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VALVE FOR THE FLOW CONTROL OF A FLUID COMPRISING SOLID PARTICLES

The invention relates 10 apparatus for operating 2 closure, 2 material handling
system including such apparaws, and 2 method of transferring a flowable

material from a material storage container.

Marerial handling apparatus generally consists of a storage container or silo, with
a discharge aperrure, and operating means therefor. Product from the silo is
discharged mainly due to gravity through the aperture which is generally located
at or near the bontom of the apparatus. A problem experienced with apparatus
such as this is that on delivery, briule, or friable products such as for example,
tablers, can be damaged. In particular, when the aperture is closed after an
amount of product has been dispensed, product trapped between the closure and
the rim of the aperture may be crushed, resulting in a loss of useable product,
and potential contamination by dust.

It is an object of the invention 1o mitigate problems such as this. .
According 1o the invention there is provided apparatus for operating a closure
for an aperture of 2 material storage container, comprising means 10 regulate the

position of the closure relative to the aperture during closure thereof.

The reguiating means may comprise moveable stop means adapted to abut a part

of the apparatus in the closed position.

The regulating means may inchide adjustment freans 10 adjust the position of the

stop means relative to the closure.

The adjustment means may be operable 10 move the stop means from an
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operating to a non-operating position.

The stop means may be pivotably mounted for movement between the operating

and non-operating positions.
The adjustment means may comprise cylinder means.

The stop means may comprise a tapering nose part, a surface of which is
disposed 10 contact a part of the apparatus in the closed position.

The apparatus may comprise cylinder means for operating the closure.

It is preferred that the regulating means is adapted to cooperate with a part of
the cylinder means for regulation of the position of the closure. The cylinder part

may comprise an elongate extension, which moves with the cylinder means when
it is operated.

According to a second aspect of the invention, there is provided a material
handling system including a material storage conuainer having an aperture and
a closure therefor, comprising apparatus as hereinbefore defined. The apparatus

is preferably disposed outside of the container and closure.

According 10 a third aspect of the invention there is provided a method of
transferring a flowable product from a material storage container which
comprises the sieps of providing apparatus 1o open a closure of the container,
allowing material to run out of the container and then operating the apparatus to

close the closure 1o leave a2 gap between the closure and the container, so that

. material trapped berween the closure and container is not crushed.
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Apparatus embodying the invention is hereinafter described, by way of example,

with reference 1o the accompanying drawings.

Fig. 1 is a side view of a material storage and discharge container for use with
apparatus according to the invention;

Fig. 2 is a side view of a base part including apparatus according o the
invention;

Fig. 3 is a side sectional view of the apparatus of Figs. 1 and 2 in an open
position;

Fig. 4 is a side view of the apparatus of Figs. 1 and 2 in a closed position:
Fig. 5 is a plan view of the apparatus of Fig. 2;

Fig. 6 is a wransverse sectional view through the base part of a material siorage

container including appararus according to the invention: and

Fig. 7 is an enlarged view of apparatus according to the invention in 2 non-

operative position.

Referring 1o the drawings, there is shown apparatus 1 for operating a closure 2
for an aperture of a material storage container 3, comprising means 4 to regulate

the position of the closure 2 relative 10 the aperture.

" The api:araiﬁs illustrated is that générai)y referred 1o as an Intermediate Bulk

Container or IBC, which usually. consists of a container 3 with an-inlet 5 and an

outlet (not shown). The container is mounted on a base part 6 on which it is
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supported. The base part 6 includes the apparaws 1 for operating a valve or
closure 2 of the container, which in the illustrated embodiment is a generally
conical device. Referring 10 Figs. 3 and 4 the device 2 generally comprises 2
coné—shaped stopper, the apex of which extends into the conrainer 3. An edge
seal or seals are provided around the periphery of the device 2 which sealingly
engage with the mouth of the aperture of the container to prevent material
escaping when the device 2 or valve is in a closed position. The device 2 is
moved from the open to the closed positions by apparatus which, in the
illustrated embodiment, is in the form of a lifting cylinder and piston

arrangement 7, situated outside {as viewed) of the device 2 in the base part 6.

The base part 6 is further provided with a chute 8 through which product is
delivered, which preferably is offset and angled away from the vertical by for
example 30°, as viewed, in order to minimise damage to friable products such
as tabiers during their progress down the chute 8.

Referring to Figs. 3 and 4, to deliver product from the comiiner, the cylinder
7 is operated by any suitable control means, 1o extend the piston upwardly (as
viewed) into the device 2, thereby raising it into the IBC. An annular gap 9 is
thereby created through which product can flow from the container 3 and out
through the chute 8. When a sufficient amount of product has been delivered,
the cylinder 7 is again actuated by appropriate control means to fower the device

2 closing the annular gap 9 and prevenring further product discharge.

As will be appreciated, in prior known discharge apparatus, when the device 2
is lowered back into the closed position, product for example in the form of
wablets "bridges” and often becomes trapped berween the device 2 and the rim
of the aperture, and is crushed. Apparats as shown berein embodying the

mvemxon overoomes t}us problem by providing regulating means 4 (Figs. 2, 5,
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6 and 7) which includes adjustment means 10. The adjustment means 10 is in the
form of a cylinder device mounted on a part of the base 6, although any suitable
device such as for example a bellows device could be used. The cylinder device
10 is operatively connected with a2 movable stop means 11 in the form of a
substantially triangular part having a 1apered nose 12. The nose 12 has an upoer
{in use) surface 13. The stop means 11 is pivotably mounted both to an extension
part or piston 14 of the cylinder 10 and a part of the base 6. As illustrated, the
regulating means 4 is mounted so as to be cooperable with an inverted T

extension part 15 which extends from the bottom (in use) of the cylinder 7 and
is moved upwards and downwards with the cylinder 7.

