Office de la Propriete Canadian CA 2755489 A1 2010/09/23

Intellectuelle Intellectual Property
du Canada Office (21) 2 755 489
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépét PCT/PCT Filing Date: 2010/03/16 (51) Cl.Int./Int.Cl. F76J 15/34(2006.01),
(87) Date publication PCT/PCT Publication Date: 2010/09/23 FO4D 29/12(2006.01), £76J 75/54(2006.01)

(71) Demandeur/Applicant:
VULCO S.A,, CL

(72) Inventeurs/Inventors:

(85) Entree phase nationale/National Entry: 2011/09/14
(86) N° demande PCT/PCT Application No.: AU 2010/000306

(87) N° publication PCT/PCT Publication No.: 2010/105294 ABARCA MELO, RICARDO, CL.
(30) Priorités/Priorities: 2009/03/16 (CL0630-2009); GUZMAN CASTRO, RODRIGO, CL;
2009/03/16 (CL0629-2009) QUIROZ VENEGAS, OSVALDO, CL

(74) Agent: SMART & BIGGAR

(54) Titre : JOINT MECANIQUE
(54) Title: MECHANICAL SEAL

(0 FIG.5

(57) Abrégée/Abstract:
A mechanical seal Is disclosed having a rotatable sealing face and a stationary sealing face that are in opposed relation and
arranged to be urged, Into contact to form a seal. One of the sealing faces is mounted on a support assembly that includes a

.
AR 2L N,
R u\'\'\‘ .«me N7
Ak .
e [ [/ 4

I*I ) . Paven Y
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca opPIc B & .

] SRR OERRIA » JO SV SN AN
OPIC - CIPO 191 .




CA 2755489 A1 2010/09/23

en 2 155 489
13) A1

(57) Abrege(suite)/Abstract(continued):

biasing device operative to move that sealing face into contact with the other sealing face. In one form of the invention, the biasing
device comprises one or more resilient members that in use are deformed to provide the biasing force. In a second form of the
iInvention, the support assembly forms part of a fluid barrier of the seal and the biasing device Is fluid impervious and forms part of

the barrier. In a third form of the Invention, the biasing device Is exposed to fluid pressure in the chamber and the biasing force
Increases on Increasing the fluid pressure in the chamber.
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MECHANICAL SEAL

Technical Field

5 This disclosure relates to a mechanical seal for providing

a fluid seal between rotatable and stationary components.

The mechanical seal has been developed especially, but not

exclusively for use in fluid pumps, such as slurry pumps,

where the mechanical seal is mounted between a rotatable

10 drive shaft and a pump casing and is herein described in

that context. However, it is to be appreciated that such

a mechanical seal can have broader application and is not

limited to that use.

15 Background Art

Mechanical seals have been used to provide a fluid seal

between a rotatable shaft and a fluid containing chamber.

As such, mechanical seals have application in pumps where

20 the drive shaft of an externally mounted pump motor

extends through a pump casing to drive a pump impeller. In

such an application, the mechanical seal is typically

situated where the rotatable shaft enters or leaveg the

casing and is fitted to the casing and the rotatable shaft

25 to provide a seal between those components.

Such mechanical seals generally comprise some components

'

which rotate with the shaft (or other rotatable portion of

the equipment to which it 1s fitted) and those components

30 which are fitted to the stationary parts of the eguipment.

At the interface between these rotary and stationary

components are contacting sealing faces; one which rotates

and the other which is stationary. These sealing faces

are in opposed relation and arranged to be urged into

35 contact to form a fluid sgeal therebetween.

In the past, problems have been encountered in using
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mechanical seals 1n some pumping applications,

pr—

particularly in mining slurry pumps because of the harsh

environment created in the pumps by the slurry, the high

loading induced on the pump components during start up and

Operation, and the need for continual operation of the

pumps over extended periods. Accordingly, there is an

ongoing need to improve the design of the mechanical seal

to improve its suitability in pumping applications.

summary of the Disclosure

In a first aspect, there is provided a mechanical seal

comprising a rotatable portion; a stationary portion; a

rotatable sealing face associated with the rotatable

portion; a stationary sealing face associated with the

stationary portion, the sealing faces being in opposed

relation and arranged to be urged into contact to form a

seal therebetween; and a support assembly incorporating

r—
el

one of the sealing faces thereon, the support assembly

incorporating a biasing device and being operative to move

ace 1nto contact with the other of the

h

that sealing

r‘

sealing faces under the influence of a biasing force of

the biasing device, wherein the biasing device compriges

one or more resilient members that in use are deformed to

provide the biasing force.

i

In a particular form the one or more resilient members o:

the biasing device is formed from a viscoelastic material.

In one form, the one or more members is formed from

polymeric material and more specifically an elastomer such

as rubber.

