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To all whom 1t may concern:

Be it known that I, Auserr (. Pavurs-
MEIER, a citizen of the United States, resid-
ing in the city and county of Alameda and
State of California, have invented new and
useful Improvements in End - Thrust
Counterbalances for Centrifupal Pumps, of
which the following is a specification.

This invention relates to pumps and per-
tains especially to high-pressure turbine
pumps.

The object of this invention is to provide
a simple, compact, efficient and practical
means for automatically counterbalancing
the end thrust of the runner or impeller in
turbine pumps so as to tend to constantly
maintain the impeller in a central position

- between the walls of the pump; and also to
provide an automatic balancing structure
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for centrifugal pumps designed especially
to prevent the creation of skin friction be-
tween the impeller and the pump case and
thus economize in the amount of power re-
quired to drive the pump and thus relieve
the parts from wear to the greatest extent;
and particularly to provide a pump adapted
to automatically adjust the runner during
all variations of pressure or head in the
pump, and to reduce the action of skin fric-
tion and jet action in the pump; and to en-
hance or quicken the relief from variable
Pressure so as to restore equilibrium in the
pump.

The invention consists of the parts and the
construction and combination of parts, as
hereinafter more fully described and
claimed, having reference to the accompany-
ing drawings in which—

Figure 1 is a central longitudinal section
through the pump. Fig. 2 is a side eleva-
tion of the pressure balancing runner partly
broken away.

It is desirable to construct and erect
pumps of the centrifugal or turbine class
of strong, practical, reliable and effective
design and with a minimum number of ele-
ments so that the pumps may be shipped
and erected with the best facility in differ-
ent regions and particularly in localities and
positions where access to the pump when
once erected may be difficult. To this end I
have provided a centrifugal pump involv-
ing a combination of elements, each of
which are simple in design and in which the

runner or impeller particularly is so de-
signed and constructed as to avoid the neces-
sity of frequent manual adjustment during
its operation to compensate for variations of
head or pressure against which the pump
must work, and which embodies details oper-
ative to automatically maintain the impeller
in a position substantially central within
the pump chamber and thereby overcome
the end thrust of the impeller during the
operation of the pump.

In the illustrated embodiment of my in-
vention A represents a circular pump cas-
ing forming a discharge passage, to one side
of which is appropriately secured a flanged
head 2, to which is attached a suction pipe
3, the inner end of which communicates with
a suction or vacuum chamber 4 formed with-
in an annular flange or hub portion 5 of an

- impeller 6, which has a running fit with the

member 2, provided with a plurality of
curved blades 7, which, when the impeller
is running, creates a suction in the pipe 3,
chamber 4, and forces the water or fluid be.
ing pumped outwardly and into the dis-
charge passage in the annular casing A. The
impeller 6 is suitably secured upon a driv-
ing shaft 8 journaled in a bearing 9 formed
upon a casing or bearing plate 10 secured

~to one side of the pump casing A. T have

shown as cast upon one side of the impeller
a relatively flat, cylindrical, hollow hub por-
tion 11; the outer periphery of which is
turned down to have a running fit with a
contiguous wall 12 of the bearing plate 10,
which is shown as being provided with a
variable pressure chamber 13, in which the
hollow hub 11 may rotate and reciprocate
and in which chamber accumulates the fluid
which leaks past the running joint formed
by the hub 11 with the wall 12 and which
fluid is subjected to a variable pressure as
will be hereinafter described.

The face of the hub 11 is provided with
a central circular port 14 turned to have a
running fit or joint upon an inwardly pro-
jecting boss or “plug?” portion 15 formed
upon the inside of the casing plate 10. The
interior of the cylindrical hub 11 is divided
substantially into two intercommunicating
chambers 16 and 17 respectively, forming a
sinuous relief passageway between the vari-
able pressure chamber 18 and the suction or
vacuum chamber 4 by a central web or dia-
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phragm 18 cast upon the central hub 19 of
the runner. The chamber 16 is adjacent to
the plug 15, and when the impeller moves
toward the suction side of the pump a com-
munication is established between the cham-
ber 13 and the chamber 16 in the hub 11,
through the port 14, and the water or fluid
which is drawn into the chamber 16 is dis-
charged therefrom by means of a plurality
of suitably curved vanes or ribs 20 formed
between the wall or diaphragm 18 and the
outside face of the hub 11. The chamber 16
thus constitutes a vacuum chamber within
the hub of the impeller and between the
suction chamber 4 and the variable pressure
chamber 13.

