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PCT/ GB96/ 01632 MATERI AL HANDLI NG APPARATUS The invention relates to

mat eri al handl i ng apparatus, particularly flowable material such as a
powder. It will be understood that the expression particulate nmaterial used
herein includes powders, grains, granules, dust, tablets, capsule and t he
like. It is of tWRSM®SBase that such partlculate material - ud Wl—ﬁa in
a container such as an internediate bul k container (IBC) for transport,
storage and general handling - has to be contained in the i medi ate area of
the I BC during discharge through a discharge station to subsequent
processi ng. Such containment is for environnental. purposes and/or for the
heal th of operating personnel. Such problens have to a | arge extent been
obvi ated, for exanple as shown in U K patent; specification No. 2084969.
Howevef, required standards for contalnnent are constantly increasing in
|ndustr|es such as those concer A ARATUSne chem cals, or
radi o-active materials and i ndeed anymhere mhere product cont ami nation of
at nospfere or personnel is an inportant factor. Present day OE. L.

(operator exposure Thecinbentibl etk | M&BridlChavaing Fgarizei ,epddlicddiy Howable

10[err] grammes per cubj¢c nmetre of air. These Ieve s, are no | qnger

sufficient to meet [IAENILENER a5 RowdeR it Villbepnderstood aé\P‘Eﬁeg‘PEFﬁWPH“E‘“%"
10[err] gramres per nfatddaf ustBineftin ihcldddd POWAEEEgraE, Sramilss, B @bled! SapSiil,
required. The only present practical ways to achi eve such levels are by use
of | aboratory scale thegikent usi ng gl ove boxes, full operating protection,
breat hi ng apparatus, full environnental air cl eani ng and conditioning and
so on. The problemis that |aboratory nethods can only process such
products in very sl is afieanbeé caseshmsmhqmtidummteirial - pswablp deldi in dusintdines

require to process §ch1 A%y B{ln;lgcﬁast bul? Container (IBC) for transport, storage and general
handling - has to be contained in the immediate area of the IBC during discharge

through a discharge station to subsequent processing. Such containment is for
environmental purposes and/or for the health of operating personnel. Such
probiems have to a large extent been obviated, for example as shown in U.K,
patent specification No. 2084969.

However, required standards for containment are constantly increasing in
industries such as those concerned, with pharmaceutical, fine chemicals, or
radio-active materials and indeed anywhere where product contamination of
atmosphere or personnel is an important factor.

Present day O.E.L. (operator exposure levels) typically are between 1 x 10~ and
1 x 10° grammes per cubic metre of air. These levels are no longer sufficient
to meet the needs of industry and O.E.L. levels down to 1 x 107 grammes per
cubic metre (1 nanogramme per cubic metre} are now required. The only present
practical ways to achieve such levels are by use of laborato::y scale equipment
using glove boxes, full operating protection, breathing apparatus, full
. environmental air cleaning and conditioning and so on. The problem is that

laboratory methods can only process such products in very small quantities

whereas industrial process industries require to process and action these toxic
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2 materials in large batch quantities in the hundreds and t housands of Kgs.
Such prior processes are expensive, tinme-consum ng and inpractical for

| arge volunes, particularly as no prior systemtoday is capable of neeting
containment O E. L. levels of 1 x 10[err] gramres per cubic netre. The
problemis thatWg&Hei®3® |y an 1 BC when renoved from a di schar g@CYERYYB%yen
with a double lip seal and internedi ate cleaning systemw || still have
sone anmount of product on the bottom exposed edge of a cone val ve seal and
bin outlet of the system There is an item a transport cap, which is
fitted manually or autonmatically to the outlet to cover these contam nated
areas® conpletely and thus to enable the I1BC to be noved away with no
product exposed, a systemincorporating such,a cap being now able to

achi eve higher |evels of product containment. However, between the tine

that the IBC is |i fraéhdipin lafhi®) balth qlbrRRiBindfie hluddredsnandntodshels tof Kgs.,08uch cap
being fitted, product is exposed to the | gcal environ

nt and there is a
ri sk that while thd™OFaPOFSPE &%p SXRENBES, nEMErGONSY MRS iag%mcéifgév%%
underneath the |BC Johﬁﬁ%’?nfd'hiéd?ﬁ%} §G_o?ft& gyktem%&gmmébﬁ&éamg coridifimédien

upwards to engage, sone nute particles’of product will fall off the edge
of the cone val ve ME.bilevelsiof bx 147 gramemeszper gubie metre. out er surfaces of the
transport cap - (it being accepted that when the transport cap has been
nmoved horizontally into position and lifted upwards the inner surfaces of
the transport cap dfh¢ problemyip dwe gencmailyandBCovherheemowedd from & disphargs savignseal
together t hus' even with a double lip seat and intermediate cleaning system will still have some
amount of product on the bottom exposed edge of a cone valve seal and bin

outlet of the system.

