@)

WO 95/29762

10

15

20

25

SEPARATION APPARATUS NOZZLE ASSEMBLY

This invention relates to improvements in and
relating to a nozzle assembly for separation
apparatus especially for use in separating of solids

from liquids by screening.

The invention is intended for use in

-separation apparatus wherein a liquid suspension is

introduced by feed means to the interior of a
rotatable screening drum, and ejected onto or across
the inner surface of the drum so that liquid passes
through apertures in the drum while screened solids

can be extracted from_within the drum.

Up to the present time, various nozzle
assemblies for use in separation apparatus have been

available.

In such separation apparatus the nozzle
assembly is generally set at a specific distance
from the rotating inner wall of the screening drum
in order that a substantially optimum pressure of
flow of suspension onto or across the inner surface
of the rotating drum may be achieved. The
disadvantage of this system is that in order to

maintain a substantially constant distance between
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the outlet of the noizle and the inner surface of
the rotating drum, and thus a substantially constant
pressure of flow, the drum must be a.éubstantially
perfect cylinder. -Such drum construction suffers

from a disadvantage of being complex and expensive.

It is thus the object of the present invention

to provide a nozzle ASsembly for a séparation

apparatus such that a substantially constant and

substantially'optimum distance may be maintained
between the discharge end of the nozzle and the
surface of the rotating drum when the drum is not a
perfect cylinder aﬁd/br to at least provide the

public with a useful choice.

According to the present invention there is
providéd in a first aspect a nozzle asseﬁbly for
ejecting a liquid suspension onto or across the
inner surface of the rotatable screening drum of a
separation apparatus having feed means to introduce
the liquid suspension to said nozzle assembly, and
characterised in that at least the outlet énd of .
said nozzle assembly is biasable towards said inner
surface of said drum, and wherein tracking means are
provided'on said nozzle assembly such that said
tracking means contagts.said inner surface of said

drum when said outiét end- is so biased, such that
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.said tracking means maintains a substantially
constant distance between said outlet end and said

inner surface of said drum while said outlet end is .

so biased.

5

According to the present invention there is
provided in a second aspect a method of ejecting a
liquid suspension onto or across the inner surface

.of the rotatable screening drum of a separation
10 apparatus at a substantially constant pressure,
comprising:
(1) passing said liquid suspension through a
nozzle assembly directed towards or across

15 said inner surface;

{(2) biasing at least the outlet end of said nozzle
assembly towards said inner surface;

20 (3) providing tracking means between said outlet
end and said inner surface of said drum such
that a substantially constant distance is
maintained between said outlet end and said
inner surface of said drum.

25

This invention may also be said broadly to

consist in the parts, elements and features referred
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to or indicated in the'specification of the
application individually, or céllectively, and any
or all combinations of any two or more of éaid
parts, elements or features, and where specific
integers are mentioned herein ﬁhich have known
equivalents in the art to which this invention
relates, such.known equivalents are deemed to be

incorporated herein as if individually set forth.

Further aspects of this invention, which

should be considered in all its novel aspects, will

' become apparent from the following description given

by way of example of a possible embodiment thereof,
and in which referenqe is made to the accompanying

drawings wherein:

Figure 1: Shows diagrammatically an elevational view

of a nozzle assembly for a pressure-fed separation
apparatus according to one possible embodiment of

the invention.

Figure 2: Shows diagrammatically a pian view of the

nozzle ASsembly of Figure 1.

Figure 3: Shows diagrammatically a perépective view

of the nozzle assembly of Figure 1.
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‘Figure 4: Shows diagrammatically a plan view of a

connector means forming part of the nozzle apparatus

of Figure 1.

Figure S5: Shows an elevational view of the

connector means of Figure 4.

Fiqure 6: Shows diagrammatically a front view of

the connector means of Figure 4.

Figure 7: Shows an elevational view of an

alternative embodiment of the invention.

