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DESCRIPTION
TWO PIECE SEPARABLE IMPELLER AND INNER DRIVE FOR PUMP

This application claims priority to U.S. Provisional Patent Application No.

60/650,645, filed February 4, 2005.

TECHNICAL FIELD

This invention relates to a magnetically driven chemical pump having a two
piece, separable impeller and inner drive.

Magnetic drive centrifugal pumps include a wet portion, which contains the
process fluid that is being pumped, and a dry portion having a drive, which provides
power to the pumped fluid. The dry portion is exposed only to the atmosphere
surrounding the pump. In one typical magnetic drive design, an inner and outer
drive are separated by a plastic containment shell, which prevents the pumped fluid
from escaping to the environment. The outer drive, which is usually driven by an
electric motor, is located in the dry portion and magnetically drives the inner drive in
the wet portion that is attached to a pump impeller. Since magnetic drive pumps are
seal-less, they are often selected to pump very acidic or caustic process fluids, such
as hydrochloric acid, nitric acid, and sodium hypochlorite.

The inner drive, which includes magnets, and impeller are typically
integrally formed with one another. A plastic coating surrounds the magnets
preventing the magnets from corroding and the pump from failing. Typically, the
impeller is constructed from a fiber reinforced plastic to provide strength, which
dictates that the plastic encapsulating the magnets be formed from the same material.
However, the reinforcing fibers permit the process fluid to wick into the area with
the magnets thereby permitting corrosion. Accordingly, it is desirable to use a non-
reinforced plastic to encapsulate the magnets.

Inner drive assemblies have been proposed that have an impeller that is
separable from the inner drive. In one example arrangement, a pentagonal extension
from the impeller is received in a corresponding shaped aperture in the inner drive to

permit the transfer of torque from the inner drive to the impeller. The coupling
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between the impeller and the inner drive typically causes cold flowing of the plastic,
which undesirably distorts the plastic coating.

The separable impeller and inner drive have been secured by various locking
features. In one example, multiple pins are used to retain the impeller and inner
drive. In another arrangement, flexible prongs are received by the inner drive. A
bushing directly supports the locking feature provided by the impeller, but does not
directly support the inner drive. Instead, the inner drive is supported by the impeller
requiring the tolerances between the inner drive and impeller interface to be tightly
maintained to provide desired alignment between the bushing and inner drive.

What is needed is an improved two piece, separable impeller and inner drive

that addresses the problems described above.

DISCLOSURE OF INVENTION

The present invention includes an inner drive assembly for a magnetic pump.
The inner drive assembly includes an inner drive having magnets. The inner drive is
rotatable about an axis and includes an inner drive inner surface. An impeller is
secured to the inner drive by a locking feature that extends axially from the impeller.
The impeller has an impeller inner surface provided by the locking feature. A
bushing engages the inner surfaces and directly supports the inner drive and
impeller.

The inner drive includes an outer surface and a drive pocket extending to the
outer surface. A drive lug extends from the impeller and is received in the drive
pocket for transmitting torque from the inner drive to the impeller. The arrangement
of the drive pocket relative to the outer surface is less likely to trap the process fluid,
which is desirable during service of the pump.

The inner drive includes a non-reinforced plastic for encapsulating the
magnets. The impeller is constructed from a fiber reinforced plastic. A metal drive
ring, which defines the drive pockets, is mounted on a metal yoke that supports the
magnets. The drive ring is metallic and transfers torque to the impeller without
deforming the non-reinforced plastic on the inner drive. The yoke is radially spaced
from the locking feature to provide rigidity in the area of the locking feature to better

maintain engagement between the inner drive and impeller.
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Accordingly, the present invention provides an improved two piece,
separable impeller and inner drive.
These and other features of the present invention can be best understood

from the specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a cross-sectional view of a magnetically driven sealless
centrifugal pump.

Figure 2 is a cross-sectional view of the inventive inner drive assembly
having a separable inner drive and impeller.

Figure 3A is a perspective view of the inner drive.

Figure 3B is a perspective view of the impeller.

Figure 4 is a perspective view of a drive ring used in the inventive inner
drive assembly.

Figure 5 is an elevational view of the inner drive assembly.

Figure 6 is an enlarged cross-sectional view of the inner drive assembly

indicated at circle 6 in Figure 5.

BEST MODE FOR CARRYING OUT THE INVENTION

A magnetically driven sealless centrifugal pump assembly 10 is shown in
Figure 1. The assembly 10 includes a motor 12 driving a pump 14. Specifically, the
motor 12 rotationally drives an outer drive 18 with a drive shaft 16. The outer drive
18 is supported within a housing 20 that defines a dry portion 22.

An inner drive assembly 23 includes an inner drive 24 and an impeller 26.
The inner drive assembly 23 is mounted on a stationary shaft 28 and rotatable about
an axis A. The inner drive assembly 23 is arranged within a containment shell 30
and a casing 32 that provide a wet portion 34. The wet portion 34 contains a process
fluid that is pumped by the impeller 26 from an inlet 36 to an outlet 38. The inner
drive 24 is rotationally driven in response to rotation of the outer drive 18, as is well
known in the art.

