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COMMONWEALTH CF AUSTRALIA
Patents Act 1952

DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT

In support of the Application made by NICHOLAS SUBOTSCH for a
patent for an 1invention entitled '"MEANS FOR REDUCING
PASSAGEWAY WEAR".

I, NICHOLAS SUBOTSCH, of 151A Melville Parade, Como, in the
State of Western Australia, Commonwealth of Australia, do
solemnly and sincerely declare as follows:-—

1. I am the applicant for the patent.

2. I am the actual inventor of the invention.
Declared at...(@d?( ..... this..é&g...day of. /ﬁ&q 1991

(Signature of Declarant)
NICHOLAS SUBOTSCH

oner of Patents,
tralia
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(57) Claim
1. In a passageway Lor causing deviation of a fluid flow
therein, means disposed along said passageway for reducing
wear along an opposing portion of the passageway wall
disposed to confront said fluid flow during said .
deviation, said means comprising a contoured outer surface
along a portion of said passageway wall opposite to said
opposing portion to define a bore of said passageway
~expanding in the Adirection of said fluid flow proximate to
_ said opposing portion so as to create a low pressure
region acting upon said fluid flow prior to and directly
'dpposite to said opposing portion thereby biasing fluid
~flow away from said opposing portion to reduce wear

- thereof and increase flow efficiency.
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THIS INVENTION relates to means for reducing passageway
'wéar in passageways for causing deviation of a fluid flow
which has particular utility in the passage of erosive or

abrasive fluids.

In the passage of erosive or abrasive fluids such as
slurries in mining operations, a major difficulty which is
tolerated in the industry is the replacement of various

components such as pumps and bends in pipelines which

cause a deviation in the flow of the slurry or the like.

Consequently, these components comprise surfaces which are

‘E ® . opposed to the general direction of fluid flow and so are

;Eoét. - subject to wear due to the abrasive, or erosive nature of
;°;'“ the - fluid more so than other surfaces of the component
':: , which do not confront the fluid flow to the same degree.

One particular example of this wear arises in the use of
centrifical slurry pumps, - whereby slurry is directed
. - centrifugally by an impeller within a circular chamber and
‘1is disoharged tangentially from the chamber through an
outlet port for conveyance down a pipeline. At the
jhnction of the outlet port and the circular chamber, a
cut water point is defined which essentially divides the
oslurry flow into two paths, the principal path being along
‘the outlet ~port, and the other path being of a
f_;proport;onally much  smaller size to impede the slurry

{Wreturnlng to the 1mpeller chamber .

,,eeult of the dev1at10n in flow of the slurry, the
e p01nt dlrectly confronts oncoming slurry to
: 'hdependi‘gjupon 1ts spatialy relationship
5 the' ' ‘along one or- the other paths.
ythe

'ras:ve nature of slurry,




taken for the cutwater point to inevitably wear away to a
point where the efficiency of the pump is inadeqguate and/
or a hole is formed in the wall of the pump in the region

of the cutwater point.

It is an object of the present invenition to provide means
for reducing the rate of wear upon opposing portions of a
wall of a passageway which cause a deviation in fluid
flow, and which confront the fluid flow to achieve the

deviation.

In accordance with one aspect of the present invention,
there is provided in a passageway for causing deviation of
a f£luid flow therein, means disposed along said passageway
for reducing wear along an opposing portion of the
passageway wall disposed to confront said fluid flow
+during said deviation, said means comprising a contoured
outer surface along a portion of said passageway wall
copposite to said opposing portion to define a bore of said
«passageway expanding in the direction of said fluid flow
E”aproximate to said opposing portion so as to create low
-pressure region acting upon said fluid flow prior to and
j~direct1y opposite to said opposing portion thereby biasing
:,,“fluid flow away from said opposing portion to reduce wear
T';Ztherebof.

The  invention will be better understood in the light of

teto

*the following description of two specific embodiments.

ceow.
w

LX)

©27iThe description is made with reference to the accompanying

- drawings wherein:-

"Lgﬁrg“1 is>a sectional view of a centrifugal slurry pump

incbrpdfétiﬁgf;the means of the invention in accordance

‘fVembodiment} and

ectional view of an elbow in a pipeline




showing the means of the invention in accordance with the

second embodiment.

The first embodiment is directed to a centrifugal slurry
punp 11 comprising a circular chamber 13 which houses an
impeller generally identified at 15, a tangential outlet

port 17 and means 19 for reducing wear.

As shown on the drawings, the outlet port 17 is formed
contiguously with the outside of the chamber 13 to define
an inner cutwater point 21 at the junction between the
: outer wall of the chamber and the inner wall of the outlet
. port. An inlet port (not shown) is disposed centrally of
the chamber 13 for introducing slurry into the pump which

is subsequently directed centrifugally by the impeller 15.

