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FIGURE 1

(57) Abstract: The present invention relates generally to a vibratory centrifuge (10) comprising a shaft assembly (12) mounted to a
basket assembly (14) which is rotated by a drive mechanism (16). The shaft assembly (12) includes a shaft (38) rotationally mounted
in a shaft housing (40) and adapted at opposing ends to connect to the basket assembly (14) and the drive mechanism (16), respect -
ively. The shaft assembly (12) also includes a pair of preloaded thrust bearings (42A and 42B) mounted to the shatt (38) and de -
signed to handle axial vibratory loads in the shaft (38). One of the preloaded thrust bearings (42A) is mounted to the shaft housing
(40) and thus designed to also handle radial loads. The shatt assembly (12) further comprises biasing means in the form of disc
springs (46) mounted between the pair of preloaded bearings (42A/B) to maintain a predetermined constant static preload under the
axial vibratory loads.
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VIBRATORY CENTRIFUGE

FIELD OF THE INVENTION

The present invention relates broadly to a vibratory centrifuge shaft assembly.
The invention also relates generally to a vibratory centrifuge.

BACKGROUND TO THE INVENTION

Vibratory centrifuges are constructed from:

i) conical baskets made from wire sieve segments that are rotated to
achieve up to 100g of centrifugal acceleration for the purpose of solid/liquid'
separation to dewater coal, salt, sand and phosphate in mineral processing plants;

i) a solidé transport system consisting of some form of -mechaniqai
excitation to vibrate the minerals along the basket. |

In operation, the bulk material is fed through a chute onto the basket. The
rotation of the basket 'speeds up the feed material to begin centrifugal de\;vatering.
The rotating parts (the basket and shaft assembly) are vibrated to transport the
mineral, such'as coal. The effluent water is collected in the main housing and drainéd
away, the dewatered solids vibrated off the basket to a discharge chute. The main
housing is mounted on resilient vibration isolators above a base frame fixed to a
foundation.

In most vibratory centrifuges on the market, the two bearihgs supporting the
shaft are subjected to high axial loads due to the vibration of the shaft assembly, and
also high radials loads from rotating imbalance forces generated by uneven
distribution of feed material on the basket. Due to this, the bearings are exposed to
high cyclic and/or shock loading degrading the condition and service life of the -
bearings. ‘
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SUMMARY OF THE INVENTION

~ According to one aspect of the present invention there is provided a vibratory
centrifuge shaft assembly comprising: -
a shaft rotationally mounted in a shaft housing and adapted at opposing ends
to connect to a basket assembly and a drive mechanism, respectively;
a preloaded thrust bearing mounted to the shaft and designed to handle axial
vibratory loads in the shaft.

According to another aspect of the invention there is provided a vibratory
centrifuge comprising: _

a shat rotationally mounted in a shaft housing;

a basket assembly mounted fo one end of the shaft; -

a drive mechanism mounted to an oppbsite end of the shaft;

a preloaded thrust bearing mounted to the shaft and designed to handle axial
vibratory loads in the shaft.

Preferably the preloaded thrust bearing is one of a pair of preloaded thrust
bearings mounted to the shaft proximate one another and located at or adjacent the
drivé mechanism. More preferably one only of the preloaded thrust bearings is
mounted to the shaft housivng and designed to also handle radial loads.

Preferably the shaft assembly further comprises biasing means mounted
intermediate the pair of preloaded thrust bearings to maintain a predetermined
constant static preload under the axial vibratory loads. More preferably the biasing
means includes disc springs mounted between the preloaded thrust bearing and an
internal annular flange of the shaft housing. Even more preferably the other of the pair
of the preloaded thrust bearings is located on an opposite side of and abuts the
internal annular flange at the predetermined constant static preload.

Preferably the shaft assembly also comprises-a radial bearing mounted to the
shaft and the shaft housing at or adjacent the basket assembly. More preférably the
radial bearing together with said one only of the preloaded thrust beafings handle
radial imbalance loads in the shatt.
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Preferably the basket assembly includes a frusto-conical basket connected at
its smaller diameter end to a basket mount connected to the shaft. More preferably
the basket is fabricated at least in part from a mesh or sieve material.

