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MATERIAL HANDLING APPARATUS

The invention relates to material handling apparatus, particularly to
an intermediate bulk container, |BC, which is used to hold, transport
and discharge flowable material contained therein, such as powders,
granules, and particulate material in general, which could be in slurry
form.

These materials are usually discharged through an outlet which is
normally obturated by a closure device, usually a cone or frusto-cone
which is raisable from the outlet to define an annular opening through
which a desired amount of the flowable material is discharged. These
closure devices, or "cone valves" are usually loosely fitted in the [BC
outlet. This can be a disadvantage in some situations for example the
valve can become dislodged during transit of the IBC over uneven
surfaces. Also when filling the IBC the impact of say incoming
powder can cause the cone valve to tilt with resulting leakage of
powder onto the floor. Various devices have been proposed to
combat this, both passive and active, and alt have performed
reasonably well, in that they limited the amount that the cone vaive
could tilt to an acceptable degree. However, levelling the cone vaive
completely is more difficult because variations in manufacture cause
such valves to be at slightly different heights from one IBC to the
next. Therefore proposed levelling devices are likely either not fuily
to reach the cone valve (and not fully level it} or can actually lift the

valve off its seat. The latter is also undesirable because deposits of

-product sometimes remain in the IBC and would be discharged onto

the floor.
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It is accordingly an object of the invention to seek to mitigate these
disadvantages.

According to a first aspect of the invention there is provided
apparatus for securing an obturating device of an outlet of a
container for flowable particulate materia'l, comprising a device
adapted to contact the obfurating device from below in use and draw

it into a secure position to obturate the outlet.

The device may be a rigid probe device. This provides for a positive

levelling action.

The rigid probe device may comprise a substantially flat plate device
and there may be seal means to brovide a seal between the plate and :
the obturating device in use. This provides for a maintenance of

levelling once achieved.

The seal means may be carried by the probe device. This provides for

a relatively simple construction.

The seal means may comprise an inflatable seal or a lip seal.

There may be vacuum means whereby to secure the device and
obturating device together. This provides for a positive levelling

action too,

The plate device may comprise an upper substantially flat, circular

surface, which may have a feathered perimeter. This provides for
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positive engagement of the plate and closure device and primary

levelling of the closure device.

The probe device may be mounted on an assembly which may
compress the seal means of the cone valve, which thereby improves
sealing and plugs the valve in place making it less likely to become
dislodged after removal. This enhances the securing or levelling
action, particularly where the assembly may comprise a compression
spring assembly.

There may be means to detect leveiness. This allows an operatar to
know the status of a levelling operation, particularly where the
detection means may comprise electrical and/for electronic means

such as a micro switch, or micro switches.

The assembly may alternatively or in addition comprise a piston and
cylinder arrangement. This provides a relatively simpfe mechanical

arrangement,
The piston an cylinder arrangement may be pneumatic.

In either embodiment, the assembly also provides for drawing the

obturating device into a substantially level attitude.

According to a second aspect of the invention there is provided
material handling apparatus including apparatus as hereinbefore
defined.
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Apparatus for securing an obturating device of an outlet of a
container for flowable material is hereinafter described, by way of
example, with reference to the accompanying drawings.

Fig. 1 is a schematic sectional view of a first embodiment of
apparatus according to the _invéntion, the obturating device being

fully lowered and levelled;

Fig. 2 shows a schematic sectional view of a second embodiment of
apparatus according to the invention, the obturating device being
tilted; and

Fig. 3 shows a view similar to that of Fig. 2, the obturating device
 being lowered and levelled.

Referring to the drawings, in which like parts are indicated by like

reference numerals, there is shown in Fig. 1 apparatus 1 which is for

securing by levelling an obturating device 2 in the form of a cone

valve for obturating an outlet 3 of a container 4, such as an IBC, for

flowable particulate material, comprising a device 5 adapted to -
contact the cone valve 2 from below in use and draw it into a

substantially level attitude.

The cone vaive 2 has a depending generally cylindrical wall 6 which
holds a cone seal (not sho.wn). The levelling device 5 in the
embodiment of Fig.1 is a rigid probe device which is a substantially
flat, circular plate mounted on an assembly in the form of a

compression spring 7 which itself is mounted on a support or base
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8. The device 5 is thus spring loaded, and it has a means to generate
a vacuum between the plate 5 and the cone valve 2 in the form of a
vacuum generator 9 which is in communication with the space below

the cone valve 2 via an orifice 10.

There is a depending peripheral cylindrical wall 11 which supports an
annular seal means in the form of an inflatable seal 12, which is
shown deflated in Fig. 1. The wall 11 also supports a lower, as
viewed, annular plate 13 which provides the levelling' action against
the under-edge of cylindrical wall 6 and which supports sensor
means in the form in the embodiment of micro-switches 14 at
opposite sides of the outlet 3. The plate 5 has a feathered perimeter
15.

