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11. Title: HORIZONTAL SHAFT DOUBLE SUCTION CENTRIFUGAL PUMP
WITH SUBMERGED BEARING

Application No. :JP5320281

Date of application: 19810410

Public Announcement number: JPS57168091A

Date of Publication/Announcement: 19821016

Applicant: HITACHI SEISAKUSHO KK

Inventor: K Masamitsu, I Akira

Abstract: PURPOSE:To keep a rotary shaft in a neutral status so as to avoid abnormal
abrasion and obtain a bearing concurrently acting as an axle housing by arranging
springs so that a submerged bearing and a thrust pad will not get into contact with a
casing or a bearing cover. CONSTITUTION:Springs 14, 16 capable of sufficiently
resisting against loads in the direction of a thrust are arranged between a submerged
bearing 9 and a casing 3. and between a thrust pad 15 and a bearing cover 17.  Since
a gap g is maintained between them at all times and a shaft is operated in a neutral
status, failures such as abnormal abrasion, etc., will not occur. The submerged bearings
8, 9 concurrently act as an axle housing which cools, seals, and lubricates the bearing.
Thereby, the machine can be kept short in its longitudinal span, can be installed even in
a narrow space, and can also be furnished at a low cost because of reduced number of
parts used.

12, Title: HORIZONTAL DOUBLE SUCTION PUMP

Application No.  :JP2010093011

Application date: 20100414

Public Announcement number: JP2011220291A

Date of publication: 20111104

Applicant: TORISHIMA PUMP MFG CO LTD

Inventor: Yuji K, Yuji Kamori

Abstract: PROBLEM TO BE SOLVED: To provide a method of effectively
suppressing a dynamic thrust load that acts on a main shaft in a low flow region
including the neighborhood of a cut-off point in a horizontal double suction pump
configured to support a radial load by a hydrostatic bearing.

13 . Title: DOUBLE-SUCTION TYPE CENTRIFUGAL PUMP AND ITS
PERFORMANCE ADJUSTING METHOD

Application No. : JP2007266177




Application date: 20071012

Public Announcement Number: JP2009092049A

Public/Announcement Date: 20090430

Application (patent) : KUBOTA CORP corporation 7 H X

Inventors: F Hirohiko, Hirohiko Furukawa, S Shuji. Shuji Sato

Abstract: PROBLEM TO BE SOLVED: To provide a pullout type pump capable of
balancing the shaft thrust while insertion and drawout of an impeller  into/from a casing
are facilitated, and further capable of cutting the outside configuration of the impeller
for adjusting the pumping performance.

14, Title: Multi-stage centrifugal pump incorporating a sealed thrust bearing

Application No. : US07/932069

Date of application: 19920819

Publication/Announcement Number: US05340272A

Date of Publication/Announcement: 19940823

Applicant: BW/IP INTERNATIONAL INC.

Inventor: R Fehlau

Citation: 17

Abstract: A multi-stage centrifugal pump is described having a linear series of
impellets mounted on a common impeller shaft, with axial thrusts imparted to the shaft
by the impellets being balanced by a sealed high-pressure thrust bearing  assembly
secured to the pump casing. The pump is particularly suitable for using in pumping an
abrasive fluid. A clean lubricating oil is supplied to the thrust bearing assembly at a
pressure slightly greater than that of the abrasive pumped fluid, to ensure that the fluid
that migrates across a mechanical seal interposed between the impeller assembly and the
thrust bearing assembly is the lubricating oil, not the abrasive pumped fluid. High
pressure differentials across a breakdown bushing involving the abrasive pumped  fluid,
and a resulting wear and erosion of pump components, thereby are avoided.

15, Title: CENTRIFUGAL PUMP WITH THRUST BEARING

Application (Patent) No. EP14821958.7

Application date: 20141208

Public Announcement number: EP3084224B1

Publication/Announcement Date: 20190904

Applicant (patent right) :

Inventor: GM Singh

Abstract: A bearing assembly for a centrifugal pump is configured to accommodate
both forward and reverse axial thrust, and to be lubricated by process fluid. A pump
incorporating a dual acting bearing assembly that is lubricated by process fluid and that
is located between the final two impeller stages of the pump. A desalination system
comprises a pump  with an inlet for receiving seawater at a first end, an outlet for
discharging high pressure seawater at a second end, one or more impellers coupled to a
rotatable shaft between the first end and the second end for increasing a pressure of the
seawater, and a bearing assembly lubricated by the seawater for absorbing axial thrust in
both directions along the shaft.

16. Title: Arrangement for Receiving the Axial Thrust of a Centrifugal Pump




Application No. : US201917257507

Public Announcement number: US2021180600A1

Date of Public Announcement: 2021-06-17

Applicant: KSB SE & CO. KGAA

Inventor: R Kraemer, M Kai

Abstract: An arrangement for monitoring a centrifugal pump is provided. receiving
the residual axial thrust of a centrifugal pump. The arrangement includes a
load-relieving device configured to receive the residual axial thrust developed during
pump  operation, an axial bearing, and a sensor ring is associated with the axial
bearing. The ring (<B>10</B>) is divided into segments having sensors at the segment
dividing regions.

17. Title: Centrifugal pump having an axial thrust balancing system

Application No. : US09/267440

Application date: 19990312

Public Announcement Number: US06135728A

Date of Publication/Announcement: 20001024

Applicant: INNOVATIVE MAG-DRIVE L.L.C.