Preferably the drive mechanism includes a pulley connected to the shaft and
coupled to a drive motor via a continuous belt. |

BRIEF DESCRIPTION OF THE DRAWINGS

In order to achieve a better underétanding of the nature of the present
invention a preferred embodiment of a vibratory centrrfuge shaft assembly, and a
vibratory centrifuge will now be described, by way of example only, with reference to

the accompanying drawings in which:

Figure 1 is an isometric view of a wbratory centrifuge according to an
embodiment of the invention;

Figure 2 is an isometric sectioned view of the vibratory centrifuge of figure 1;
Figure 3 is a side sectioned view of the vibratory eentrifuge of figures 1 and 2;

Figure 4 is an isometric sectioned view of a shaft assembly taken from the
vibratory centrifuge of the preceding figures; "

Figure S5 is a side sectioned view of the vibratory centrifuge shaft assembly of
figure 4; and

Figure 6 is a schematic of the shaft assembly of figures 4 and 5.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

As best shown in figures 1 to 3 there is a vibratory centrifuge 10 comprising a
" shaft assembly 12 mounted to a basket assembly 14 which is rotated by a drive
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mechanism depicted generally as 16. The vibratory centrifuge 10 also comprises a

“chute 18 which is operatively coupled to the basket assembly 14 to provide it with a
solid/liquid feed such as coal, salt, sand and phosphate to be dewatered in a mineral
processing plant. It should however be understood that the vibratory centrifuge has
other applications besides solid/liquid separation.

As shown in figure 1 the vibratory centrifuge 10 otherwise comprises a
baseframe 20 to which a main housing 22 is connected via support mounts such as
24 (see figure 3) and vibration isolators such as 26 (see figure 1). The vibration
isolators such as 26 of this embodiment are oriented as inclined mounts to handle
high axial vibratory loading together with high rotating imbalance loads. The inclined
vibration isolators such as 26 are designed to handle all dynamic loads, both
axial/thrust and radial loads, prevalent in vibratory centrifuges of this type. The drive
mechanism 16 of this embodiment include_s a pulley 28 connected to the shaft
assembly 12 and coupled to a drive motor 30 (see figure 1) via a continuous belt 32.
As Shown in figures 2 and 3 the basket assembly 14 includes a frusto-conical basket
34 connected at its smaller diameter end to a basket mount 36 connected to the shaft
assembly 12. The basket 34 is about its iapered or conical surface fabricated from a
mesh or in this example wire sieve segments.

As best shown in figures 4 and 5 the shaft assémbly 12 includes a shaft 38
rotationally mounted in a shaft housing 40 and adapted at opposing ends to connect
to the basket assembly 14 and the drive mechanism 16, respectively (see figures 2
and 3). The shaft assembly 12 also includes a pair of preloaded thrust bearings 42A
and 42B mounted to the shaft 38 and designed to handle axial vibratory loads in the
shaft 38. One of the preloaded thrust bearings 42A is mounted to the shaft housing
40 and thus designed to also handle radial loads. The pair of preloaded bearings
42A/B are located on the shaft 38 adjacent its connection to the drive mechanism 16.
The shaft assembly 12 also comprises a radial béaring 44 mounted to the shaft 38
and the shaft housing 40 adjacent the basket assembly 14. The preloaded bearing
42A tdgether with the radial bearing 44 handle radial loads in the shaft from rotating
imbalance forces generated by uneven distribution of feed material on the basket 34.
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The shaft assembly 12 further comprises biasing means in the form of disc
springs such as 46 mounted between the pair of preloaded bearings 42A/B to
maintain a predetermined constant static preload under the axial vibratory loads. In
this embodiment the disc springs 46 are mounted between the other of the preloaded
thrust bearings 42B and an internal annular flange 48 of the shaft housing 40. The
preloaded thrust bearing 42A is located on an opposite side of and abuts the internal
annular flange 48 at the predetermined constant static preload. The preloaded
bearings 42A/B are a tolerance fit on the shaft 38 and are preloaded before operation
by hydraulic pressure in applying a compression on the disc springs 46 inside the
shaft assembly 12. This preload is maintained by a combination of a lock nut 50 and
the tolerance fit of the preloaded bearings 42A/B on the shaft 38. The preloaded
thrust bearing 42B has radial clearance from the shaft housing 40 and thus has no
applied radial loads. Therefore, two of the three bearings 42A and 44 handle radial
imbalance loads, and two of the three bearings 42A/B handle preload and axial/thrust
vibration loads.