It will be appreciated that the present
invention is particularly suited for use with a
pressure-fed separation apparatus where a
substantially constant distance is required to be
maintained between the interior surface of the
rotatable screening drum and the outlet end of the

nozzle assembly. However, it will be appreciated

that the present invention has applications wherever

a substantially constant and/or substantially
minimum distance is required to be maintained

between a nozzle and a rotating surface.

Referring firstly to Figure 1, this shows

diagrammatically an elevational view of a nozzle
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assembly for a pressure-fed separation apparatﬁs
according to one possible embodiment of the
invention. The nozzle assembly referenced by (1) is
shown consisting of a body (2) and a connector (3).
The connector is shown screwed into a tap (4),‘the
tap being connected to the manifold (5) of the
pressure-fed separation apparatus. Also shown in
Figure 1 is the tracking means (6) attached to the
outlet end of the body of the ndzzle assembly and
separating the outlet end of the body from the
interior surface of a rotatable screening drum (7)
forming part of the pressure-fed separation

apparatus.

The outlet end of the body (2) of the nozzle
assembly (1) is represented in Figure 1 in two
positions relative to the surface of the dfum, in
order to demonstrate the effect of the swivel means
(8) in allowing the outlet end of the nozzle
assembly to track the inner surface of the rdtating
drum (7) when the outlet end is biased towards the

drum (7).

Figure 2 shows diagrammatiéally a plan view of
the nozzle assembly according to one possible
embodiment of the invention for a preSSure-fed

separation apparatus showing the tracking means (6)
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‘attached to the outlet end of the body (2)'by way of
screws (9) and the body (2) connected to the
connector (3) by way of swivel means (8) and bolt

(10) .

Figure 3 shows diagrammatically a perspective
view of the nozzle assembly (1) for a pressure-fed
separation apparatus according to one possible
embodiment of the invention showing the tracking
means (6), the swivel means (8) and the bolt (10) by
which the body (2) and the connector {(3) are

connected together.

Figure 4 shows diagrammatically a plan view of
the connector (3) for a pressure-fea separation
apparatus according to one possible embodiment of
the invention showing the end (11) of the connector
threaded to allow connection to the pressure-fed

separation apparatus tap.

Figure 5 shows an elevational view of the
connector of the nozzle assembly for a pressure-fed
separation apparatus according to one possible
embodiment of the invention showing the connector
(3) and swivel means (8) perforated by a hole (12)
thereby allowing the connector to be connected to

the body means by way of a bolt.
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Figure 6 shows diagrammatically a front view
of the connector (3) of the nozzle assembly for a
pressure-fed separation apparatus acéording to one
possible embodiment of the invention showing the
swivel means (8) of the connector, the circular
inlet of the connector (11) and the rectangular

outlet (13) of the connector.

Figure 7 shows diagrammatigally an elevation
view of a nozzle assembly for a pressure-fed
separation apparatus according to an alternative
embodiment of the invention in which the tracking
means consists of a roller (14). Again, the outlet
end and tracking means are shown in.two positions,
demonstrating the effect of the swivel means (8) in.
allowing the outlet end of the npzzle assembly to
track the ihner surface of the rétating drum (7)

when the outlet end is biased towards the drum.

In use according to the invention the nozzle
assemblylis designed to eject alliquid suspension
onto or across the ihﬁet surface of a rotatable
screening drum of a separation apparatus, in
particular a pressure-fed separation apparatus. The
liquid suspension is fed to the nozzle assembly by

feed means.
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According to the invention, the outlet end of
the nozzle assembly is biasable towards the inner
surface of the drum. 1In the preferred embodihent,
the nozzle assembly includes swivel means located
between the feed means which introduces the liquid
suspension to the nozzle assembly, and the ocutlet
end of the nozzle assembly, so that the outlet end

is able to swivel relative to the feed means.

As least the outlet end of the nozzle assembly
is thus able to be biased against or towards the

inner surface of the screening drum.