In one form, the one or more members is placed in tension

so as to provide the biasing force. An advantage of this

arrangement 1s that the biasing device can apply a more

consistent biasing force over a larger displacement as

compared to a spring such as a coil spring which has been
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commonly used 1n the past in mechanical seals. Typically

. 3
it

a spring force will wvary significantly under longitudinal

displacement since the elastic constant “K” is relatively

_
p—

high as compared to the elastic constant of the resilient

5 member (s8), particularly when those members are arranged to

be placed in tension. Having an arrangement where the

blasing device can provide a consistent biasing force over

a relatively large displacement provides substantial

benefit. In particular, the actual biasing force isg not

gebn

10 dependent on very accurate alignment of the components and

any maladjustments or play in the equipment does not

significantly affect the biasing force applied. Moreover,

as the sealing surfaces wear, the biasing device needs to

adapt to move the sealing face to accommodate the wear so

15 as to maintain the sealing faces in contact. The biasing

device according to at least one form above is able to

provide a more consistent biasing force over larger wear

ranges than previous mechanical seals using coil spring

arrangements.

20

In a particular form, the biasing device is arranged to

apply a substantially uniform biasing force to the sealing

face disposed on the support assembly so as to assist in

maintaining alignment of the contacting sealing faces.

25

According to a second aspect, there is provided a

mechanical seal comprising a rotatable portion; a

stationary portion; a rotatable sealing face associated

with the rotatable portion; a stationary sealing face

30 assoclated with the stationary portion, the sealing faces
being in opposed relation and arranged to be urged into

contact to form a seal therebetween; and a support

assembly incorporating one of the sealing faces thereon,

the support assembly incorporating a biasing device and

35 beilng operative to move that sealing face into contact

with the other of the sealing faces under the influence of

a biasing force of the biasing device, wherein the biasing
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‘)

rotation o:

v 1

force is applied uniformly about the axis o:

sald rotatable portion.

In one form, the biasing device of the second aspect is

go—

formed of one or more resilient members according to the

first aspect.

In a particular form of either the first or aspects of

this disclosure, the biasing device is in the form of a

resilient ring that extends about the axis of rotation of

the rotatable sealing face. In one particular form, the

ring 1s formed from an elastomeric polymer that is placed

in tension to impart the biasing force to the sealing face

mounted on the support assembly so as to exert the uniform

force on the sealing face.

In one form, the support assembly incorporates a movable

portion on which the sealing face is disposed, and a base

portion that mounts to, or bears against, the stationary

portion. In this arrangement the biasing device is

disposed between the movable portion and the base portion.

In a particular arrangement where the one or more

resilient members that form the biasing device is placed

F

in tension, the movable and base portions of the support

assembly are arranged to overlap and the member(s) is

disposed in the overlap. The member(s) is placed in

Y

tension by varying (typically increasing) the amount o:

overlap. In one form, these portions are mounted

concentrically about the axis of rotation of the rotary

portion of the mechanical seal.

In a particular form, the one or more resilient members is

e

bonded to the components of the support assembly. In one

form, this bonding 1is by a vulcanization process. Using

such a bonding process not only provides a strong

connection but allows that connection to be fluid

impervious.
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In particular form, the support assembly forms part of a

fluid barrier of the seal and the biasing device igs fluid

gu—
s

impervious and forms part of that barrier. An advantage

1

of the biasing device having the dual function of

imparting a biasing force to the sealing face and forming

p—
e

part of a fluid barrier of the mechanical seal is that the

—
p—

number of components in the mechanical seal can be

reduced. In previous mechanical seals that incorporated

colil springs, the springs need to be isolated where

possible from the fluid and as such the mechanical seal

requlred additional sealing arrangements to isolate the

springs and provide the fluid barrier between the rotary

and stationary parts.

In a third aspect, there is disclosed a mechanical seal

comprising: a rotatable portion; a stationary portion; a

rotatable sealing face associated with the rotatable

portion; a stationary sealing face associated with the

stationary portion, the sealing faces being in opposed

relation and arranged to be urged into contact to form a

fluid seal therebetween; and a support assembly

p-ags

incorporating one of the sealing faces thereon, the

support assembly incorporating a biasing device and is

operative to move that sealing face into contact with the

pr— préte-
p—

faces undexr the influence of a

the sealing

other o

P

biasing force of the biasing device, wherein the support

—

assembly forms part of a fluid barrier of the seal and the

biasing device is fluid impervious and forms part of that

barrier.

In a particular form according to any one of the first,

second or third aspects, the support assembly 1s

configured so that the biasing device is arranged to be

exposed to the fluid pressure and flow i1n the equipment to

which is mounted. Furthermore, the biasing device is

configured so that the fluid pressure assists the biasing
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mechanical seal is connected doesgs not significantly a:

force and therefore counteracts any force applied to the

sealing faces by the fluid pressure to separate the

sealing faces. Accordingly, in one form, the net force

exerted by pressurised fluid in a chamber to which the

—
i A

rect

the net force exerted on the sealing faces. This

characteristic means that any pressure fluctuations (such

as those that occur during pump operation), do not affect

the force which keeps the sealing faces in contact.