Referring to Figure 2, the inner drive 24 includes a yoke 40 supporting

multiple magnets 42 arranged circumferentially about the yoke 40. A spacer or
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drive ring 44 is mounted on the yoke 40 in an interference fit adjacent to the
magnets 42. The yoke 40 is typically magnetic and the drive ring 44 is typically
constructed from a non-magnetic metallic material.

The inner drive 24 is encapsulated in a non-reinforced plastic coating 46 to
protect the magnet 42 and other inner drive components from the process fluid.
Since the impeller 26 is separable from the inner drive 24, the impeller 26 may be
constructed from a fiber reinforced plastic to provide structural rigidity to the
impeller 26. The inner drive 24 and impeller 26 include faces 67 and 69 adjacent to
one another. (See Figure 3).

Referring to Figures 2 and 3A and B, the drive ring 44 includes
circumferentially spaced drive ring pockets 48. The drive ring pockets 48 receive
drive lugs 50 axially extending from the impeller 26. More specifically, the drive
ring 44 provides cavities 47 that define the drive ring pockets 48, which is best
shown in Figure 4.

Preferably, the drive ring pockets 48 extend to an outer surface 52 of the
inner drive 24, which prevents process fluid from becoming trapped within the drive
ring pockets 48. Trapped process fluid, which is typically very corrosive, can pose a
danger to technicians servicing the pump assembly 10.

Referring to Figures 5 and 6, an end 54 of the drive lugs 50 preferably
extends adjacent to and in close proximity with the plastic coating 46 in the drive
ring pockets 48, which prevents excess fluid from collecting within the drive ring
pocket 48. The drive lugs 50 include spaced apart sides 56 that are in close
proximity to lateral sides 58 provided by the drive ring 44. Preferably, the sides 56
and 58 are parallel to a radius R extending from the axis A to ensure efficient torque
transmission from the inner drive 24 to the impeller 26 and minimize deformation of
the coating 46.

The inner drive 24 includes an inner drive inner surface 62, and the impeller
26 includes an impeller inner surface 64. Complimentary locking feature 60
interlock the inner drive 24 and impeller 26. Specifically, multiple extensions 68
axially extending from the impeller 26 cooperate with an annular groove 66, or
individual groove segments or pockets, spaced inwardly from the inner drive inner

surface 62. A protuberance 70 on the extensions 68 extend radially outwardly and
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are received by the annular groove 66. The impeller inner surface 64 is provided by
the extension 68. The inner surfaces 62 and 64 are generally cylindrical in shape
and are aligned with one another so that a common line may extend along the inner
surfaces 62 and 64. The inner drive includes a key 72 that rotationally locates a
bushing 76. Alternatively, an interference fit can be used between the bushing 76
and inner drive 24. The bushing 76 supports both the inner drive 24 and impeller 26
by engaging the inner surfaces 62 and 64 with an outer surface 78 of the bushing 76.
As a result, the inner drive 24 and impeller 26 need not be aligned relative to one
another, which would require tight tolerance, but are instead aligned and supported
directly by the bushing 76.

The bushing 76 is axially located against a shoulder 74 on the impeller 26.
The bushing 76 maintains the extension 68 radially and maintains engagement with
the annular groove 66.

Although a preferred embodiment of this invention has been disclosed, a
worker of ordinary skill in this art would recognize that certain modifications would
come within the scope of this invention. For that reason, the following claims

should be studied to determine the true scope and content of this invention.
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CLAIMS

1. An inner drive assembly for a magnetic pump comprising:
an inner drive having a magnet and rotatable about an axis, the inner drive
including an inner drive inner surface;
an impeller removably secured to the inner drive by a locking feature that
5 extends axially from the impeller, the impeller having an impeller inner surface
provided by the locking feature; and
a bushing in engagement with the inner surfaces, the bushing supporting the

inner drive and the impeller.

2. The inner drive assembly according to claim 1, wherein the inner drive is

encapsulated in an unbroken, non-reinforced plastic.

3. The inner drive assembly according to claim 1, wherein the inner surfaces
are arcuate.
4. The inner drive assembly according to claim 3, wherein the inner surfaces

are aligned with one another to include a common axially ending line lying along the

inner surfaces.

5. The inner drive assembly according to claim 4, wherein the inner surfaces

provide a generally cylindrical surface mating with an outer surface of the bushing.

6. The inner drive assembly according to claim 1, wherein the inner drive
includes a groove spaced radially outwardly from the inner drive inner surface, the
locking feature provided by an extension having a protuberance that is received in

and complementary to the groove.
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7. An inner drive assembly for a magnetic pump comprfsing:

an inner drive rotatable about an axis, the inner drive having a outer surface
and a drive pocket ending to the outer surface; and

an impeller including an axially extending drive lug removably received in

5  the drive pocket for transmitting torque from the inner drive to the impeller.

8. The inner drive assembly according to claim 7, wherein the drive pocket and
drive lug include mating sides generally parallel with a radius extending through the

axis.