When the pump is in operation the vanes
20 impel the water from the chamber 16,
through the sinuous passageway formed by
the wall 18, and into the continuous circu-
lar chamber 17 from which the water may
flow unobstructed through ports 21 located
adjzcent the impeller hub 19.

The chamber portion 17 of the hub 11
is not provided with vanes, or ribs, or pro-
jections of any kind whatsoever, so that the
water which is discharged by the ribs 20
from the chamber 16, may pass into the
chamber 17 and be forced through it toward
the central ports 21 which are in direct com-
munication with the suction chamber 4 of
the impeller. This particular construction
of the auxiliary balancing runner or hub
11 is the distinctive feature of the present
invention, and the location of the ports 21
as near the center of the impeller as it is
practical to make them facilitates the dis-
charge of fluid from the chamber 16 into
the annular chamber 17. Since there are no
impeding obstructions of any kind in the
chamber 17 the water impelled by the vanes
20 flows into the chamber 17 and 1s then sub-
jected to the suction in the chamber 4
through the ports 21. On the opposite side
of the impeller, that is, on the suction side,
there is provided a pressure chamber 22,
the central portion of which is substantially
closed by the running joint formed by the
periphery of the hub or flange 5 with the
contingnous annular wall of the casing head
9. There is also formed on the side of the
impeller adjacent the periphery of the bal-
ancing runner hub 11, another pressure
chamber 23, and when the pump is in op-
eration and there is a suction in the cham-
ber 4, pressure is created in the annular
casing A due to the discharge of water by
the blades 7 of the impeller, and there is
a pressure created in the chambers 2223
due to the “head” of water against which
the pump is working.

Tt is well known that in centrifugal
pumps the impeller tends to shift axially
from side to side within its casing, and I
have succeeded by the provision of my auto-
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matic balancing runner on the hub 11, to
maintain the impeller in a central position
in equilibrium between the two pressure
chambers 22—93 by the introduction of the
chamber 13 in which the pressure is vari-
able.

The operation of the pump is as follows:
Due to the rotation of the impeller 6 a pres-
sure is. created in the volute housing, com-
monly known as the pump case, so that the
fluid “under pressure tends to pass around
both sides of the impeller 6 and pass into
the chambers 22—23, to leak past the run-
ning joint formed by the periphery of the
hub 11 and into the chamber 13. Should
there become an accumulation of pressure in
the chambers 23—13 which would more than
offset the pressure in the chamber 22, the im-
peller would be thrust toward the suction
side of the pump. When the impeller has
moved toward the suction inlet there is
formed an opening between the impeller
hub 11 at the port 14 and the adjacent end
of the projecting plug 15, and the pres-
sure in the chamber 13 is then pumped out
of chamber 13 by the vanes 20, in the runner
hub 11, from the chamber 16 into the cham-
ber 17, and thence the water is pumped back
into the suction side of the pump through
the central ports 21 of the impeller 6. The
pumping action of the vanes 20 in the cham-
ber 16 will tend to reduce the pressure in
the chamber 13 to such an extent that the
pressure in the chamber 22 will then more
than offset the sum of the pressures in the
chambers 23—13, and the impeller will be
moved toward the plug 15 so that it will
close the port 14 in the runner hub 11.
This movement of the impeller toward the
suction and from the suction either builds
up or reduces the pressure in the chamber
13 by permitting or not permitting the
chamber 16 to be In communication with the
chamber 13 on account of the plug 15 which
has no movement. The chamber 16 is sepa-
rated from the chamber 17 by means of the
circular diaphragm 18, and since there are
no ribs in the chamber 17 the water impelled
by the ribs or vanes 20 flows freely from
the chamber 17 inwardly toward the central
ports 21, communicating with the suction
chamber 4 of the pump.