In one form, the biasing device is under a substantially

F
aad

tensile force (in respect of a principal axis of the

device) and the fluid pressure in the chamber is arranged

to apply a shear force which is substantially normal to

P
—

that tensile force and in the direction of the biasing

force.

In a fourth aspect, there isg provided a mechanical seal in

a fluid containing chamber comprising: a rotatable

13
LY

QJ

ce

portion; a stationary portion; a rotatable sealing

associated with the rotatable portion; a stationary

sealing face associated with the stationary portion, the

sealing faces being in opposed relation and arranged to be

urged 1into contact to form a fluid seal therebetween; and

a support assembly incorporating one of the sealing faces

Chereon, the support assembly incorporating a biasing

device and is operative to move that sealing face into

contact with the other of the sealing faces under the

pr— p—

influence of a bilasing force of the biasing device,

wherein the biasing device is exposed to fluid pressure in

the chamber and the biasing force increases on increasing

the fluid pressure in the chamber.

In yet a further aspect, there is provided a pump

including a pump casing having an aperture, a drive shaft

that extends through the aperture, and a mechanical seal

according to any form described above providing a fluid
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seal between the casing and the drive shaft, wherein the

rotatable portion

drive shaft and the stationary portion of the mechanical

of the mechanical seal i1g mounted to the

seal mounted to the pump casing.

Brief Description of the Drawings

It 18 convenient to describe an embodiment of the

mechanical seal with reference to the accompanying

drawings, in which:

Fig. 1 1s a perspective view (with quarter section

removed) of a mechanical seal;

Fig. 2 is a side elevation of the mechanical seal of

Fig. 1;

Fig. 3 1s an

exploded view of the components of the

mechanical seal of Fig. 1;

Fig. 4 is a schematic illustration o:

P-

seal o

- Fi1g. 1 connected to a pump casing and drive shaft;

P
ha—
b

the mechanical

rﬂ

Fig. 5 is a perspective view (with quarter section

gr—
p—b

F

removed) of another embodiment of a mechanical seal which

is similar to the

embodiment of Fig. 1;

Fig. 6 1s a side elevation of the mechanical seal of

Fig. 5;

Fiq. 6a 18 a

—

g

perspective view of a portion of the

‘)

—

mechanical seal of Fig. 6;

Fig. 7 18 a side elevation of the mechanical seal o:

Fig. 5; and

Fig. 7a 1s a

‘)

perspective view of a portion of the

g—

mechanical seal of Fig. 7.

Detailed Description of Specific Embodiments

'-l

'urning to the drawings, in Fig. 1 a mechanical seal 10 is

disclosed which is for use in providing a sealing



CA 02755489 2011-09-14

WO 2010/105294 PCT/AU2010/000306

10

15

20

25

30

35

interface between rotary and stationary components.

Broadly, the mechanical seal 10 includes a stationary part

-
Sl

or housing 12 in the form of a generally annular-shaped

flange or ring 31 and a rotatable part which 1is

F
b

generally in the form of a shaft sleeve 14 which extends

through the housing 12 and is rotatable about an axis CL.

r

There are various components which connect the rotatable

and stationary parts, which will now be described.

To form a fluid seal between the stationary annular flange

31 and the rotatable shaft sleeve 14, a pair of sealing

members in the form of continuous rings 16, 18 are

provided. In use, the rings 16, 18 are mounted on

respective support structures of the seal 10. In the

pr—

embodiment as shown, one of the sealing rings 16 rotates

_

and i1s affixed to the shaft sleeve 14, whereas the other

sealing ring 18 remaing stationary by being fitted to the

stationary housing 12 through a support assembly 20 (the

various components of which will be described shortly).

Each of the sealing rings 16, 18 includes a respective

annular sealing face (22, 24) which in use are located in

opposing relation and are smoothly finished. The sealing

pr—
p—tub

faces 22, 24 are arranged to be urged into contact with

one another to form a fluid seal therebetween, as will Dbe

degscribed.

The mechanical seal 10 according to the above form 1is

suitable for use in a centrifugal pump (for example, as

shown in Fig. 4). The mechanical seal 10 provides a fluid

barrier between a pump casing 100 and the rotatable drive
shaft 102 which is fitted with a shaft sleeve 14. The

shaft sleeve 14 houses (and turng with) the rotatable

drive shaft 102, which connects a drive motor (not shown)

to a pump impeller (not shown) that is located inside a

pumping chamber of the pump. The pump casing 100 1is

gr—

bolted to the housing 12 of the mechanical seal 10 via

screws which fit into receiving holes 13. The rotatable
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drive shaft 102 is fitted by bolts, rivets or screws 92

which are located into receiving holes 15 to fasten it to

pr—u

the rotable shaft sleeve 14 of the mechanical seal 10.