9. The inner drive assembly according to claim 7, wherein the drive lug extends

generally to the outer surface.

10.  The inner drive assembly according to claim 7, wherein the inner drive
includes a metallic drive ring defining the drive pocket, and a plastic coating

arranged between the drive ring and drive lug.

11.  The inner drive assembly according to claim 10, wherein the inner drive
includes a yoke supporting magnets and the drive ring mounted on the yoke

proximate to the magnets.

12.  The inner drive assembly according to claim 11, wherein a locking feature
extends axially from the impeller and is received by a complementary surface on the
inner drive, yoke spaced radially from the locking feature, and a plastic coating

covering the yoke providing the complementary surface.

13.  The inner drive assembly according to claim 7, wherein an axial end of the

drive lug extends to a position adjacent to the inner drive.
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14.  Aninner drive assembly for a magnetic pump comprising:

an inner drive including a magnet encapsulated by a non-reinforced plastic;
and

an impeller removably coupled to the inner drive by a locking feature, the

impeller constructed of a fiber reinforced plastic.

15.  The inner drive assembly according to claim 14, wherein the inner drive is
rotatable about an axis and includes a yoke supporting the magnet, the yoke spaced
radially from the locking feature with the non-reinforced plastic arranged between

the yoke and locking feature.

16. The inner drive assembly according to claim 15, wherein the locking feature

extends axially from the impeller.

17. - The inner drive assembly according to claim 15, wherein a drive ring is
mounted on the yoke, the drive ring defining a drive pocket receiving a drive lug
that extends axially from the impeller, the non-reinforced plastic arranged between

the drive ring and drive lug.

18.  The inner drive assembly according to claim 17, wherein the drive ring and
drive lug include mating sides generally parallel with a radius extending through the

axis.



WO 2006/084268

PCT/US2006/004250

3

' w'&ﬂ

34

™
[N
|
/
|
/

/

[

T

26 32



PCT/US2006/004250

WO 2006/084268

N

48

/NN

N

277277)

54

4



INTERNATIONAL SEARCH REPORT

Internationat application No

PCT/US2006,/004250

INV.

A. CLASSIFICATION OF SUBJECT MATTER

F04D13/02 F04D29/20

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F04D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

22 March 1977 (1977-03-22)
the whole document

-/

Category* | Gltation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 1 340 917 A (IWAKI CO., LTD) 1-10,
3 September 2003 (2003-09-03) 13-15
the whole document

X US 2002/054820 Al (FUKAMACHI MASATOSHI ET 1,7,14
AL) 9 May 2002 (2002-05-09)
the whole document

X DE 40 15 519 Al (SWF AUTO-ELECTRIC GMBH, 1,7,14
7120 BIETIGHEIM-BISSINGEN, DE)
21 November 1991 (1991-11-21)
the whole document

A US 4 013 384 A (OIKAWA ET AL) 1,7,14

Further documents are listed in the continuation of Box C.

Ses patent family annex.

"A' document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the intarnational nyH
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another g
citation or ather special reason (as specified)

*0" document referring fo an oral disclosure, use, exhibition or
other means

"P* document published prior to the international filing date but

* Special categories of cited documents :

"T* later document published after the international filing date

invention

or priority date and notin conflict with the application but
cited 1o understand the principle or theory underlying the

document of particular relevance; the claimed invention

cannot be considered novel or cannot be considered to

in the art.

involve an inventive step when the documentis taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled

later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
23 June 2006 03/07/2006
Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, : $ g
Fax: (+31-70) 340-3016 Giorgini, G

Form PCTASA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2006/004250

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

14 December 1993 (1993-12-14)
the whole document

Catagory* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5 380 112 A (SCHICKTANZ ET AL) 1,7,14
10 January 1995 (1995-01-10)
the whole document
A US 5 269 664 A (BUSE ET AL) 1,7,14

Form PCT/ISA/210 (continuation of sacond sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2006/004250
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1340917 A 03-09-2003 WO 02099283 Al 12-12-2002
US 2004009079 Al 15~-01-2004
US 2002054820 Al 09-05-2002 CA 2360401 Al 06-05-2002
CN 1353251 A 12-06-2002
ES 2212699 Al 16-07-2004
IT T020011020 Al 28-04-2003
JP 2002138985 A 17-06-2002
T 503299 B 21-09-2002
DE 4015519 Al 21-11-1991  NONE
US 4013384 A 22-03-1977 DE 2532262 Al 29-01-1976
FR 2278957 Al 13-02-1976
GB 1496035 A 21-12-1977
US 5380112 A 10-01-1995 AT 135089 T 15-03-1996
DE 9204349 U1 12-11-1992
DK 563437 T3 20-05-1996
EP 0563437 A2 06-10-1993
US 5269664 A 14-12-1993 DE 4331560 Al 17-03-1994
GB 2270717 A 23-03-1994
JP 3514492 B2 31-03-2004
dJdP 6200894 A 19-07-1994

Form PCT/ISA/210 (patent family annex) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