The outlet port 17 forms a passageway. from the chamber 13
for discharge of slurry and the cutwater point 21 defines
coce an opposing portion of the passageway wall which is
disposed to confront the slurry flow and divide the same
fefeet into two paths. The main path indicated by arrow 23
ie directs slurry flow tangentially from the chamber 13 out
° through the outlet port 17. The other path indicated by
arrow 25 returns a very small portion of the centrifical

slurry - flow back to the chamber 13. Consequently, the
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cutwater point 21 is subjected to extreme wear as a result

: of:thé abrasive erosive effect of the slurry.

.'ﬂ The_ means: 19 is disposed upon a portion 27 of the
 J_passageway wall oppoSite to the opposing portion or
hcutwater p01nt 21fof‘the passageway wall. The means 19
comprlses a contoured outer surface 29 and projects

:,th portlon 27 Qf thé passageway wall to

”iiffl of the paasageway wh1ch widens in cross-
\ss “he dlrectlon of “the slurry flow

g port”on or cutwater p01nt 21 of
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the passageway wall. Thus, as shown in the drawings, the
contoured surface 29 of the means initially projects
inwardly - of the passageway from a point upstream of the
cutwater point 21 to define a peak 33 also disposed
upstream of the cutwater point 21, and which subsequently
tapers outwardly of the passageway to return to the
portion 27 of the passageway wall toward the region of the
outlet port 17. In this manner, slurry flow proceeding
along the path 23 is subject to a semi venturi effect by
the creation of a low pressure region subsequent to
passing the peak 33 in the expanding bore 31 proximate to
the portion 27 of the passageway wall so causing slurry
flow to be biased towards the outer portion 27 of the wall
in preference to the cutwater point 21. Consequently,
this biasing effect upon the slurry flow reduces the
pressure of slurry flow confronting the cutwater point and

hence reduces wear of the same.

The second embodiment is directed towards a passageway
within an elbow 35 of a pipeline for conveying an abrasive
or erosive fluid, which similarly causes a deviation of

the fluid from its inertial direction.

As shown at Figure 2 of the drawings, the elbow 35

COmprises a passageway wall 37 having an opposing portion

_37a'along its outer side with respect to the passageway
h‘khich is disposed to confront the fluid flow during its
‘3;eée61ation‘along the elbow, a portion 37b of the passageway
fwall opp051te 'toA the opp051ng portion 37a, and means 39

'ectlng 1nward1y from the portlon 37b.

39 defines

the means~ expanding

”arr‘nge"e tﬂ an

the passageway. : Cpnsequently,
reated by the

éxpahaing bore




 41 causes a reduction in pressure in the region of the
bore adjacent to the portion 37b of the passageway to bias
fluid flow ‘away from the opposing portion 37a of the
passageway wall, and so reducing wear which would

otherwise proliferate therealong.

It should be appreciated that the scope of the present
‘invention is not limited to the particular embodiments
hereindescribed. In particular, the means 19 for
reducing wear along the opposing portion of the passageway
wall <can be formed either integrally with the wall during
its formation or alternatively, the means may be formed
discretely for subsequent insertion into the passageway
Ver e and affixture to the passageway wall by welding or

bonding.




e ne

na - .o
D sewn ee oes .
By -~ e Y .
o -w s By
e o- aw ee se

.
.
.
°
.
.
.
e
.
.
«
3
3
s
*
©
t
3

n

THE CLAIMS defining the invention are as follows:-

1. In a passageway for causing deviation of a fluid flow
therein, means disposed along said passageway for reducing
wear along an opposing portion of the passageway wall
disposed to counfront said fluid £low during said
deviation, said means comprising a contoured ouker surface
along a portion of said passageway wall opposite to said
opposing portion to define a bore of said passageway
expanding in the direction of said fluid flow proximate to
said opposing portion so as Lo create a low pressure
region acting upon said fluid flow prior to and directly
opposite to sald opposing portion Lhereby biasing fluid
flow away f£from said opposing portion to reduce wear

thereof and increase flow efficiency.

2. In an outlet passageway for a centrifugal pump
casing, means disposed along said passageway for reducing
wear of the cut water disposed to confront output £luid
flow at the Jjunction between said outlet passageway and
said casing, said means comprising a contoured outer
surface along a portion of said passageway wall
approximately opposite to said cutwater to define a bore
of saild passageway expanding in the direction of said
fluid flow proximate to said cutwater so as to create a
low pressure region acting upon said £luid flow prior to
and directly opposite to said cutwater thereby biasing
fluid flow away from said cutwater Lo reduce wear thereof

and increase flow efficiency of the centrifugal pump.

' %3, . Means disposed in a passageway substantially as
. heréin described with reference to the accompanying

drawings.

_this  TENTH  day of JULY 1991.

~ NICHOLAS SUBOTSCH
. Applicant.
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