The rotatable shaft sleeve 14 of the mechanical seal 10 is

typically made of a material such as machined stainless
steel (for example AISI 316). The shaft sleeve 14

includes a drive collar 26 mounted at a rear end 27 of the

shaft sleeve 14, which is on the exterior side of the

stationary housing 12 and pump casing 100, and outside of

any contact with the fluid inside the pump. The shaft

sleeve 14 also incorporates the rotatable sealing ring 16

at an opposite (front) end 29 of the shaft sleeve 14,

which is at the region of the mechanical seal 10 which is

in contact with the fluid, inside of the pump. The

g

sealing ring 16 is disposed on an outer surface 33 of the

i)

shaft sleeve 14 and is oriented so that its respective

sealing face 22 faces back towards the rear end 27 of the

shaft sleeve 14. The sealing ring 16 (which is typically

made from a ceramic such as silicon carbide, or a hard

metal material such as tungsten carbide) is coupled to the

shaft sleeve 14 via a mounting assembly including a mount

in the form an elastomeric coupling 28, and a clamping

collar 30 which clamps around the sealing ring 16 and

holds it to the shaft sleeve 14 using a screwing

'

arrangement 25. The function and operation of the

mounting assembly will be described in more detail below.

The support assembly 20 is located between the shaft

sleeve 14 and the housing 12 and is arranged to “float”,

meaning that it is not rigidly attached to either the

housing 12 or to the shaft sleeve 14). The support

assembly 20 has multiple functions, being:

— to support the stationary sealing ring 18;

— TO provide a biasing force to the sealing ring 18 to

urge 1t into contact with the rotatable sealing ring 16;

— ToO provide a fluid barrier between the housing 12 and
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"

assembly 20 comprises:

1s fitted within
and around the shaft sleeve 14 and a circumferential
cylinder or sleeve 32 which projects from the hub 40 and
the shaf

form of a circumtferential

extends around, and is spaced from,

—

a base portion in the form of an annular hub 40 ths

a biasing device in the form of an elas:

a TMOVc

ble portion in the

flanged boss 34; and

the annular flange 31 o:

PCT/AU2010/000306

1ling ring 18. When fitted to a pump,

face of the pump chamber; and

the f£luid

~atable shaft gsleeve 14 relative to

nular flange 31 forming the housing 12.

the support

T

- the housing 12

- sleeve 14;

tomeric ring

36 disposed between the sleeve 32 and the movable flanged
boss 34.

The movable

ring 18 of

a second mount in the

thereorl

p—

-

) 3

The resilient,

biasing

flanged boss 34 has
the
through &

mechanical seal fitted at a leading end

pp—

the stationary sealing

. second mounting assembly which includes

form of an elastomeric coupling 38.

elastomeric ring 36 1s arranged to ilmpart a

sealing ring 18 to move relative to the base

clroum:

COIl

The annuls

CerIll

formed
steel (:

extends, wi:

$ur

~hereabout.

Al

from machined steel, such as me
"or example AISI 316).
~ral aperture 42 through which the sha:

"erential gleeve 32 and into face-to-:

tact with the rotatable sealing ring 16.

r flange 31 and the hub 40 are bo

chined stainless

1 1)

gt

gleeve 14

"ace close

cth typically

The hub 40 includes a

force on the moveable flanged boss 34 to urge the

“h a gmall circumferential clearance distance D

n inner surface 44 of the hub 40 includes a

bearing 46 which extends across the clearance distance D

and on which the ghaft sleeve 14 xots

ftegs.

in

the
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illustrated form, the bearing 46 is formed as a carbon

pr—
p—

slip ring of rectangular cross-section.

The outer circumferential gsurface 48 of the hub 40 is in

5 gliding contact with an inner circumferential surface 50

of the annular flange 31 of the housing 12, so as to form

a joint therebetween. To reduce friction between these

surfaces, an annular groove 52 is incorporated in the

)

~er surface 48 of the hub 40. An o-ring seal 54 1s also

Ou

10 arranged in a small circumferential groove located on the

pr—

interior surface 50 of the annular flange 31 and

positioned between the contacting surfaces 48, 50 to

provide a secondary fluid seal therebetween.

Il

15 An elastomeric boot 56 extends acrosgss the front face o

the annular flange 31 to partially cover the annular

flange 31 and all of the hub 40, including covering over

b 2N

~he joint between these components 31, 40 and inhibiting

fluid penetration between the inner surface 50 of the
"ace 48 of the hub 40.

20 annular flange 31 and the outer sur:

This boot 56 provideg a primary seal against the ingress

L1l

of fluid and particulate matter on the side of the

mechanical seal 10 which is in contact with the fluid

inside the pump, but without unduly restricting the

25 sliding nature of the contact between the hub 40 and the

annular flange 31.

