1 APPARATUS FOR OPERATI NG A CLOSURE The

L nvention relates to apparatus for operating a closure, a material handling
systemincluding such apparatus, and a method of transferring a flowable
material froma material storage container. Mat eri al handl i par at us
general |y consMZO 5 storage container or silo, wit h a di s‘i‘ﬁ'éﬁ 1674
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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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gravity through the aperture which is generally |ocated at or near the
bottom of the apparatus. A problem experienced with apparatus such as this
is that on delivery, brittle, or friable products such as for exanpl e,

tabl ets, can be damaged. In particular, when the aperture is closed after
an amount of pvopesbrohas been di spensed, product trapped bet 74
.closure and the rimof the aperture may be crushed, resulting in a |l oss of
useabl e product, and potential contam nation by dust. In the prior art such
as EP-A-0 547 861 and FR-A-2 663 008 apparatus is disclosed in which the
‘position of the closure is adjustable by using the main closure operating
devi ce. It is an object of the invention to nmitigate problens such as
this. According to the invention there i provided apparatus for
operating a closure for an aperture of a material storage container,

characterised by éperainganniopératmepaidong t he cl osure, and second neans to
regul ate the position of the closure relative to the aperture by
interacting with the first neans to | eave a gap between the cl osure and the

aperture, in the ¢hongd i ddya pivortlhP mioGilh Rlroiihe EATIRN wRQPBILSE

noveabl e stop neans adapted t6 a a part of the
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 ciosure to leave 2 gap between the closure and the container, so tha

. material trapped berween the closure and container is not crushed.
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apparatus in the closed position. The regul ati ng neans may i ncl ude
adj ust nent neans to adjust the position of the stop neans relative to the
"cl osure. 2 The

adj ust rent nmeans may be operable to nove the stop neans frog&ﬁan%%ﬁti ng
to a non- ope&y@deee7TIPOSI ti on.

3

. 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
Conuainer 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



The, stop neans may be pivotably nounted for novenent between the operating
and non- operating positions. The adj ustnent nmeans may conprise cylinder
nmeans. The stop means may conprise a tapering nose part, a surface of
which is disposed to contact a part of the apparatus in the cIo

position.  ThWOBK%tus may conprise cylinder neans for op&FX @P?ﬁk

-cl osure. It is preferred that the regulating neans is adapted to
cooperate with a part of the cylinder nmeans for regul ation of the position
of the closure. The cylinder part may conprise an el ongate extension, which
nmoves with the cylinder nmeans when it is operated.

- 4
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,



According to a second aspect of the invention, there is provided a materi al
handling systemincluding a material storage container havi ng an aperture
and a closure therefor, conprising apparatus as herei nbefore defined. The
apparatus is preferably di sposed outside of the container and closure.
Accor di ng t o WOSTOsaspect of the invention there is provi CEF/SBIOITEY of
.transferring a flowabl e product froma material storage container which
conprises the steps of providing operating neans to open a closure of the
container, allowing material to run out of the container operating the
-operating neans to close the closure and operating regulating neans to
interact with the operating neans to | eave a gap between the cl osure and
the container, so that material trapped bét ween the closure and contai ner

I's not crushed. ¢ ..47) 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 m:o position. The
cylinder 7 is then operated 5 Tower the device 2 however the device cannot
desoend 10 the full sealing posmon because the downward path of the T-shaped
extensmn is blocked by the stop means 11 and in particular the upper surface



PCT/ GB96/ 01674 WO 97/ 06079

3 Appar atus enbodying the invention is hereinafter described, by way of
exanpl e, with reference to the acconpanyi ng draw ngs. Fig. 1is a
side view of a material storage and di scharge container for .6;0F674
appar at us accOYQPME t he inventi on; Fig. 2 is a side View of a base
-part including apparatus according to the I nventi on;
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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 tabiets, without damage occurring due 10 crushing between the

Tk - closure and the container. This is because the apparatus has the ¢hute 8 which
has a very shallow inclined outlet as shown wiuch allows the producr 1o roll

down or pass along the hopper walls gentlv and swxrl around into the offset



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

open posi tion; Fig. 4 is a side view of the apparatus of Figs. 1
"and 2 in a closed position: Fig. 5is a plan view of the apparatus of
Fig. 2; Fig. 6 is a transverse sectional view through the base part
of a materi alwosmsee contai ner including apparatus accBrHFRY R4t he
. invention: and Fig. 7 is an enlarged view of apparatus according to

the invention in a non- operative position. Referring to the
drawi ngs, there is shown apparatus | for operating a closure 2 for an

-aperture of a material storage container 3, conprising nmeans 4 to regul ate
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
v if required.