Inventors: MP Klein, JS Brown, SA Mcaloon, PE Phelps

Number of citations: 18

Abstract: A centrifugal pump includes a housing having a housing cavity, an inlet,
and an outlet. A shaft and a radial bearing in the housing cavity are rotatable with respect
to one another. An impeller is positioned to receive a fluid from the inlet and to exhaust
a fluid to the outlet. The impeller has an impeller recess terminating at an impeller hub
with an opening therein. The impeller recess receives the radial bearing. A thrust
balancing system includes a thrust balancing valve. The thrust balancing valve has a ring
extending from the impeller hub. The ring has an interior region in fluidic
communication with the opening. The ring and the shaft are adapted to  define a
variable-sized vent between the ring and the shaft to balance axial forces upon the
impeller under various operating points of the pump and various specific gravities of the
pumped fluid

18, Title: SLIDE BEARING FOR A CENTRIFUGAL PUMP

Application (Patent) No. EP01997374.2

Application date: 20011113

Public Announcement number: EP1335811B1

Publication/Announcement Date: 20040331

Applicant: KSB AKTIENGESELLSCHAFT KSB AG KSB
AKTIENGESELLSCHAFT

Inventors: STURM HANS-DIETER, SEHR FRANK., DWARS ANJA, BRECHT
BERNHARD

Country code name: DE

Citation: 5

Abstract: The invention relates to the slide bearing of a centrifugal pump. The slide
bearing is lubricated by the pumped medium and comprises a stationary part disposed in
the housing of the centrifugal pump and a part revolving about the shaft of  the




centrifugal pump and interacting with the stationary part to give a sliding pair. One part of
said sliding pair  consists of a composite material. especially carbon fibers or SiC fibers
with a matrix from PEEK. carbon or carbon combined with SiC.  while the other part
has a sliding surface that consists of a hard metal material and is supported by a support
material. The aim of the invention is to provide a slide bearing of the above-mentioned
kind that can be used in  chloride-containing and corrosive media and whose sliding
surface is not prone to chipping corrosion. To this end. a melt compound is interposed
between the hard metal material of the sliding surface and the support material of the
respective part of the slide bearing supporting the sliding surface.

19, Title: CENTRIFUGAL PUMP HAVING RADIAL THRUST BALANCED

Application No. : JP4232281

Date of application: 19810325

Publication/Announcement number: JPS57157096A

Date of Publication/Announcement: 19820928

Applicant: HITACHI SEISAKUSHO KK

Inventor: T Teiji, K Fumio

Abstract: PURPOSE:To prevent acting of an excessive radial thrust to the vanes of an
impeller, by forming a fluid passage of a centrifugal pump to have a minimum width at
the starting point of volute of a volute chamber and a maximum width at the end of the
volute. CONSTITUTION:A fluid passage of a centrifugal pump is formed such that its
width (shown as bsp in the drawing) is minimum (bsp) at the starting point of volute of a
volute chamber, i.e.., as small as possible as may not hinder the flow of work fluid
discharged from a centrifugal impeller 1 and maximum (b2+2l) (where | is the thickness
of a side plate of the impeller 1) at the end of the volute, i.e.. as small as possible as the
radial fluid pressure is acted to the impeller 1. Thus, a volute type centrifugal pump
having a circular casing 4 with a single tongue portion is so constructed that the product
of the width of the fluid passage and the radial static pressure acted to the impeller 1 is
constant along the entire length of the fluid passage. By employing such an
arrangement, it is enabled to simplify manufacturing of the centrifugal pump, to
balance and compensate the static pressure acted to the impeller 1 and to thereby prevent
occurrence of extraordinary large radial thrust.

20, Title: Bearing device of centrifugal pump

Application (Patent) No.  : JP Special Wish 2001-584743(P2001-584743)

Application date: 20010223

Publication/Announcement Number: JP Special Table
2003-533643(P2003-533643A)A

Announcement Date: 20031111

Applications (patents) : /» & 7 — ¥ 4 7 4 £ A 4 — 7 7 ¥ T
rt v R A7

The inventor: ¥ 3 ¥~ VY >, 7 L %

Abstract: A centrifugal pump capable of being coupled to a drive motor, where
the pump has an impeller (3) for radial direction of flow and having a discharge edge (13)
at its outer diameter, and where the pump has a radially split pump casing (15) and is
provided with at least one shaft seal (2). The impeller (3). for absorption of the forces




acting on the impeller (3), is supported in a bearing device advantageously consisting of
two axially adjacent bearings (1. 1'). where the width of the bearings or their
respective bearing raceways (12, 12" 14, 14") forms a characteristic distance a. A
centre point (4) on the discharge edge (13) of the impeller (3) has,  seen axially, a
position which is at a distance b from another centre point between the bearings (1. 1')
and in the direction of or from the inlet end (21) of the pump, where b

21. Title: BEARING RETAINER FOR MULTISTAGE CENTRIFUGAL PUMP

Application (Patent) No.  EP16207125.2

Application date: 20161228

Public Announcement number: EP3343054A1

Publication/Announcement Date: 20180704

Applicant: Grundfos Holding A/S

Inventor: LP Brian

Country and province code: DK

Abstract: A centrifugal pump and a bearing retainer for the centrifugal pump.  The
centrifugal pump has a shaft, a bearing for supporting the shaft, and a bearing retainer
for the bearing.  The bearing retainer comprises a ring section adapted to surround the
bearing and an elastic section adjacent the ring section. wherein the elastic section
comprises multiple slits,  dividing the elastic section into multiple resilient parts,
wherein the multiple resilient parts are adapted to receiving and supporting the bearing,
thereby creating a compression force in radial direction perpendicular to the axis of the
shaft, allowing the bearing retainer to hold the bearing in a fixed position with respect
to the bearing retainer.
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