A feature of the mechanical seal 10 is that the contacting

surfaces 48, 50 of the hub 40 and the annular flange 31

30 are arcuate and more specifically, the hub outer surface

48 is part spherical so as to form a ball joint (or ball-

and-socket type joint) between the hub and the annular

gy

flange 31 portion of the housing 12. This allows the

support assembly 20 and rotary shaft sleeve 14 to “float”

35 and to be tilted relative to the stationary housing 12, so

y—
f—

that the axis of rotation of the drive shaft 102 and the

shaft sleeve 14 can be moved in all directions away Lrom
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alignment with the central
the hub 40. In fact, the b
between the hub 40 and the

n

axis CL of the aperture 42 of

all joint which is formed

annular flange 31 in the

mechanical seal 10 can accommodate a relatively large

5 angular variation between these two axes (in the order of

up to 5-10°). This is advantageous since it allows the

=

mechanical seal 10 to be fi

—

rotatable shaft i1is out of a

tted to equipment where the

lignment with the equipment

casing which is joined to the annular flange 31 (via

10 sScrews 1in receiving holes 1

3). Furthermore, and

importantly, this ability to accommodate this angular

variation can be achieved w

ithout providing any

consequentilial misalignment of the sealing faces 22, 24 of

CLhe respective sealing ring

15 therethrough.

s 16, 18, and leakage of fluid

The sleeve 32 of the support assembly 20 is supported by,

and projects from, the hub 40. The sleeve 32, which is

typically formed of steel, such as stainless steel,

20 surrounds but is spaced from the rotatable shaft sleeve

14, and provides a seat for

the inner circumference of the

elastomeric ring 36. In the illustrated form, the

elastomeric ring 36 is formed from a viscoelastic material

such as a polymeric elastomer. The ring 36 extends around

25 the outer surface 60 of the

sleeve 32 preferably by a w

sleeve 32 and is bonded to the

nlcanizing process so as to

form a strong connection that is fluid impervious.

The flanged boss 34 (that connects to the stationary

30 sealing ring 18) is formed as a ring which is L-shaped in

cross-section and has an inner surface 64 that fits over,

and 1s bonded on, an outer circumference of the

elastomeric ring 36, again preferably by a vulcanizing

process to provide both a strong, fluid impervious

35 connection between those elements. The flanged boss 34 is

typically formed from metal

together with the other parts of the movable portion o:

such as stainless steel and,

r-

1 1)
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Erom

the support assembly 20, extends around but is spaced

the rotatable shaft sleeve 14. In this way the flanged

boss 34 is fully supported on the elastomeric ring 36.

r

I'he resilient, elastomeric ring 36 not only supports the

movable portion (flanged boss 34) of the support assembly

20 but 1is arranged to urge that portion forward (i.e.

towards the shaft end 29) so as to maintain the sealing

Faces 22, 24 of the respective sealing rings 16, 18 in

contact. This is achieved by preloading the elastomeric

’-ﬁ-n

ring 36, by moving/positioning the flanged boss 34 in

relation to the sleeve 32 so ags to deform the elastomeric

ring 36 and place that ring in tension, and then hold

those components in that position (that is, the

elastomeric ring 36 is placed in tension by movement of

the flanged boss 34 rearward towards the rear end 27 of

the shaft). This tensioning thereby induces a biasing

force on the sealing ring 18 to urge it forward against

the outer sealing ring 16 and to maintain a closed gap

Cherebetween. The structure of the elastomeric ring 36

allows the biasing force to be applied uniformly on the

pr—

sealing ring 18 and about the axis of rotation of the

rotatable shaft sleeve 14 and the rotatable sealing ring
16.

-

lhe amount of preload applied to the elastomeric ring 36

pr—

is dependent on the amount of axial movement of the

flanged boss 34 relative to the sleeve 32. As the shaft

sleeve 14 is movable relative to the hub 40 (and therefore

can be moved axially along the drive shaft 102), this

axial movement needs to be constrained to maintain the

preload in the elastomeric ring 36. This is achieved by

=y

- T-shaped setting tabs 66 which are mounted to

the use o

the hub 40 and removed upon installation of the mechanical

seal 10. The setting tabs 66 are typically fixed to the

hub 40 by bolts or screws 68 and arranged to anchor about

P
—

the drive collar 26 to fix the axial position of the hub
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40 on the shaft sleeve 14. In the form as i1llustrated,

the setting tabs 66 are arranged to bear against the drive

collar 26. With the setting tabs 66 in place, the

elastomeric ring 36 remains in its preloaded state as the

support assembly 20 can not expand axially along the shaft

(which would unload the tension in the elastomeric ring

36) as

sealing ring 16 and the drive colle

shaft.

The construc

1t 18 confined axially between

the front rotary
r 26 at the rear of the

cion of the support assembly 20 with the

elastomeric sealing ring 36 disposed between the sleeve 32

and the flanged boss 34 provides an arrangement where the

force applied to the stationary sealing ring 18 is

COIlCEeIlY

the rotatable shaft sleeve 14.

F

“ric and uniform about the axis of rotation CL of

The support assembly 20 provides a fluid barrier for the

mechanical seal 10 that extends

sealing ring 18 to the annulec

from the stationary

r flange 31 of the housing

12, and i1n effect becomes an internal wall of the pump

casing.

The sealing ring 36 1is thus exposed to

-

~he fluid

in the pump 100 during operation. The ring 36 forms an

pr—
aaad

integrated part of this fluid impervious barrier

(comprising

the continuous sealing ring 36 that is bonded

to the sleeve 32 and the flanged boss 34 also).