There is an item, a transport cap, which is fitted manually or automatically to
the outlet to cover these contaminated areas completely and thus to enable the
IBC to be moved away with no product exposed, a system incorporating such a
cap being now able to achieve higher levels of product containment.

However, between the time that the IBC is lifted up from the discharge station
and the transport cap being fitted, product is exposed to the local environment *
and there is a risk that while the transport cap is being moved horizontally
sideways undemeath the IBC (between the IBC and the discharge station), and
then upwards to engage, some minute particles of product will fall off the edge
of the cone vaive and bin outlet and contaminate the outer surfaces of the
transport cap - (it being accepted that when the transport cap has been moved
horizontally into position and lifted upwards the inner surfaces of the transport
cap and the exposed surfaces of the cone valve mate and seal together thus
protecting these product contaminated surfaces from the outside and vice versa).

It is therefore an object of the invention to seek to mitigate the disadvantages
referred to hereinbefore, and to seek to ensure that contamination of the outside
of the tfansport cap is substantially obviated.



protecting these product contam nated surfaces fromthe outside and vice
versa) .‘It is therefore an object of the invention to seek to mtigate the
di sadvant ages referred to hereinbefore, and to seek to ensure that

contam nation of the outside of the transport cap is substantially

obvi at ed. WO 97/ 05050

PCT/ GB96/ 10632 YORTOHY; ng to a first aspect of the inventi on,m@g@q‘?
provi ded apparatus for handling flowable material, particularly particul ate
material, which is held in a container having a discharge opening normally
covered by a transport cap, the apparatus conprising a device which is
adapted to engage and renove the transport cap and neans to cover at | east
a rimof the transport cap during such renoval. The apparatus nay conprise
an annul ar nmenber, the device being substantisally centrally arranged, and
the cover preferably being substantially peripherally arranged. This
provides a rel ati velycoritip|te aVAdt afpeSrosfethe NBventibr, AASROE tpréided dpperafisieF NBY
conprise a substantially annular lip seal. This provides for substantially
conpl et’e cont ai nmenhandliag flowablematesial, perisulaniy pagigyate spateqal. whih isheldin a Te
lip seal may have achfliRerSflvingal diftflargl Beniny hrinify SORMPEYS iRporkt B the ©
nmeans to actuate the |ip seal "into a non-sealing node. THis enabl es ease of
operation and i nst akpRaratysncomprisingc e (fgvice gvhirkal§sadapted He qnigpgesand rempye the

compri se an expansi fagpbh bl AL Yoret allédst a Bin %&ﬁe tebdpS 2hp dirdH such

arrangenent being such™t on expansi on of
removal.

The apparatus may comprise an annular member, the device being substantially
centrally arranged. and the cover preferably being substantially peripherally

arranged. This provides a relatively simple way of covering a transport cap.

The cover may comprise a substantially annular lip seal. This provides for
substantially complete containment over the whole peripheral edge of the cap in
use.

The lip seal may have a relaxed sealing mode, and the apparatus may comprise
means to actuate the lip seal into a non-sealing mode. This enables ease of

operation and installation.

The actuating means of the lip seal may comprise an expansible ring internally
of part of the lip seal, the arrangement being such that on expansion of the ring
the lip seal may be drawn back to a non-sealing mode. This provides a relatively

efficient yet simple operation.
. The apparatus may have two spaced peripheral walls, and the lip seal and
actuating means may be carried externally of the inner wall. This provides a

. relatively easily manufactured apparatus.

The outer wall may be higher than the inner wall and may terminate in an



the iip seal ; may be drawn back to a non-sealing node. This provides a
relatively efficient yet sinple operation. The apparatus nay have two
spaced peripheral walls, and the |lip seal and actuating neans may be

carried externally of the inner wall. This provides a relatively easily
manuf act ured apparatus. The outer wall may be higher than the inner wall
and may term natOPHISEP WD 97/ 05050 PCT/GBo6/01632

PCT/ GB96/ 01632 4 inwardly directed cover part overlying and spaced fromthe
lip seal whereby to provide an annul ar space. This annul ar space may
conprise a sweep area for gas, e.g. air, cleaning. The device for engaging
and renoving the cap may conprise a reciprocabl e actuating arrangenent

whi clt may carry an extractor device for engaging the cap. This again
provides a relatively sinple construction, pagticularly when the

reci procabl e actuati ng arrangenment may conprise a piston and cylinder

arrangenment carried inywatdhediegemd cdtverpart bRerljing hitispaced feoth thiedip sealr wierets Nt - -
may be nounted substantjally centrally of the apparatus and may conprise a
pneumati cal |y oper abPEVHF &R ARTRPPaS (THiS Anaular SHatfe FaK ComPriesa SUpPPLATA for
actuated by the air gag,se_gm@jd@mﬂ{g_scharge station. The extractor device may
be nmounted on the piston for reciprocation therewth. This provides
adequate control. The extractor device may conprise an infl atable device

whi ch on expansi on e 8&Widedfol eREHZing dnd rBfotiRg WeN&p by bamfrisela kddfprocable
transport cap. This provides for )
actuating arrangement which may carry an extractor device for engaging the cap.
This again provides a relatively simple construction, particularly when the
reciprocable actuating arrangement may comprise a piston and cylinder - -

arrangement carried by the apparatus.

