Europiisches Patentamt

a’ European Patent Office

Office européen des brevets

(1)) Publication number : 0 619 145 A2

@) EUROPEAN PATENT APPLICATION

@ Application number : 94630019.1

@2) Date of filing : 31.03.94

6D Int. c1.: B04B 9/12, B04B 15/02

Priority : 05.04.93 US 43436

Date of publication of application :
12.10.94 Bulletin 94/41

Designated Contracting States :
DE FRIT

@ Applicant : ELECTROMEDICS, INC.
18501 East Plaza Drive
Parker, Colorado 80134-9061 (US)

@ Inventor : Seegers, Ron
3432 North 42nd Street
Phoenix, Arizona 85018 (US)
Inventor : Scammell, Robert
16619 E. Hialeah Avenue
Aurora, Colorado 80015 (US)

Representative : Weydert, Robert et al
Dennemeyer & Associates Sarl
P.O. Box 1502
L-1015 Luxembourg (LU)

EP 0 619 145 A2

Rotary seal for centrifuge.

@ The rotary seal, embodying a rotary seal ring
(11) and a stationary seal ring (42), for a cen-
trifugal separator (14) including an imperforate
bowl (12) has a seal ring hub (10) for supporting
the rotary seal ring (11). The seal ring hub (10) is
formed by an annular hub plate (50) defining a
central shaft receiving opening (51). The plate
(50) includes an axially extending annular lip
(52) on its periphery and an axially extending
annular rib (54) in spaced juxtaposition with the
opening (51). A plurality of spaced apart chor-
dally extending vanes (56) extend between the
rib (54) and the lip (52) for stabilizing the plate
(50) during rotation of the seal and providing a
flow of cooling air around the rotary seal.
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BACKGROUND OF THE INVENTION

Field of the Invention.

The present invention relates to rotary seals for
an imperforate bowl centrifuge. More specifically,
the present invention relates to a rotary seal for a
blood processing centrifuge separator bowl.

Description of the Prior Art.

Centrifuge bowls with rotary seals are old and
well known in the art of processing blood. In this art,
blood is separated into its red cell component and
plasma component by a centrifuge utilizing an imper-
forate bowl which is rotated about a stationary tubular
shaft through which whole blood is introduced into the
bowl and blood fractions, particularly plasma and red
blood cells are sequentially discharged from the bowl.
An important part of the centrifuge apparatus is the
rotary seal between the stationary shaft and rotating
bowl to prevent the leakage of blood components as
the bowl rotates.

U.S. Pat. No. 4,668,214, issued May 26, 1987, to
G. Reeder, for Method of Washing Red Blood Cells,
discloses a blood processing centrifuge which in-
cludes a rotating bowl and a rotary seal between the
bowl and a stationary shaft. The rotary seal includes
a rotating seal ring mounted in an annular metal plate
or hub. The metal plate serves as a heat sink to cool
the rotating seal ring. U.S. Pat. No. 4,300,717, issued
November 17, 1981, to A. Latham, for Rotary Centri-
fuge Seal, discloses a centrifuge bowl and a rotary
seal between the bowl and a stationary shaft. The ro-
tary seal comprises an upper stationary seal ring sup-
ported in a metal adaptor ring secured to the station-
ary shaft and a lower ceramic rotary seal ring sup-
ported in a metallic adaptor ring secured to the rotat-
able imperforate centrifuge bowl. In order to conduct
heat from the seal rings, the patent describes a rotary
seal ring construction formed of a good heat conduct-
ing material such as metal which conducts heat away
from the area of contact between the stationary and
rotary rings. The use of ports in an outer shield to dis-
sipate air currents for cooling is described. This pa-
tent also discloses the use of vanes on the upper ex-
ternal surface of the imperforate centrifuge bowl for
purposes of dissipating heat generated by the seal.

Some commercial blood pheresis centrifuge
bowls and seals utilize a metallic heat sink ring with
the seal ring, both of which are supported on a plastic
plate or hub secured to the centrifuge bowl.

The principal problems with the foregoing prior art
devices are a lack of efficient cooling, the rotary seal
rings tend to chatter, and the supporting hubs utilize
expensive metals.
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OBJECTS OF THE INVENTION

It is the principal object of the present invention
to provide an improved rotary seal for a blood proc-
essing centrifuge bowl.

A more specific object is to provide an improved
rotary seal of the foregoing character which is stable,
does not chatter or rattle, and which provides an en-
hanced cooling effect for the rotary seal.