Ir will be understood that the terms "crush”, “crushing"”, "crushed" used herein
cover spailing, flaking, chipping or otherwise providing physically reduced
material.



the .position of the closure 2 aperture. The appar at us
i ugt rated is that generall yl llmﬂwmllﬂmlmﬂ% I ntermedi ate Bulk
Cont ai ner or | BC, which usually congdists & *a container 3 with an inlet 5

and an ~out %%97%% shown) . The container is nounted on am%{émG on
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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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ﬁart 6 includes the apparatus 1 for operating a

.val ve or cl osure 2 of ,t Hw’mﬂﬂm’mﬂ' ch in the illustrated enbodi nent
is a generally coni cal AR gto Figs. 3 and 4 the device 2

general |y congb%aﬁgg =wcone- sfiapdd ¥t opper, the apex of W8 psedi63ds
into the contarner 3. An edge seal or seals are provided around the
“periphery of the device 2 which sealingly engage with the nouth of the
aperture of the container to prevent materi al escapi ng when the device 2
or valve is in a closed position. The device 2 is noved fromthe open to
‘the closed positions by apparatus which, in the il lustrated enbodi nent,
Is in the formof alifting cylinder and piston arrangenent 7, situated
outside (as viewed) of the device 2 in the base part 6. The base part
6 i9 further provided with a chute 8 through which product is del i vered,

whi chI prefFrabiQy i s Aqub&ﬁié aamldiagwgd e&im\mwe‘fegmaﬁrggemmtbbmglfadmafw .
exanple 30[err], as vie , rder ,to mnim se _damage to friahle products
suchr as t abl CPREREM *ﬁ%‘ P%&r‘g?)f:ﬁﬁ‘fi%rsrge%\ﬁ?f 'Fﬁga‘a’h?? dhegposition b e

closure. )

4 . supported. The bas;

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

e - -apparatus to leave a predetermined gap between the closure and the container. -
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Referring to Figs. 3 and 4, to deliver product fromthe container, the

cyl i nder 7 is operated by any suitable control neans, to extend the

pi ston upwardly (as viewed) into the device 2, thereby raising it into
the IBC. An a r..gap 9 is t hereby created through whi can
rom1fron1theQE§%?gFger 3 and out t hrough the chute 8. Vﬁgﬁﬂgﬁgﬁ§?1cient
.anount of product has been delivered, the cylinder 7 is again actuated
by appropriate control nmeans to | ower the device 2 closing the annul ar
gap 9 and preventing further product d¥Scharge. GAs will be
appreciated, in prior known di scharge apparatusswhen the device 2 S

| owered back into the closed positjon..produet for exanple in the form of
tablets "bridges" and often bcEretropred—Hcty vioeis the device 2 and the

rim, of the aperture, and_ LS -eibshec—Appaiatss—at. shown herei n enbodyi ng
t he I nvention overLcet®s this probl em by providing regutating neans 4
(Figs. 2, 5,
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PCT/ GB96/ 01674 6 and 7) which includes adjustnent neans 10. The
adj ustment nmeans 10 is in the formof a cylinder device nmounted on a
part of the basw® 99me602dt hough any suitable devi ce such as le a
bel | ows device coul d be used. The cylinder device 10 is 5%@%5@?@5%&
connected with a novable stop neans 11 in the formof a substantially
triangul ar part having a tapered nose . The nose 12 has an upper (in
use) surface 13. The stop neans 11 i32 votably nounted both to an

ext ensi on pan or piston 14 of the cylinder 10 and a part of the base 6.
As illustrated, the regulating nmeans 4 is nounted so as to be
cooperable with an inverted i whi ch extends fromthe
bottdm (in use) of the cylin@ler 7 _and
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I s nmoved upwards and downwards with the cylinder 7. In use, the
container 3 is filled wth product through the aperture 5 with the