The shaft assembly 12 and associated bearing arrangement of this
embodiment maintains a set preload force on the bearings to avoid high cycl'ic and/or
shock loading degrading the condition and service life of the bearings. In its
application in centrifugal dewatering 1he Ydisc springs 46 and associated pair of
preloaded thrust bearings 42A/B are preloaded to between 100 to 120 kN with axial
vibratory loads at around 60 kN. The preloaded bearings 42A/B are effectively
balanced either side of the annular flange 48 to handle the vibratory axial loads
produced by the solids transport system (not shown). Figure 6 is a schematic
illustration of the shaft assembly 12 showing the described arrangement of bearings
42A/B and 44, disc springs 46, shaft 38 and shaft housing 40.

Now that a preferred embodiment of the present invention has been described
in some detail it will be apparent to those skilled in the art that the vibratory centrifuge

has at least the following advantages over the admitted prior art:

1. | The expected service life of the bearing assembly is extended;
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2. The shaft and more particularly bearing assembly is understood to
produce significantly less heat compared to traditional systems which
may heat up to and in excess of 90°C;

3. The inclined vibration isolators simplify the baseframe whereas
traditional designs having several vertical, horizontal and axial isolators

. are necessarily quite large and complex to accommodate multiple
isolators. ‘

. Those skilled in the art will appreciate that the invention described herein is
susceptible to variations and modifications other than those specifically described.
For example, the specific bearing arrangement may vary from that described and
possibly be limited to a single preloaded thrust bearing. The main or shaft housing,
basket assembly, and/or drive mechanism may vary from the specific design
described and illustrated. All such variations and modifications are to be considered
within the scope of the present invention the nature of which is fo be determined from
the foregoing description.
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CLAIMS
1. A vibratory centrifuge shaft assembly comprising:

a shaft rotationally mounted in a shaft housing and adapted at opposing ends
to connect to a basket assembly and a drive mechanism, respectively‘;

a preloaded thrust bearing mounted to the shaft and designed to handle axial
vibratory loads in the shaft.

2. . Avibratory centrifuge comprising:

a shaft rotationally mounted in a shaft housing;

a basket assembly mounted to one end of the shaft;

a drive mechanism mounted to an opposite end of the shaft;

a preloaded thrust bearing mounted to the shaft and designéd to handle axial
vibratory loads in the shaft. ' |

3. A vibratory centrifuge shaft assembly or a vibratory centrifuge as defined in
claim 1 or 2 respectively wherein the preloaded thrust bearing is one of a pair of
preloaded thrust bearings mounted to the shaft proximate one another and located at
or adjacent the drive mechanism.

4, A vibratory centrifuge shaft assembly or a vibratory centrifuge as defined in
claim 3 wherein one only of the preloaded thrust bearings is mounted to the shatft
housing and designed to also handle radial loads.

5. A vibratory centrifuge shaft assembly or a vibratory centrifuge as defined in
either of claims 3 or 4 wherein the shaft assembly further comprises biasing means
mounted intermediate the pair of preloaded thrust bearings to maintain a
predetermined constant static preload under the axial vibratory loads.

6. A vibratory centrifuge shaft assembly or a vibratory centrifuge as defined in
claim 5 wherein the biasing means includes disc springs mounted between the
preloaded thrust bearing and an internal annular flange of the shaft housing.

7. A vibratory centrifuge shaft assembly or a vibratory centrifuge as defined in
claim 6 wherein the other of the pair of the preloaded thrust bearings is located on an
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opposite side of and abuts the internal annular flange at the predetermined constant
static preload.

8. A vibratory centrifuge shaft assembly or a vibratory centrifuge as defined in any
one of the preceding claims wherein the shaft assembly also comprises a radial
bearing mounted to the shaft and the shaft housing at or adjacent the basket
assembly.

9. A vibratory centrifuge shaft assembly or a vibratory centrifuge as defined in the
claim 8 (when it depends on claim 4) wherein the radial bearing together with said
one only of the preloaded thrust bearings handle radial imbalance loads in the shaft.

10.  Avibratory centi'ifuge as defined in any one of claims 2 to 9 wherein the basket
assembly includes a frusto-conical basket connected at its smaller diameter end to a
basket mount connected to the shaft.

11. A vibratory centrifuge as defined in claim 10 wherein the basket is fabricated at
least in part from a mesh or sieve material.

12. A vibratory centrifuge as defined in any one of claims 2 to 11 wherein the drive
mechanism includes a pulley connected to the shaft and coupled to a drive motor via
a continuous belt. |
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