In use, the container 3 is filled with product through the aperture 5 with the
device 2 in the fully closed position illustrated in Fig. 4. The cylinder 10 of the
regulating means 4 is operated to extend the piston extension part 14, thus
causing the tapered nose 12 of the stop means 11 to rise, away from the T-
shaped exiension 15, in a clockwise direction as illustrated. At this point, the T-
shaped extension 135 is fully extended downwandly, as viewed.

When 2 batch of product is to be delivered from the IBC, a suitable receptacie
is placed in communication with the chute 8 and the cylinder 7 is then operated
10 raise the device 2, as described above. Product then flows through the annular
gap 9, down the chute 8 and into the receptacle. When delivery is complete, the
adjustment means 10 is operated to withdraw the extension part 14 a preset
amount. This has the effect of lowering the rapered nose 12 of the stop means
11 by the pivoral movement {counter-clockwise as illustrated) to a position below
the T-shaped extension 15. The stop means 11 is thus locked into position. The
cylinder 7 is then operated {6 Tower the device 2, however the device cannot
descend 1o the full sealing position, because the downward path of the T-shaped
extensmn is blocked by the stop nieaz;s 11, and in particular the upper surface
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13 thereof. The rim of the device 2 is thus stopped short of the mouth of the '
aperture, by a distance which corresponds to the position of the stop means 11.

It is desirable 1o set the apparatus such that the annular gap which' is left after
the device is jowered is set to slightly larger than the average particle size of the
product in the container so that the particles bridge and will not flow,
nevertheless they will not be broken.

As will be appreciated, the size of the annular gap 9 is adjusted by adjusting the
set position of the stop means 11.

As can be seen, the actuating mechanism 7 is underneath and outside the IBC
which gives the additional ability 1o adjust the lift height of the cylinder 7
externally and also 1o provide a separately externally preset lift height. Although
the IBC may be made of any suitable material, it is preferably of a moulded
plastic construction. The central discharge hopper or chute 8 is also in the
embodiment, made of plastic.

It is not necessary 10 provide any form of vibrator, such as is commonly used
with apparatus of this kind although for cohesive products the cylinder 7 can be
osciliated to promote flow without harsh extreme vibration which can damage
powder.

Thus, the apparatus illustrated in the drawings is capable of delivering friable
products such as "green” capsules, free flowing powders or like pariiculate
material and tabiers, without damage occurring due 10 crushing between the ’
closure and the container. This is because the apparatus has the chute 8 which T

has a very shallow inclined outlet as shown which allows the product 10 roll

down or pass along the hopper walls gemtly and swirl around imo the offset



WO 97/06079 PCT/GB96/01674

7
angled discharge pipe. The apparatus 1 is adjustable 10 cater for different grades

and types of product and can be retro-fitted to existing material delivery systems
if required.

Ir will be understood that the terms "crush”, “crushing"”, "crushed" used herein

cover spailing, flaking, chipping or otherwise providing physically reduced
material.
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CLAIMS

1. - Apparatus for operating a closure for an aperture of a material storage
container, comprising means 1o regulate the position of the closure relative to the
aperture, in the closed position during closure thereof.

2. Apparatus according to Claim 1, the regulating means comprising
moveable stop means adapted to abut a part of the apparatus in the closed

position.

3. Apparatus according to Claim 2, the regulating means comprising
adjustment means to adjust the position of the stop means relative to the closure.

4, Apparatus according to any preceding claim, the adjustment means being
operable to move the stop means from an operating to a non-operating position.

5. Apparatus according to any of Claims 2 10 4, the stop means being
pivotably mounted for movement between the operating and non-operating

positions.

6. Apparatus according to any of Claims 3 10 5, the adjustment means

comprising cylinder means.

7. Apparatus according to any of Claims 210 6, the stop means comprising
a tapering nose part, a surface of which is disposed to contact a part of the
apparatus in the closed position. . Lo

8. Apparatus according to any preceding claim, including cylinder mears for
operating the closure.
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9. Apparatus according to Claim 8, the regulating means being adapted to
cooperate with a part of the cylinder means for regulation of the position of the

closure.

10.  Apparatus according to Claim 9, the cylinder part comprising an elongate
extension, which moves with the cylinder means when i is operated.

11.  Apparatws according to any preceding claim, adapted for use with a cone

closure device.

12. A material handling system, including a material storage container having
an aperture and a closure therefor, comprising apparatus according to any one
of claims 1 to 11.

13. A material handling system, according to Claim 12, the apparatus being

disposed outside the container and closure.

14. A method of transferring a flowable product from a material storage
container, comprising the steps of providing apparatus to open a closure of the
coniziner, allowing material 10 pass out of the container, and then operating the
apparatus 1o close the closure 10 leave a gap between the closure and the
container, so that material trapped between the closure and container is not

crushed.

15. A method according to Claim 14, including the step of presetting the

o - -apparatus 1o leave a predetermined gap between the closure and the coniainer.
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