The purpose of placing the ports close In
around the hub of the impeller is to get the
same into communication with that part of
the impeller in which there is a vacuum,
therefore, obtaining the least resistance to
the water as it passes from the chamber 16
through the chamber 17 and through the
central ports 21. Had the ports 21 been
placed at the outer portion of the chamber
17 in the wall or hub 11, the water as it
would pass from the chamber 17 would be
subjected to a back pressure in the chamber
23 which would tend to offset the pumping
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effect of the ribs 20 placed in the automatic
balancing runner 11. It is to overcome this
reaction of the fluid under pressure in the
chamber 23 upon the fluid from the chamber
17 that I have placed the ports 21 as close
to the center of rotation as'it is practical to
put them, as at this point there is no back
pressure and the ports are directly in com-
munication with the suction chamber of the
pump. In order to take advantage of this
position of the ports 21 it becomes necessary
to form the chamber 17 without any ribs
which would create centrifugal force.
Therefore the ribs in the chamber 16 have
only to pump against such pressure as is
induced in the chamber 17 by the skin fric-
tion acting on the water. It will readily be
seen that given these conditions the ribs in
chamber 16 can more readily and easily re-
duce the pressure in chamber 13 than could
be possible if the discharge ports 21 were
located in the periphery of the automatic
balancing hub 11. Obviously the automatic
balancing runner compressing the hub 11
and the diaphragm 18 with the vanes or ribs
20 may be formed in a separate piece and
secured to the impeller 6, if so desired.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent is—

1. In a centrifugal pump the combination
of a case having a central inlet and a periph-
eral discharge, a shaft, an impeller in the
case on the shaft and having a running joint
with the case, means on the case and on the
side of the impeller opposite the suction in-
let to inclose a variable pressure chamber
receiving leakage water under pressure from
the discharge through the running joint be-
tween the impeller and the case, a hub mem-
ber on one side of the impeller forming a
vacuum chamber between the suction side of
the pump and the variable pressure chamber,
and means whereby on the accumulation of
an excess pressure in the variable pressure
chamber the excess of water therein may be
discharged through the vacuum chamber
into the inlet chamber of the pump, said
means including runner vanes in the hub
member to impel the fluid from the chamber
into the inlet side of the pump.

2. The combination in a centrifugal pump
of a suitable casing having a discharge
chamber and a suction chamber, an impeller
within the pump casing, a shaft upon which
said impeller is secured, and means for auto-
matically counterbalancing the impeller un-
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der varying heads, said means including a
wall on one side of the pump casing form-
Ing a variable pressure chamber, and an
auxiliary runner secured to one side of the
impeller and having a running joint with
said wall and past which joint fiuid under
pressure may leak from the discharge cham-
ber of the pump into the variable pressure
chamber, said auxiliary runner having a
vacuum chamber into which water may flow
from the variable pressure chamber and
from which runner the fluid may be dis-
charged through ports communicating with
the suction chamber of the pump.

3. The combination in a centrifugal pump
of a suitable casing having a discharge
chamber and a suction chamber, an im-
peller within the pump casing, a shaft upon
which said impeller is secured, and means
for automatically counterbalancing the im-
peller under varying heads, said means in-
cluding a wall on one side of the pump cas-
ing forming a variable pressure chamber
and an auxiliary runner secured to one side
of the impeller and having a running joint
with said wall and past which joint fuid
under pressure may leak from the discharge
chamber of the pump into the variable pres-
sure chamber, said auxiliary runner having
a vacuum chamber into which water may
flow from the variable pressure chamber
and from which runner the fluid may be dis-
charged through ports communicating with
the suction chamber of the pump, said dis-
charge ports from the auxiliary runner be-
ing located adjacent the center of rotation
of the impeller.

4. An automatic balancing means for tur-
bine pumps comprising a pump casing hav-
ing a suction chamber and a variable pres-
sure chamber, an impeller mounted upon a
shaft and revoluble within the pump, said
impeller being provided with "a vacuum
chamber adapted to communicate with the
variable pressure chamber in the casing and
having sinuous relief passages discharging
into the suction chamber of the pump, and
vanes in said passages to impel the water
therefrom.

In testimony whereof I have hereunto set
my hand in the presence of two subscrib-

Ing witnesses.
ALBERT C. PAULSMEIER.
Witnesses:

G. A. Du Bors,
W. H. Carr.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D, €.”
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