device 2 in the fully closed position illustrated in Fig. 4. The cylinder
10 of the “kﬁgHégLing means 4 is operated to extend the RicgihdesbretL£NSi on
part 14, thus ausi ng the tapered nose 12 of the stop neans 11 to rise,
away fromthe T- shaped extension 15, in a clockw se direction as
illustrated. At this point, the T- shaped extension 15 is fully
extended downwardly, as viewed. When a batch of product is to be
delivered fromthe IBC, a suitable recegrscle is placed in

communi cation with the chute 8 and the cylinder 7 is then operated to
rai se the device 2, as described above. Product then flows through the
annul, ar gap 9, down the fv‘r = 18 A S a7 .-y-ptacle. When delivery
is complete, the adj ust nepl_neans.10 LS—opematelefo W thdraw the
extension part 14 a prgse¥  ampunt. This has the ef cor=ef_| owering the
t apefed nose 12 oFEZERe~stop OBaRS Ty thepivetalooveTe™]
(counter-clockwi e as illjustrated) to a position below |J the T} shaped

extension 15. Thel stop mggans 11 is thus | ocked into posiiion. IS

I i
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|

vi ce

3

cylinder 7 is th%n operatjed to | ower the device 2, howevigr the d
cannot { i
i

|

P
N e

71

20N,
\
&
N\
\§‘
BTN S

|
e
=

[
~




descend to the full sealing position, because the downward path of the

T- shaped extension is blocked by the stop neans 11, and in particular
t he upper surface WO 97/ 06079
PCT/ GB96/ 0167 4yo 97706079 6 13

' HETRONBE ¢ he

thereof. The rimof the device 2 is thus stopped short of t
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aperture, by a distance which corresponds to the position of the stop nmeans

J11. It is desirable to set the apparatus such that the annul ar gap
which is left after the device is lowered is set to slightly larger than
the average pgidésokdissi ze of the product in the contalne@dﬁbﬁgmﬁnghe
particles bridge and will not fl ow, neverthel ess they will not be

-br oken. As will be appreciated, the size of the annular gap 9 is

.adj usted by adjusting the set position of the stop neans 11. As can

‘be seen, the actuating nmechanism 7 igsginderneath and outside the | BC
whi ch gives the additional ability to adjust the Iift height of the

cylinder 7 externally and also to provide a separately externally preset
lift height. Although the I BC nay be nade of any suitable material, it
is preferably of a noul ded pl asti =€

hopper or chyte 8 is also in the

L4

aspructi on. Thelcentral discharge
mawi= e nadi/g?'plastic.

FiG. 6
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It is not necessary to provide any formof vibrator, such as is commonly

ysed wi th apparatus of this kind although'for cohesive products the
cylinder 7 can be oscillated to pronote fl ow rlene

vi bration which can danmage powder . Thus, | &R r S ljustrated
in the drawi ngs is capable of delivering fri able pr suc S
"green" capsules, free flowi ng powders or |ike particul ate mat eri al and
tabl ets, w thout danmage oQXRPARATURIFOR ORERATINGh&CEOSURE: cl osure

and the container. This is because the apparatus has the chute 8 which

has a very shallow inclined outlet as showm which allows the product to

roll down or
t he of fset

il
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system including such apparatus, and a method of transferring a flowable

material from a material storage container.

Material handling apparatus generally consists of a storage container or silo, with
a discharge aperture, and operating means therefor. Product from thé silo is
discharged mainly due to gravity through the aperture which is generally located
at or near the bottom of the apparatus. A problem experienced with apparatus
such as this is that on delivery, brittle, or friable products such as for example,
tablets, 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 to mitigate problems such as this.

According to the invention there is provided apparatus for operating a closure
for an aperture of a material storage container, comprising means for operating
the closure, and means to regulate the position of the closure relative to the

aperture to leave a gap therebetween, in the closed position during closure

thereof.

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

of the apparatus in the closed position. .

The regulating means may include adjustment means to adjust the position of the

stop means relative to the closure.

The adjustment means may be operable to move the stop means from an

AMENDED SHEET
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WO 97/ 06
ng{ gﬁgg{scgakug’g'ﬂlmw!’l"m apparatus 1 is adj ustabl e to cater f(7)r di fferent

gr ades and types of product and can be retro-fined to existing materi al
delivery systens I f required. I8 will be understood that the
terns "crush”, "crushing", "crushed" used herein cover spalling,
fl aki ng, chi pping or otherw se providin hysi c terial.
9. chibring e e ST TS e
SalS REPLACED
1. Apparatus for operating a closure for an aperture of a material storage

container, comprising means for operating the closure, and means to regulate the

position of the closure relative to the aperture to leave a gap therebetween, 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 to 4, the stop means being
;pivotably mounted for movement between the operating and non-operating

positions.