The res
with the

r surface 70 of the sealing ring 36 is in contact

pene:

and the boot 56.

the pump to assist in biasing the

support assembly 20

L 'c

pro—-
——
—

te the space between the end o:

fluid inside the pump because fluid is able to

the flanged boss 34

This then enables the fluid pressure in

flanged boss 34 of the

forward in the direction of end 29,

thereby contributing to the biasing force which maintains

the annular sealing faces 22, 24 in contact. An increase

in the fluid pressure within the pump chamber can increase

the biasing force.

This additional biasing force
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counteracts, at least to some extent, the force that is

applied by the fluid pressure at the joint of the sealing

rings 16, 18 which tends to force those members apart. As

such the mechanical seal 10 is able to operate effectively

under different fluid pressures. This is beneficial in

pumping applications where the fluid pressure can

fluctuate considerably from start up to being fully

operational.

As mentioned above, the sealing rings 16, 18 are each held

in place via mounting assemblies. These mounting

assemblies include elastomeric couplings 28, 38 which are

designed to accommodate torgue loading, abutment surfaces

94, 96 against which the sealing rings 16, 18 locate, and

which restrain the sealing rings 16, 18 from moving
axially, and clamping collars 30, 82 which clamp the

regspective elastomeric couplings 28, 38. Further, one of

the clamping collars 30 includes the abutment surface 94

whereas the other clamping collar 82 is designed to hold

the sealing ring 18 against the abutment surface 96.

In the i1llustrated form, the sealing rings 16, 18 (which

are typically ceramic) have a cut-out portion or recess on

the rear face (the opposite face to their respective

annular sealing faces 22, 24). The elastomeric couplings

28, 38 each have a base portion (72, 74 respectively) that

1s mounted in that recess and typically bonded in place by

a vulcanizing process. The elastomeric couplings 28, 38

also include respective rib portions 76, 78 that extend

outwardly from the base portions 72, 74 beyond the

respective sealing rings 16, 18 to which they are fitted,

and 1n a plane parallel to the respective annular sealing

N

aces 22, 24. These rib portions 76, 78 are releasably

clamped in use, to hold the attached sealing rings 16, 18

in place. Specifically, the rotatable sealing ring 16 is

F
—

held by a holding piece in the form of the clamping collar

F
e

30 clamping the rib portion 76 to the front surface 23 of
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the shaft sleeve 14. An o-ring 80 may also be fitted to

provide a water barrier between the collar 30 and the

sealing ring 16. The clamping collar 30 includes the

abutment surface 94 on an inner face and bears against the

rear face of the sealing ring 16 so as to prevent axial

=

movement of the sealing ring 16 away from the other

sealing ring 18. The stationary sealing ring 18 is held

by a holding piece in the form of the clamping collar 82

which clamps the rib portion 78 onto the forward surface

85 of the flanged boss 34. Further the sealing ring 18 is

clamped 1in a position where its rear face bears against

F
e

race

the abutment surface 96 which is formed on the outer

of the flanged boss 34.

The clamped elastomeric couplings 28, 38 are in the form

—

of resilient rings and designed to accommodate torgue and

assist 1in protecting the sealing rings 16, 18,

pr—— p—

particularly in the start-up phase of use of a pump. In

F
—

starting up, the torgque imparted by the drive shaft 102

needs to overcome the static frictional resigtance that

exlsts at the contacting sealing faces 22, 24 to allow the

rotatable sealing ring 16 to move relative to the

stationary sealing ring 18. This frictional resistance
can be high and accordingly the forces induced on the

sealing rings 16, 18 can be high. The elastomeric

{l
{1
(D
L

couplings 28, 38 enable the sealing rings 16, 18 to bet

accommodate these forces by ensuring the torque is

transferred and distributed along the sealing rings 16, 18

e
p—

(because of the continuous contacting surface between the

)

clamping collars 30, 82 and the rib portions 76, 78 of the

elastomeric couplings 28, 30) and also by allowing the

elastomeric couplings 28, 30 to absorb some of the loading

by deformation, thereby acting as a dampener for the

“mechanical seal 10. A further advantage of an elastomeric

coupling 28, 30 is that it provides some resilience close

to the sealing interface thereby allowing the sealing

rings 16, 18 some ability to adjust and move during
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operation which assists in maintaining the surfaces of the

sealing faces 22, 24 in contact. For the couplings 28, 30

and for any of the other elastomeric parts referred to in

r—
Py

1)

this specification, the material o: acture can be a

marnu.

viscoelastic material such as a polymeric elastomer, or a

natural or synthetic rubber or compounded rubber, or a

specific rubber product blend (for example, Viton brand).

In further embodiments, the elastomeric couplings 28, 30

can be present in the form of multiple, possibly

discontinuous, arc-shaped segments fixed to a respective

sealing ring 16, 18 rather than in a continuous ring form.

