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To all whom it may concern: . - ‘
Be it known that I, Cmaries V. Kzgg, a
citizen of the United States, residing at
Aurora, in the county of Kane and State of
Illinois, have invented certain new and use-

. ful ITmprovements in Centrifugal Pumps, of

which the following is a specification.

. This invention relates to centrifugal
pumps in general and has for its salient ob-
jects to simplify the construction of the cas-
ing-and impeller and more particularly with

reference to single impeller pumps.
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The invention also 1s an improvement in
the construction described and claimed in
my earlier Patent No. 1,129,088, granted
February 16, 1915, .

In the accompanying three sheets of draw-
ings, I have illustrated certain preferred
constructions which embody the invention,
similar reference characters indicating the
same parts throughout the several figures of
the drawings. '

The invention will be hereinafter more
fully and clearly described, and particularly
pointed out in the appended claims.

In the drawings:

Figure 1, is a longitudinal section of a
centrifugal pump; ’

Fig. 2, is a composite view, the right hand
half of which represents a partial section on
the line a—a of Fig. 1, and the left hand
half of the figure representing a partial sec-
tion on the line 4—5 of Fig. 1;

Fig. 3, is a side elevation of one part of -
the impeller shown in Fig. 1; ’

Fig. 4, is-a section on the line IV—IV of
Fig. 8; ’

Fig. 5, is a side elevation of the other

part
of the impeller shown in Fig. 1; '

Fig. 6, is a section on the line VI—VI of *

Fi%: 53 : k
ig. 7, is a_view similar to Fig. 6, but
showing a modification; : '
Fig. 8, is a view similar to Fig. 4, but
showing the modification which accompanies
that shown in Fig. 7; and
.~ Fig. 9, is a longitudinal section through
a double-suction impeller, ' :
Referring to the drawings, 10 is a casing
provided with an annular discharge chamber
11, preferably in the form of a volute, the
outlet from which is at 12. On one side of
the chamber 11 is a suction chamber which
is also preferably in the form of a volute
with the intake at 14, The casing 10 is

“leakage along the surface of sleeve 28.

supported by legs 15, 16 and 17, which are
suitably braced by the webs 18 and 19.
Above the leg 17 is a bearing 20, of any
suitable construction, but preferably of the
ring-oiling type illustrated. On the op-
posite side of the chamber 11, from the
chamber 13, the casing has a removable
cover or side plate 21 which is bolted to the
casing proper, and a tight joint formed
therebetween by means of packing 22. The
plate 21 has a bracket 23 which carries a
bearing 24, similar to the bearing 20.

A shaft 25 is mounted in the bearings 20,
24, and the end 26 thereof may be extended
and provided with any suitable form of
driving means. The impeller indicated gen-
erally by the numeral 27 is keyed on shaft 25
and secured against axial movement as a
whole, by the sleeves 28 and 29, which abut
the ends of the impeller hub and are re-
spectively secured to the shaft by the
threaded connections 30 and 81. A stuffing-
box 32 of the usual construction is arranged
in the wall 33 of the chamber and preventi
similar stuffing-box 34 is arranged in the
plate 21 and prevents leakage along the sur-
face of sleeve 29.

Referring to Figs. 3 to 6, it will be seen
that the impeller 27 consists of two parts,
each of which is an integral structure and
when assembled form an impeller having a
single suction or intake which is shown at
35 in Figs. 5 and 6. The part shown in
Figs. 3 and 4 comprises a hub 36 and a side

plate 37, blades 38 being arranged on the

latter. This part also has a flange or collar
39, surrounding the hub 36, and the outer
surface of which is stepped to provide
shoulders 40 and 41 and the cylindrical sur-
faces 42 and 43. The part shown in Figs. 5
and 6 consists of a hub 44 and side plate 45
which are connected by the blades 46 which
constitute the first of the two stages of the
impeller and are commonly known as “ pick-
up” blades. The central portion of the
plate 45 has a stepped exterior to provide
shoulders 47 and 48 and the cylindrical sur-
faces 49 and 50. From Fig. 1, it will be
seen that when the parts of the impeller are
assembled the plate 45 abuts the centrifugal
or booster blades 38, the latter forming the
second stage of the impeller. It should also
be observed that a considerable part of the
impeller is arranged in the discharge cham-
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ber 11 and the discharge pressure acting on
the exterior of the side plates of the im-

~ peller produces a clamping effect that over-

balances the internal pressure and holds the
parts of the impeller together.
The casing 10 has an annular recess 51 for

" the wearing ring 52, a ground joint being
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- the surface opposed thereto. _
foundation of the impeller and of the ring
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maintained between the ring and casing on

‘the surface 53 and the ring being seated by

the discharge pressure acting on its inner
surfaces. The interior of the ring 52 is
stepped to correspond to the stepped ar-
rangement of the surfaces 47, 48, 49 and 50
of the impeller. The tonstruction, however,

is such that the surface 47 will contact with

the opposing surface of the ring 52 and pre-
vent the surface 48 from contacting with
This stepped

52- provides a tortuous passage through
which small quantities of water may flow
from the discharge chamber 11 to the suc-
tion chamber 13, this water forming a fluid
packing which reduces wear to a minimum
and cushions endwise movements of the im-
péller. On the other side of the impeller a
similar ring 54 is provided, this ring seating
In a recess 55 in the plate 21 and having
a stepped interior to correspond to the
stepped arrangement of the surfaces 40,
41, 42 and 43 of the impeller. As in the
case of the ring 52, the inner surface 40