Another object of the present invention is to pro-
vide a rotary seal of the foregoing characteristics
which is less expensive than present devices, and is
lightweight, rugged, efficient in operation, and main-
tains a lower operating temperature.

SUMMARY OF THE INVENTION

In accordance with the foregoing objects, the
present invention is embodied in an improved seal
ring hub for supporting a rotary seal ring of a rotary
seal. The rotary seal includes a rotary seal ring and
a stationary seal ring for a centrifugal separator
which has an imperforate bowl as a part thereof. The
seal ring hub comprises an annular hub plate defining
a central shaftreceiving opening, an axially extending
annular lip on its periphery, and an axially extending
annular rib in spaced juxtaposition with the annular
opening. Therib extends parallel to the lip and defines
with the plate a seal ring supporting seat adjacent the
opening. A plurality of spaced apart chordally extend-
ing vanes extend between the rib and the lip. The
vanes extend axially beyond the lip and the rib and
terminate adjacent the lip and overlie the rib. The
vanes serve to stabilize the plate during rotation of
the seal, and provide a flow of cooling air around the
rotary seal.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view, partially cut away, of
a blood treating centrifuge including an imperforate
bowl and a rotating seal construction embodying the
present invention.

Fig. 2 is an enlarged cross-section view of the
centrifuge bowl, seal and shaft construction taken
substantially in the plane of line 2-2 on Fig. 1.

Fig. 3 is an enlarged portion of the construction
shown in Fig. 2 specifically showing the seal con-
struction embodying the present invention.

Fig. 4 is a section view taken substantially in the
plane of line 4-4 on Fig. 2.

Fig. 5 is a perspective exploded view of the seal
construction shown in Fig. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention is embodied in a support-
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ing plate or hub 10 mounting a rotary seal ring 11 and
adapted to be secured to an imperforate outer bowl
12 of a centrifuge 14 suitable for the processing and
separation of blood and blood components. The cen-
trifuge 14 includes a bowl assembly 15 rotatably
mounted on a stationary shaft assembly 16 and util-
izing arotary seal assembly 18 for preventing leakage
of the blood and blood components between the ro-
tary bowl assembly 15 and stationary shaft assembly
16.

The centrifuge assembly 14, as shown in Figs. 1
and 2 embodies a generally bell-shaped outer imper-
forate bowl 12 having an upper sleeve portion 20 de-
fining an upper opening 21. The bottom of the bowl
12 is closed by a bottom plate 22 adapted to be op-
eratively connected to a centrifuge motor (not
shown). The bowl 12 and bottom plate 22 define a
central cavity 24 into which an inlet tube 25 forming
a part of the stationary shaft assembly 16 extends.
The tube opens at the lowermost end of the cavity 24
and at its upper end is provided with an inlet tube 26
connected to an inlet line 28 extending to a pump (not
shown) which serves to pump whole blood into the
separator bowl.

For forming an outer circumferential separating
chamber 30, a central conical-shaped bowl or core 31
is mounted within the outer shell 12. The central core
31 includes a central passage 32 through which the
inlet tube 25 extends. The central core 31 is provided
with a bottom plate 34 positioned adjacent but spaced
from the bottom plate 22 to define a separating pas-
sage 35 therebetween which opens into the outer cir-
cumferential separating chamber 30.

For discharge of separated blood components,
the separating chamber 30 opens at the upper end of
the centrifuge bowl assembly 14 into an outlet cham-
ber 36 defined between the sleeve portion 20 of the
outer bowl 12 and the seal ring hub or plate 10.

For exhausting blood components to an outlet
conduit 38 connected to an outlet tube 39, a station-
ary sleeve 40 defines with the inlet tube 25 an annular
outlet passage 41. The stationary tube 40 and inlet
tube 25 define a stationary shaft which is supported
on the centrifuge mounting apparatus (not shown).

For providing a seal between the stationary shaft
assembly 16 and the rotating centrifuge bowl assem-
bly 15 the rotating seal assembly 18 includes a sta-
tionary seal ring 42 which is rotatingly engaged by the
rotary seal ring 11. The stationary seal ring 42 is sup-
ported in a stationary hub 44 mounted on the shaft as-
sembly 16 and sealed thereto by a flexible diaphragm
45.