In the illustrated form, the collar 82 has a forward

facing surface 84 which incorporates radially extending

fins 86. These fins are designed to promote turbulent

grirm

flow in the vicinity of the sealing rings 16, 18 which

assist in cooling the sealing rings 16, 18 by conducting

away the frictional heat generated in their general

vicinity during use. To further assist in creating this

turbulent flow, additional fins 88 are profiled in the

prem

front face of the boot 56. It has been found in

pr—-tr
by

experimental tests that turbulent flow ig sufficient to

i)

cool the mechanical seal 10 especially in the vicinity of

g

the sealing rings 16, 18, and without the need for a

separate quenching system being incorporated in the

mechanical seal 10. This provides considerable advantage

p—

both in terms of simplifying the design and reducing the

o
-

costs of ongoing operation.

In use, the mechanical seal 10 is provided with the

#

biasing device in the form of the elastomeric ring 36,

being preloaded. The mechanical seal 10 is fitted to the

pump 100 by locating the shaft gleeve 14 on the drive

shaft 102 of the pump 100. The annular flange 31 is able
Co be tilted on the hub 40 of the mechanical seal 10 if

required so that the annular flange 31 aligns with the

pump casing. The mechanical seal 10 is then secured in
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with the annular flange 31 being bolted to

the

ced in receiving holes

rivets or screws 92 which extend through

recelving holesg 15 in the drive collar 26 and which bite
into the drive shaft 102.

setting te
18 adegua
the hub 40 and

support assembly 20 are in appropria

and

contact.

pump ready for operation.

In

a further embodiment shown in Figure 5,

Once fixed 1n place,

bs 66 can be removed, which ensures tha:

chat the various components of

The mechanical seal 10 is now in place

the

- there

ce running clearance between the drive collar 26

the

e tengsion and
and the

the mechanical

seal 10A is in all respects the same as the mechanical

sea

L 10 shown in Figure 1 to Figure 4,

and

for simplicity

like parts have been given a similar part number with the

additional letter “A”".

mechanical seals 10, 10A is the presence o:

asyastem 97 1in the meche

The

nical seal 10A.

maln difference be:

-ween the
. a guench

The quench system

97 1ncludes a port 98 that forms an internal conduit which

ex

housing 12A and

chamber which i1is loca’

tends

through the an;

nular

the various components of

“he hub 40A.

—ed between the ghai

flange 31A o:

-

the possible introduction of cooling water in:

- the sta

the support assembly,

"t sleeve

Cilonary

The port 98 1s arranged for

—O0 the seal

14 and

as well as

the possibility of flushing out any particulate matter

which has crept into the seal chamber in use.

A second

port (not shown) is also provided which forms a similar

11

ternal conduit to the port 98 bu

C which is angularly

spaced about the axis CL from the port 98 and provides a

discharge point for the cooling wa

seal chamber via the port 98.

Referring the Figures 6, 6a

mechanical seal 10A, fur

elastomeric couplings 28A,

, 7 and 7a in

relation

“er introduced into the

to the

“her detail 18 shown of the

38A. In Figures 6 and 6a, the
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elastomeric coupling 28A is shown in some further

pergpective detail when bonded to the sealing ring 16A.

In Figures 7 and 7a, the elastomeric coupling 38A is shown

—

in some further perspective detail when bonded to the

sealing ring 18A.

Accordingly, a mechanical seal is provided that is ideally

sulted for pumps. The seal is of simple construction and

is able to operate under fluctuating fluid pressures to

gr—
maed

provide a uniform biasing force on the sealing faces to

-

The mechanical

mailntain those sealing faces in contact.

seal does not require separate gquenching to cool the

sealing faces (although this is optionally available in

certain embodiments), and it ig able be fitted to drive

gy
pr—

shafts that are out of alignment with the pump casing.

)

In the claims which follow and in the preceding summary o:

the invention, except where the context requires otherwise

due to express language or necessary implication, the word

“comprising” 1s used in the sense of “including”, that is

- the features specified may be associated with further

features in various embodiments of the invention.

In the foregoing description of preferred embodiments,

1

specific terminology has been resorted to for the sake of

clarity. However, the invention is not intended to be

limited to the specific terms so selected, and it is to be

understood that each specific term includes all technical

equivalents which operate in a similar manner to

accomplish a similar technical purpose. Terms such as

"front" and "rear'", "inner" and "outer", "above" and

"below" and the like are used as words of convenience to

provide reference points and are not to be construed as

limiting terms.

The reference in this specification to any prior

publication (or information derived from it), or to any
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matter which is known, is not, and should not be taken as
an acknowledgment or admission or any form of suggestion

that that prior publication (or information derived from
1t) or known matter forms part of the common general

5 knowledge in the field of endeavour to which this
specification relates.