The biasing may be achieved in use by the
passage of the liquid suspension through the nozzle

assembly under pressure.

Alternativeiy, biasing means such as
mechanical biasing means for example a spring, may
be provided, to bias the outlet end of the nozzle
assembly towards the inner surface of the screening

drum.

When the nozzle assembly outlet end is thus
biased towards the screening drum, the tracking
means, which may for example be a pad or a roller as

illustrated in the figures, contacts the inner
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‘surface of the rotating drum, between the surface

and the outlet end. Aé the drum rotates, the outlet
end thus remains spaced at a substantially constant
and optimal distance from the inner surface
determined by the tracking means. Irregularities of
the inner surface are tracked by the tracking means,

so that the distance is maintained."

Thus the angle and pressure of the ejection of
the liquid suspension at or across the screening
drum is maintained at a substantially constant

level.

The tracking means may be used in a contra-

flow or pro-flow system.

The tracking means may be lubricated by liquid
or gas, the liquid or gaseous supply means being
arranged between the tracking means and the surface
of the drum, or arising from the.exterior_of the
rotating.drum or by way of supply through the

contact surface of the tracking means.

The illustrations show the use of the present
invention in a pressure-fed separation apparatus
wherein the nozzle is ranged at a particular angle

in relation to. the screening drum. However, the
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present invention could also be adapted for use with
any liquid supply system where it is desirable that
a substantially constant or optimal distance be
maintained between the nozzle and the surface on to

5 which the liquid is to be ejected.

The particular embodiment of the invention
shown is made of a number of discrete parts, 1t a
integral nozzle assembly could also be constructed

10 of suitable materials.
It is thus seen that the present invention

provides a simple yet effective nozzle assembly for

use in separation apparatus.
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WHAT WE CLAIM IS:

A nozzle assembly for ejecting a liquid
suspension onto or across the inner surface of
the rotatable screening drum of a separation
apparatus having feed means to.introduce the
liquid suspension to said nozzle assembly, and
charactefised in that at least the outlet end
of said nozzle assembly is biasable towards
said inner surface of said drum, and wherein
tracking means are pro#ided on said nozzle
assembly such thét said tracking means
contacts said inner surface of said drum when
said outlet end is so biased; such that said
tracking means maintains a substantially
constant distance between said outlet end and
said inner surface of said drum while said

outlet end is so biased.

- A nozzle assembly according to claim 1 in

which the nozzle assembly includes swivel
means located between said feed means and said
outlet end such that said outlet end is able

to swivel relative to said feed means.

A nozzle assembly aécording to claim 1 or 2 in

which said tracking means comprises a pad.
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A nozzle assembly according to claim 1 or 2 in

which said tracking means comprises a roller.

A nozzle assembly according to any preceding
claim operable so that the passage of liquid
suspension through said nozzle assembly biases
said outlet end towards said inner surface of

said drum.

A nozzle assembly according to any of claims 1
to 4 in which biasing means are provided so
that said outlet end is biased towards said

inner surface of said drum.

A nozzle assembly according to claim 6 in
which said biasing means comprises one or more

springs.

A nozzle assembly according to any preceding
claim in which supply means is provided
operable to supply a liquid and/or gaseocus
lubricant to the point of contact between said
tracking means and said inner surface of said

drum.

A separation apparatus including a nozzle

assembly according to any preceding claim.
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A method of ejecting a liquid suspension onto

or across the inner surface of the rotétable

screening drum of a separation:apparatus at a

substantially constant pressure, comprising:

(1)

(2}

(3)

passing said liquid sﬁspension through
a nozzle assembly directed towards or

across said inner surface;

biasing at least the outlet end of said
nozzle assemblyntowards said inner

surface;

providing tracking means between said
outlet end and said inner surface of a
said drum such that a Substantially
constant distance is maintained between
said outlet end and said inner surface

of said drum.