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

comprising cylinder means.

7.  Apparatus according to any of Claims 2 to 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.

8. Apparatus according to any preceding claim, wherein the means for

operatmg the closure comprises cylinder ‘means.

Replaced _ b
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8 b CLAI M5 1. Appar a (1)
for operatitfg—a—<l-osure(2) for an aperture of a material storage contai ner

(3), ch first neans (7) for operating the closure, and second
means ﬂ%‘[ﬂ’iﬂ“ﬂﬂ ate the position of the closure (2) relative to
the ape ng wth the REPLACEMENT SHEETS SG

8 [ Description : paged ... to paged ...
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[1 Drawing(s) : paged ... to paged 7.
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1. Apparatus for operating a closure for an aperturé of a ontainer,

characterised by means (4), to regulate the position of the closure (2) relative to the

aperture (9), in the closed position during closure thereof.

2. Apparatus according to Claim 1, characterised by the regulating means (4) comprising
movable stop means (11) adapted to abut a part of the apparatus (1) in the closed position.

3. Apparatus according to Claim 2, characterised by the regulating means (4) comprising
adjustment means (10) to adjust the position of the stop means (11) relative to the closure.

4.  Apparatus according to any preceding claim, characterised by the adjustment means
(10) being operable to move the stop means (11) from an operating to a non-operating

position,

5.  Apparatus according to any of Claims 2 to 4, characterised by the stop means (11)
being pivotably mounted for movement between the operating and non-operating

positions.

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

(10) comprising cylinder means.

7.  Apparatus according to any of Claims 2 to 6, characterised by the stop means (11)
comprising a tapering nose part (12), and by a surface of the part (12) being disposed to
contact a part (15) of the apparatus in the closed position.
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ffrst *means (7) to | eave a gap between the closure and the aperture, in the
cl osed osition 2 Appar atus according to claim1l, the

r egul atmﬁmﬁpﬁm ng novabl e stop means (11) adapted to
abut a:p MM& perture (1) in the closed position. 3.

Appar at u mﬂ;mﬂfmm m 2, the regulating neans (4) conprising

adj ust nmenf nkarls 10) to adj ust the position of the stop neans (11)
relative to the closure (2). 4. Appar atus according to any precedi ng
claim the adjustnment nmeans (10) bei ng operable to nove the stop
means (11) from an operating to a non-operating posig

rat us
according to any of clains 2 to 4, the stop nmeans ( 1T)H5% gfﬁ%?éw

nmount ed for novenent between the operating and non-dper at Bi tion$.

8. Apparatus according to Claim 7, characterised by cylinder means (7) for operating the
closure (2), and by the part (15) comprising part of the cylinder means (7).

9. Apparatus according to Claim 8, characterised by the regulating means (4) being
adapted to cooperate with the part (15) of the cylinder means (7) for regulation of the

position of the closure (2).

10. Apparatus according to Claim 9, characterised by the cylinder part (15) comprising

an clongate extension, which moves with the cylinder means when it is operated.

11.. A material handling system, characterised by a material storage container (3)
comprising an aperture and a closure (2) therefor, and by apparatus (1) according to any
one of claims 1 to 11.

12. A material handling system according to Claim 12, characterised by the apparatus (1)
being disposed outside the container (3) and closure (2).

13. A method of transferring a flowable product from a material storage container (3),
characterised by the steps of providing apparatus (1) to open a closure (2) of the container
(3), by allowing material to pass out of the container (3), and then by operating the
apparatus (1) to close the closure (2) to leave a gap (9) between the closure (2) and the
container (3), so that material trapped between the closure (2) and container (3) is not

crushed.