Because the contacting faces of the stationary
and rotary seal rings respectively generate heat dur-
ing operation of the centrifuge, the present invention
provides an improved heat dissipation and seal ring
stabilizing structure. To this end, the seal ring mount-
ing hub or plate comprises an annular plate 50 adapt-
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ed to be secured adjacent its outer peripheral edge to
the upstanding sleeve portion 20 of the outer centri-
fuge housing 12. The annular hub plate 50 defines a
central shaft receiving opening 51 surrounding the
stationary shaft assembly 16. On its upper surface,
the seal ring hub 50 defines an axially extending an-
nular lip 562 adjacent its outer peripheral edge and an
intermediate axially extending annular rib 54 parallel
and concentric with the lip 52 and being positioned in
spaced juxtaposition with the central annular opening
51. The rib 54 and upper surface 55 of the annular
plate defines a seat for supporting the rotary seal ring
11 in position for rotating engagement with the sta-
tionary seal ring 42 secured to the stationary shaft
assembly 16. For purposes of cooling the rotary seal
formed by the seal rings 11, 42, a plurality of equally
circumferentially spaced chordally arranged vanes 56
are mounted integrally with the mounting plate or hub
50 and extend between the outer lip 52 and the seat
defining rib 54. In the modification shown, the vanes
overlie the inner annular rib 54 but terminate short of
the outer annular lip 52.

The vanes provide both a cooling effect on the ro-
tary seal as well as a stabilizing effect on the seal ring
supporting plate 50 preventing chatter or rattling of
the seal rings.

While a certain illustrative embodiment of the
present invention has been shown in the drawings
and described above in detail, it should be under-
stood that there is no intention to limit the invention
to the specific form disclosed. On the contrary, the in-
tention is to cover all modifications, alternative con-
structions, equivalents, and uses falling within the
spirit and scope of the invention as expressed in the
appended claims.

Claims

1. Inarotary seal for a centrifugal separator includ-
ing an imperforate bowl rotatable about a central
shaft, said rotary seal embodying a rotary seal
ring and a stationary seal ring, a seal ring hub for
supporting said rotary seal ring comprising an an-
nular hub plate defining a central shaft receiving
opening, an axially extending annular rib on said
plate in spaced juxtaposition with said opening,
said rib defining with said plate a seal ring sup-
porting seat adjacent said opening, and a plural-
ity of spaced apart vanes extending outwardly
from said rib for stabilizing said plate during rota-
tion of said seal and providing a flow of cooling air
around said rotary seal.

2. Inarotary seal for a centrifugal separator includ-
ing an imperforate bowl rotatable about a central
shaft, said rotary seal embodying a rotary seal
ring and a stationary seal ring, a seal ring hub for
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supporting said rotary seal ring comprising an an-
nular hub plate defining a central shaft receiving
opening, an axially extending annular lip on the
periphery of said plate, an axially extending an-
nular rib on said plate in spaced juxtaposition with 5
said opening, said rib extending parallel to said lip

and defining with said plate a seal ring supporting

seat adjacent said opening, and a plurality of
spaced apart vanes extending between said rib

and said lip for stabilizing said plate during rota- 70
tion of said seal and providing a flow of cooling air
around said rotary seal.

In a rotary seal ring of a rotary seal for a centri-

fugal separator including an imperforate bowlro- 15
tatable about a central shaft, said rotary seal em-
bodying a rotary seal ring and a stationary seal

ring, a seal ring hub for supporting said rotary

seal ring comprising an annular hub plate defin-

ing a central shaft receiving opening, an axially 20
extending annular lip on the periphery of said
plate, an axially extending annular rib on said

plate in spaced juxtaposition with said opening,

said rib extending parallel to said lip and defining

with said plate a seal ring supporting seat adja- 25
cent said opening, and a plurality of spaced apart
chordal vanes extending between said rib and

said lip, said vanes extending axially beyond said

lip and said rib for stabilizing said plate during ro-
tation of said seal and providing a flow of cooling 30
air around said rotary seal.

In a rotary seal for a centrifugal separator includ-

ing an imperforate bowl rotatable about a central
stationary shaft, said rotary seal embodyingaro- 35
tary seal ring and a stationary seal ring, a seal

ring hub for supporting said rotary seal ring com-
prising an annular hub plate defining a central
shaft receiving opening, an axially extending an-

nular lip on the periphery of said plate, an axially 40
extending annular rib on said plate in spaced jux-
taposition with said opening, said rib extending
parallel to said lip and defining with said plate a

seal ring supporting seat adjacent said opening,

and a plurality of spaced apart chordal vanes ex- 45
tending between said rib and said lip, said vanes
extending axially beyond said lip and said rib and
terminating adjacent said lip and overlying said

rib for stabilizing said plate during rotation of said

seal and providing a flow of cooling air around 50
said rotary seal.
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