whole of which required replacement when
only its hub portion became excessively worn.

In the present invention the inner lining ring * 75

35 may be replaced, when excessively worn
down, without necessitating the concomitant
replacement of thé outer lining plate 36.
This arrangement considerably reduces the
maintenance cost of such a pump. 80
The fixed rear casing wall 24 is provided
with the hub 50 which contains the stuffing
box 13 and adjustable stuffing box gland 51.
It is assumed that no very marked lateral

pressure is to be carried by said stuffing box 85

from the shaft 12 inasmuch as said drive shaft
is rigidly held in alinement by suitable anti-

friction bearings about to be described. Nev-

ertheless, said stuffing box does cause consid-

erable friction and wear, particularly in view %0

of the gritty material which such a slurry
pump very frequently has to handle, and
therefore a replaceable wear sleeve 52 is em-
ployed which encircles said drive shaft inte-

riorly of said stuffing box 18 and bears 9.

against a suitable shoulder 53 formed on said .-
drive shaft. Said wear sleeve is prevented
from turning with respect to said drive shaft
by means of the aforedescribed key 17 which

extends rearwardly beyond the rear edge of . 100

the impeller 15 and enters a suitable key slot
cut in the front end of the bore of said wear
sleeve. By this construction only the one
key 17 is required to restrain both said im-

peller 15 and said wear sleeve 52 against rota- 108

tion on said drive shaft, thereby constituting
a simple and yet highly efficient arrangement

_of these parts.

The bearing supports 11 and 111 are suit-

ably bored out to receive bearing collars 55 110
and 551. The front bearing collar 55 is co-

axially machined to receive the peripheral
Tace of & pair of outer, anti-friction ball races
56 of the usual and well known combined ra-

dial and thrust, ball bearing type. The in- 118

ner bearing race 57 is provided with a tapered
bore 58 ‘which slopes rearwardly and out-
wardly. Interposed between said inner
bearing race 57 and the periphery of the drive

shaft 12 is a split bearing sleeve 60 whose cen- 120

tral peripheral portion is tapered to engage
with the tapered bore of said inner bearing
race 57. Said bearing sleeve 60 is provided
with a plurality of longitudinal cuts or splits

61. 'The inner bearing race 57 is forced rear- 125

wardly upon the tapered periphery of said
bearing sleeve 60 by means of a jam nut 62
which is threaded onto the front end of said
bearing sleeve 60 and which not only forcibly

clamps said inner bearing race to said bearing 130
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sleeve but also clamps said bearing sleeve rig-
idly to the drive shaft 12, the latter being

" effected by the splits 61 which enable said
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sleeve to be contracted until a firm engage-
ment is obtained. Such a split construction
permits of generous working—dimensional
tolerances in the manufacture of the parts af-
fected and at the same time ensures that the
inner bearing race 57 will be exactly concen-
tric with the drive shaft 12.

Threaded . onto the rear end of the split

‘bearing sleeve 60 is a retraction nut 63 which

is adapted to force the inner bearing race 57
forwardly from the split bearing sleeve 60
whenever the bearing is to be dismounted.
To be able to accomplish this result the jam
nut 62 is of course first slackened off. Such
a construction has been found to be very val-
uable in actual practice, as the inner bearing
race 57 tends to become “frozen” to its com-
panion tapered bearing sleeve 60, and Te-
quires a very high force to effect its removal.
In the present invention this bearing may be
readily disassembled without danger of
cracking or marring the inner bearing races
by reason of the fact that the tremendous
force, which is sometimes required, 1s applied
gradually and uniformly over the entire rear
end surface of said inner bearing race. When
the bearing is again to be assembled, the re-
traction screw 63 is first backed up and then
the jam nut 62 tightened until the inner
bearing race 57 is securely clamped: to the
drive shaft 12.. - _

The same procedure is adopted if a plain
(instead of ball or other “rolling”) bearing is
employed but the arrangement is of particu-
lar value where such “rolling” bearings are
desired. '

" Tt will be noticed that the bearing stand-
ards 11 and 111 are formed integrally with
the fixed, rear casing cover 24 inasmuch as
both of said bearing standards and said rear
cover are formed integrally upon the base

plate 10. It is very desirable that these vari--

ous parts be machined as exactly in correct
axial alignment as possible. This is accom-
plished in the manufacture of the present in-
vention by finish-machining said bearing
supports 11 and 111 with bearing caps 65 and

/651 in place) and the rear casing cover 24 in

one set up—a multiple-cutter boring bar
being the major tool used in this operation.
By this method exact alignment is assured,
as well as quietness and long life of operation,
when the pump is put into service.

I claim: :

1. A centrifugal pump comprising a casing
having an inlet duct; an impeller rotatably
arranged within said casing; a throat ring
coaxially disposed within said casing at the
inner end of said inlet duct; an inner lining

_ plate disposed within $aid casing and engag:-

85

ing the periphery of said throat ring; and
an outer lining plate having an outer diam-
4 ¥ . .

“

eter approximately that of the impeller dis-
posed within said casing and engaging the
periphery of sdid inner lining plate.

2. A centrifugal pump comprising a cas-
ing; an impeller arranged within said casing
and having a hub flange; an inner lining plate
disnosed within said casing and receiving
within its bore the peripheral surface of said
impeller hub flange; and an outer lining
plate having an outer diameter approxi-
mately that of the impeller disposed within
said casing and engaging the periphery of
said inner lining plate.

3. A centrifugal pump comprising & casing
baving an inlet duct; an impeller rotatably
arranged within said casing and having a
hub flange; a throat ring arranged within
the bore of said impeller hub flange; an
inner lining plate having its bore receiving
the periphery of said throat ring; and an
outer lining plate having an outer diameter
approximately that of the impeller having
its bore receiving the periphery of said inner
lining plate. »

4. A centrifugal pump comprising an an-
nular casing having a coaxial inlet duct; an

impeller rotatably arranged in said casing

and having an annular, coaxial, hub flange;
a throat ring secured to and coaxially cen-
tered by said casing and having its rear end
disposed within the bore of said impeller hub
flange; an inner lining plate coaxially ar-
ranged within said casing; a sealing ring
snugly disposed between said inner lining
plate and said throat ring and adjustably
moved toward and from the hub flange of
said impeller; and an outer lining. plate re-
taining said inner lining plate coaxially in
position-and having its bore receiving the
periphery of said lining plate.

In testimony whereof I hereby affix my

signature.
VICTOR J. MILKOWSKIL
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