In use, to level the cone valve 2, the IBC 4 is positioned over the
rigid plate 5 and the seal means 12 is inflated. The vacuum generator
9 now generates a vacuum in the space below the cone valve 2 and
above the rigid plate 5, thereby drawing the cone valve 2 down onto
the annular plate 13 providing the levelled condition, the compression
spring 7 providing an adequate down force to the levelled cone valve
2. The compression spring assembly 7 also constrains the plate 5 to
move vertically whilst remaining level, hence maintaining the cone
valve 2 in a fully level attitude. The micro-switches 14 allow an
operator to monitor the attitude and to check that levelling is fully
compiete.

It will be understood that instead of the inflatable seal 12, there may

be a passive seal such as a fip seal.
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In the alternative embodiment shown in Figs. 2 and 3, there is in
place of the compression spring assembly 7 a piston and cylinder
assembly 16 there being a seal 17 on the wall 11 and a cone seal 18
(which is not shown in Fig. 1). There are pneumatic or hydraulic lines
18, 19 to raise and lower the cylinder 16 and a vacuum line 20, from
a vacuum generator (not shown) and a vacuum detector 21.

In operation of the second embodiment, the cylinder 16 has sufficient
force but a heavily restricted flow rate to cause the piate 5 to rise
very slowly up to the cone valve, the seal 17 contacting the bottom
of the wall 6 of the cone valve 2 to provide the final levelling of the
cone valve. Simultaneously,-a vacuum is applied above the plate 5
and below the cone valve 2. As this cone valve 2 becomes fully
level, the seal 17 makes full circumferential contact with the cone
valve 2. Before the cone valve 2 is lifted from the outlet, the vacuum
detection switch 21 is operative to prevent further lifting of the
- cylinder 16, which is now used to exert a downward force to pull the

cone valve 2 firmly into its seat, fully level and sealed.

it will be understood that the apparatus described herein may be
used for applications other than in IBCs. Thus it may be used to
secure a cone valve closed in a rotatable blender during rotation. In
this application the pull down force of the assembly is higher, the
assembly being rigidly mounted in this case. The weight of product
imposes high forces on the cone valve which help secure it in
position.

The embodiments described with reference to the drawings thus
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provide for securing and/or levelling of the cone valve without lifting
the cone valve.
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CLAIMS

1. Apparatus for securing an obturating device of an outlet of a
container for flowable particulate material, characterised by. a device
{6) adapted to contact the obturating device (2) from below in use
and draw it into a secure position to obturate the outlet (3).

2.  Apparatus according to Claim 1, characterised by the device
(5) comprising a rigid probe device.

3. Apparatus according to Claim 1 or Claim 2, characterised by
the rigid probe device (5) comprising a substantially flat plate device
(5) and by seal (12) meahs to provide a seal between the plate (5)
and the obturating device (2) in use.

4, Apparatus according to Claim 3, characterised by the seal
means (12) comprising an inflatable seal.

5. Apparatus according to Claim 3, characterised by the seal
means (5) comprising a lip seal.

6. Apparatus according to any of Claims 3 to 5, characterised by
the seal means (12) being carried by the probe device (5).

7.  Apparatus according to Claim 6, characterised by vacuum

means (9, 10) whereby to secure the device (5) and obturating
device (2) together.
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8.  Apparatus according to any of Claims 3 to 7, characterised by
the plate device {5} comprising an upper substantially flat, circular
surface.

9.  Apparatus according to Claim 8, characterised by the
peripheral edge of the plate device {5} comprising a feathered edge
{15).

10. Apparatus according to any of Claims 2 to 9, characterised by
the probe device (5) being mounted on an assembly (7} which draws
the probe device (5) downwardly whereby to improve securing of the
obturating device (2} in the outlet {3).

11. Apparatus according to Claim 10, characterised by the

assembly (7) comprising a compression spring assembly.

12. Apparatus according to Claim 10, characterised by the

assembly {7) comprising a piston and cylinder arrangement.
13. Apparatus according to any preceding claim, characterised by
the assembly (7) being adapted to draw the obturating device (2) into

a substantially level attitude.

14. Apparatus according to Claim 13, characterised by means {14}

to detect levelness.

15. Apparatus according to Claim 12, characterised by the

detection means {14) comprising electrical and/or electronic means.
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16. Apparatus accord'ing to Claim 13, characterised by the
electrical and/or electronic means comprising a micro-switch (14).

17. Apparatus according to Claim 16, characterised by the piston

and cylinder arrangement being pneumatic.

18. Material handling apparatus, characterised by including

apparatus (1) according to any preceding claim.
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