‘will contact with. the opposing surface of

the ring 54 and prevent the surface 41 from
contacting with the surface of the ring op-
posed thereto. These rings 52 and 54 are

given a radial clearance in casing 10 and -

plate 21 to permit. self-centering with the
impeller 27 as the shaft 25 sinks in conse-
quence of wear in the bearings 20 and 24,
whereby leakage backward from discharge
suction chambers is reduced. - v
When the pump is in operation the water

.is drawn from chamber 13 and discharced

into chamber 11, as is well known. The
pressure in chamber 11 forces water through

the tortuous passages on the interior of
the rings 52-and 54. The collars 56 and
57 are set for bearing contact by means

of set screws or otherwise to permit the sur-
faces 40 and 47 of the impeller to contact
simultaneously with the opposing surfaces
on the wearing rings to reduce wear and
then any unbalanced axial pressure on the
impeller will move the latter and the shaft

25, Assuming this movement to.be toward

the right in Fig. 1, then the surface 40 will
contact with the opposing surface on the
ring 54 and close the passage along the in-
terior of the latter. At the same time the
passage along the interior of the ring 52 is
enlarged and a larger flow of water per-
mitted, this resulting in a reduction of the
pressure on the surfaces 47 and 48 and an
increase of the pressure on the surface 41,

1,387,859

thereby equalizing the end pressures on the
impeller. If the excess of pressure is to-
ward the left the operations will be reversed.

In order to substantially balance the pres-
sures on the impeller, a leakage chamber 58

is provided in the plate 21 and communica-

tion with the suction chamber 13 established
by means of a pipe 59; or by a cored pas-
sage around the discharge chamber 11. The
central portions of both sides of the impeller
are thus subjected to the suction pressure.

Referring to Fig. 7, it will be observed

that the construction - differs from that
shown in Fig. 6, in that the blades 382 of
the second stage are on the plate 452 in-
stead of being on the plate 87 of the other
part of the impeller. Thus both sets of
blades are on the same part. The other part
of the impeller, in this form, is illustrated
in Fig. 8, and is similar to the construction
shown in Fig. 4, except for the omission of
the blades 38. o v ,
Referring to Fig. 9, the construction
shown represents a double suction two-part
impeller, the parts 60 and 61 being substan-
tially alike except for a reverse arrange-
ment of ‘the blades. It will be noted that
the parts 60 and 61 are generally similar to
the part shown in Fig. 7. Each of the parts

60 and 61, has a set of first-stage or “pick-

up” blades 62, and codperating second-stage
or “booster” blades 68. This impeller may
be used in a casinig similar to that illus-

trated in my éarlier patent hereinabove re-

ferred to.

What I claim is: : .

1. A two-part two-stage impeller, for
centrifugal pumps in which éach part is an
integral structure and comprises a hub and
a side plate, and each of the parts has one
of the two sets of -blades which constitute
the two stages. :

2. A two-stage impeller for cel.lt,rifu‘gal’

pumps composed of a plurality of parts, the
first stage or pick-up blades being integral

- with one of the parts and the second stage

or booster blades being integral with the
other part. . ST

8. A two-part two-stage impeller for
centrifugal pumps, in which each part is'an

integral structure and comprises a hub and

a side plate, a set of blades for the first
stage between the hub and the side plate of
one part, and the side plates having between
them codperating blades constituting the
second stage. :

4. A two-part two-stage. impeller,  for
centrifugal pumps in which each part is an
integral structure and comprises a hub and
a side piate and carries a set of blades, said
sets constructed and arranged to codperate
with each other, whereby one set of blades
picks up the liquid to be pumped and de-
livers it to the other set, the resulting action
being that of a two-stage pump.
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5. A two-part two-stage impeller for
centrifugal pumps in which each part is an
integral structure and comprises a hub and
a side plate; a set of blades of the helical
type for the first stage between the hub and
the side plate of one part, and the side
plates having between them codperating
blades of the centrifugal type, constituting
the second stage.

6. In a centrifugal pump, the. combina-

tion of a casing having suction and dis-
charge connections, a rotary shaft, a two
part two-stage impeller thereon, stuffing
"boxes in said casing, and sleeves on said
shaft projecting in said stuffing boxes and
having right hand and left hand threads so
disposed with regard to direction of rota-
‘tion of the impeller as to press together the
parts of said impeller and to maintain con-
tact in a required position by friction of ro-
tation in said stuffing boxes.

7. In a centrifugal pump, the combina-
tion of a casing having suction and dis-
charge chambers, a rotary shaft supported
in sald casing, a two-part impeller carried
by said shaft' and rotatively mounted in
said casing, the rim of said impeller pro-
jecting into said discharge chamber, where-
by the fluid pressure of discharge is utilized
to force and hold the parts of said impeller
firmly together during the operation of the

pump. - ,

g

8. In a centrifugal pump, the combina-
tion of a casing having suction and dis-
charge chambers, a rotary shaft supported
centrally in said casing, a two part impeller
divided in a plane normal to said shaft and
mounted thereon, mechanical means for
holding said impeller parts in contact axi-
ally, and the rim of said two part impeller
projecting into said discharge chamber,
whereby the fluid pressure of discharge is
utilized in codperation with said mechani-
cal means for holding said parts of the im-
peller firmly together. :

9. In a centrifugal pump, the combina-
tion of a casing having suction and dis-
charge connections, bearings in said casing,
a rotary shaft supported in said bearings
and ‘having adjustable collars adjacent to
said bearings, an impeller mounted on the
shaft and having lateral contact surfaces
for securing an axial pressure balance,
wearing rings seated in said casing and
having contact surfaces corresponding to
said contact surfaces in said impeller, and
means for adjusting and locating said col-
lars for contact with said bearings at in-
stant of contact between  the surfaces of
said wearing rings and impeller for reduc-
ing the wear of said rings and impeller.
In testimony whereof I affix my signa-

ture.
CHARLES V. KERR.