Finally, it is to be understood that various alterations,

modifications and/or additional may be incorporated into

10 the various constructions and arrangements of parts

without departing from the spirit or ambit of the
invention.
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CLAIMS:

1. A mechanical seal comprising a rotatable portion~ a

staticonary portion, a rotatable sealing face aBBOClated

~with the rotatable portion; & stationary sealing face

associated with the stationary portion, the gealing
faces being in opposed relation and arranged to be

urged into contact to form a seal therebetween, and a .

support assembly incorporating one of the sealing faces
thereon, the support assembly. 1ncorporating a bisging
deVice and being cperative to move that aealing face
inteo contact with the other of the sealing faces under

“the influence of a biasirig force of the- biasing dev1ce,1
wherein the biasing device comprises orie. oY more

regilient members that in use are deformed 80 as to be-

-placed in tension. to prOVlde Che biasing . fcrce

2, A mechanical seal according £o aclaim 1, wherein the
cne or more resilient memberg of the biaaing device is
formed from a vascoelastic material

3. A mechanical seal according to ¢laim 1 oka 2,.

wherein the one or more resilient members la formed
- from pdlymeric material

| w4. | A mechanical seal according to anY'pIECEdlng claim

- wherein the biasing device is arranged to apply a
substantially uniform biasing force to the sealing face
disposed on the support asgembly =50 as to assgist in
maintaining alignment of the contacting sealing faces.

5. A,mechanical seal according Lo any'preceding claim,
wherein the biasing device ig in the form of a

- reailient ring that extends about the axis of rotation
| of the rotatable sealing face.

6. . A mechanical seal according ;o.CIaim s, Wherein’the

Anicnded She‘et
IPEA/AU



10

15

20

25

30

35 .

ca 02755489 2011-09-14 S PCT/AU2010/000306

Received 18 March 2011

- 22 -

resillent r:Lng 18 formed £rom . an elastomerlo polymer

that is placed in tenalon Lo impart t:.he biasing force
to the sealing face mounted'on the support assembly.

7. A mechanical seal according t.o any preceding ola:l.m,
wherein the GUpport aasembly :anorporatea d movable

portlon on which the seal:_ng face 1is dlapoaed and a

base portlon that mounts to, or beara against, the

stationary portion, and wherein the blaging device ig

disposed between the movable portion and the base
‘portion | o

8. - A mechanical seal accordlng to claim 7, where:l.n the

one orx more rea:.l:.ent members that forms the biasing

dev1oe is placed in tenaion by ralatlve movement of the
movable and base portlona of . the support assemly

N A mechanical seal according to ola:l.m 7 or 8,
| 'whereln the movable and base portiona of the support

assembly are arranged to overlap and the one or more
res:.l:.ent members are preloaded in tension by

. increas:.ng the amount of overlap.

iO'. A moohanloal geal aooord:.ng Lo olalm 7 or 8,
wherein the movable and base portlons of the aupport

-.aaaembly are mounted concentrically about the axils of

rotation of the rotary portion of the mochanioal seal

11. A mechanical -seal'accordin'g"to any preceding claim,

| where:.n the one or more resilient members is bonded to
'one Or more. components of the aupport asaembly

'.'-1_2.'. A mechanlcal geal acoord:.ng to olaim 11, wherein

the bond:l.ng 18 by & vulcanlzatlon process.

13. A mecham.cal aeal accord:.ng to any preoeding cla.:l.m, '-

‘wherein the support agsgembly forma part of a fluid

. | - Amended Shee't
| . IPEA/AU
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. barrier of the geal and the biaeing deVice ie f1u1d

imperVioue and forme part of that barrier

14, A mechanical sgeal according to any preceding claim“

f

- wherein the seal lS mounted in & £luid containing

chambher and the eupport assembly is configured fe that
the biasing deVioe 16 arranged to be exposed to the

- £fluid pressure in the chamber

15, A mechanioal seal according to claim 14, wherein

the biaeing device is configured 5O that the fluid
pressure assists the biasing force so that the biaeing
force. imparted by the biaeing device increases on
increasing fluid pressure in the chamber.

16. A.meohanical seal in a fluid containing chambexr
comprising ‘& rotatable portion; a stationary portion:.

a rotatable sealing face aseoCiated with the rotatable
-»portion, a stationary sealing face asgociated with the

stationary'portion, the eealing facesn being in’ opposed
relation and arranged to be urged into contact to form
a fluid seal therebetween, and & support asgembly |
incorporating one of the eealing facee Lherxeon, the
support aeeembly inoorporating a biaEing'device and is
operative to move that sgealing face into contact With
the other of the sealing faces under the influence of a
bilasing force of the biasing device, wherein the
biasing deVice is exposed to fluid preesure in the
chamber and the biasing force inoreases oh increaSing |
the fluid preseure in the ohamber.

17. A pump including a pump caeing having arl aperture "
‘a drive ghaft that extends through the aperture, and a
‘_mechanical geal according to any preceding claim

prOVldlng.a fluid seal between the ¢asing and the drive

-_shaft wherein the rotatable portion.of the. meohanical

seal is mounted to the drive eheft &nd the stationary

' Amended Sheet
-~ IPEA/AU
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pertion 6f.the‘mechanical~seal 18 mounted to the pump .
casing. | '

- Amended Sheet
IPEA/AU
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