14. A method according to Claim 13, characterised by the step of presetting the apparatus
(1) to leave a predetermined gap (9) between the closure (2) and the container (3).
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6. - Apparatus according to any of clains 3 to @‘ bog[PNst ment  neans

¢10) conprising cyl i nder neans. 7. Rpjar at,us 8

of clains 2 to 6, the stop neans (11) conpri sif e},,_tg‘&}rjn

part (12), a surface (13) of which is disposego}o cont'dct' atpdi
ﬁ'mywea y

t he appar ai,@.rl n the clvggsm&k%d
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- Referring to the drawings, there is shown apparatus (I) 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 to the aperture. The apparatus {llustrated is that generally referred |
to as an Intermeédiate Bulk Containet or IBC, which usually consists of a container (3) with an inlet (5) and an outlet (nof shown). The
container is mounted on a base part (6) on which it is supported. The base part (6) includes the apparatus (1) for operating a valve or
closure (2) of the container, which in the illustrated embodiment is a generally conical device. 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 tablets during their progress down the chute (3). There is adjustment means in the
form of a piston and cylinder arrangement whict. has an extensible part for engaging with a detent of lifting means for the device (2) so
that an annular gap through which material is discharged is adjustable in width whereby to prevent crushing of material which might

"bridged" in the gap. .




8. Appar.at us. according to any precedi ng claim wherein the neans (7) for

operating the cl osure conpri ses cylinder neans. 9.

Appar at Uﬁlm mllﬂ“‘HMH“mal m 8 the cylinder neans (7) conprising an

ext ensi o whi ch noves with the cylinder nmeans when it is
oper at ed. 90.* Appar atus accor di ng to any preceding claim adapted for
use with a cone closure devi ce. 11. A material handling system
including a material storage container (3) having an aperture and a
closure (2) therefor, conprising apparatius according to any one of

clainms 1 to 10. 12. A material handling systemaccording to claim 12,

t he apparatus (1) being disposed
CLAIMS

1. Apparatus (1) for operating a closure (2) for an aperture of a material storage container
(3), characterised by first means (7) for operating the closure, and second means (4) to
regulate the position of the closure (2) relative to the aperture by interacting with the
first means (7) to leave a gap between the closure and the aperture, in the closed

position.

2. Apparatus according to claim 1, the regulating means (4) comprising movable stop
means (11) adapted to abut a part (15) of the aperture (1) in the closed position.

3. Apparatus according to claim 2, the regulating means (4) comprising adjustment means
(10) to adjust the position of the stop means (11) relative to the closure (2).

4, Apparatus according to any preceding claim, the adjustment means (10) being operable
to move the stop means (11) from an operating to a non-operating position.

5. Apparatus according to any of claims 2 to 4, the stop means (11) being pivotably

mounted for movement between the operating and non-operating positions.

6. Apparatus according to any of claims 3 to 5, the adjustment means (10) comprising

cylinder means.

7. Apparatus according to any of claims 2 to 6, the stop means (11) comprising a tapering
nose part (12), a surface (13) of which is disposed to contact a part (15) of the
apparatus in the closed position.
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out si de the contalner and cl osure. 13. A nmethod of transferring a

f1 owabl e profuﬂlumllﬂuﬂiwu ll al storage container conprising the
steps of pro nmeans to open a closure of the container,

al | owi ng mat efi af as out of the container, operating the operating
means to cl ose the cl osure and operatlng regul ating neans to
Interact with the operating neans to | eave a gap between the closure
and the container, so that naterlal traﬁped bet ween t he cl osure and
container is not crushed. A metfiod according to claim13, including

the step of presetting the regul ati ng neans to | eave a predeterm ned
gap between the closure and the contai ner.

8. Apparatus according to any preceding claim, wherein the means (7) for operating the
closure (7) comprises cylinder means.

9. Apparatus according to claim 8, the cylinder means (7) comprising an extension part
(15), which moves with the cylinder means when it is operated.

10.  Apparatus according to any preceding claim, adapted for use with a cone closure
device.

11. A material handling system, including a material storage container (3) having an
aperture and a closure (2) therefor, comprising apparatus according to any one of
claims 1 to 10.

12. A material handling system according to claim 12, the apparatus (1) being disposed

outside the container and closure.

13. A method of transferring a flowable product from a material storage container
comprising the steps of providing operating means to open a closure of the container,
allowing material to pass out of the container, operating the operating means to close
the closure and operating regulating means to interact with the operating means to
leave a gap between the closure and the container, so that material trapped between the

closure and container is not crushed.

14. A method according to claim 13, including the step of presetting the regulating means
to leave a predetermined gap between the closure and the container.