The piston and cylinder arrangement may be mounted substantially centrally of
the apparatus and may comprise a pneumatically operable piston and cylinder
arrangement. This can be actuated by the air system of a discharge station.

The extractor device may be mounted on the piston for reciprocation therewith.
This provides adequate control.

The extractor device may comprise an inflatable device which on expansion may
contact and grip an internal surface of the transport cap. This provides for

positive action.

The inflatable device may comprise a pneumatic device, suitably an inflatable

ring.

The apparatus may have a support means. This provides for ease of mounting
at a discharge station.

The support means may comprise an arm mounted for rotation whereby the arm
is operable to move the apparatus to address a transport cap. This provides for



positive action. The inflatable device may conprise a pneunmatic device,
suitably an inflatable ring. The apparatus nay have a support neans. This
provi des for ease of mounting at a discharge station. The support neans may
conprise an armnounted for rotation whereby the armis operable to nove

t he apparat us ddress a transport cap. This provides for 050
PCT/GBQG/01632‘@°§%8350f renoval of a transport cap. The arn1ﬁg§5%%ﬁ6§é
service lines of the apparatus. This provides for a saving of space. The
service lines may conprise an air line or lines. These may suitably be air

| ines of the discharge station. According to a second aspect of the
invention, there is provided a discharge station for discharging flowabl e
particul ate material froma container therefor, conprising apparatus as
herei nbef ore defined. There may al so be a stfition for cleaning the
apparatus. The cleaning station may conprise an air cleaning station.
According to a thi redseasfirembdvabiof ahaanspomanapi on there is provided a materi al
handl i ng systemincluding a wash station for washing the container, and the
said station may include apparatus as hereinbefore defined. Apparatus and a

system i ncor por at i 'the2@iEnay @rpaERideainke6f e afgatadded Thid)prediesdbr a saving of
space.

The service lines may comprise an air line or lines. These may suitably be air

lines of the discharge station.

According to a second aspect of the invention, there is provided a discharge
station for discharging flowable particulate material from a container therefor,
comprising apparatus as hereinbefore defined.

There may also be a station for cleaning the apparatus.

The cleaning station may comprise an air cleaning station.

According to a third aspect of the invention there is provided a material handling
system including a wash station for washing the container, and the said station

may include apparatus as hereinbefore defined.

Apparatus and a system incorporating same are hereinafter described, by way of

example, with reference to the accompanying drawings.

Fig. 1 shows schematically a discharge station incorporating apparatus according

to the invention;

. Fig. 2 shows to an enlarged scale apparatus according to the invention, taken on
the line X-X of Fig. 3;



exanple, with reference to the acconpanying drawings. Fig. 1 shows
schemattcally a discharge station incorporating apparatus according to the
invention; Fig. 2 shows to an enl arged scal e apparatus according to the

i nvention, taken on the line X-X of Fig. 3; WO 97/ 05050

PCT/ GB96/ 01632 6 Fig. 3 shows a plan view of the apparatus of Fig. 2; Fig.
4 shows a | ongiY@81/¥58%0 sectional view of the apparatus in con’Eﬁ"HgP?‘@ﬁﬁ% th
a transport cap, the left hand side of the Fig. shows the apparatus and
transport cap still in position at an outlet of an I1BC with the apparatus
addressing sane; Fig. 5 shows a schematic view of part of the left hand
side of Fig. 4; Fig. 6 shows an enlargenent of part of Fig. 5; Fig. 7 shows
a schematic view of part of the right hand side of Fig. 4; and Fig. 8 shows
an enl argenent of part of Fig. 7. Referring 40 the drawi ngs, there is shown
apparatus 1 for handling flowable material, particularly particulate

material, which is pglslshdwsaa ﬂﬁeﬁarcgqhé:%ﬁhgqyfﬁ%@ as an I BC 2 having an
opening 3 normally covered by a transport cap 4, the apparatus 1 conprising
a device 5 which is adapted to engage and renove the transport cap 4 and

means 6 to cover atghepgiowt o lE{\EiﬁﬁinEm Bi fedd OF 'ma&pg&&hs {nEdSmbMationd (W&th
h e a phar

particul ate materi al; Ich ma narmaceut i cal “product, fine chem cal
product, radi oact i \Aetranspast tapl, therlefs hyndwidecof thiaFig: Fhows\ihe tppa@iss and HraespPRiat e

its cap still in position at an outlet of an IBC with the apparatus addressing same;
Fig. 5 shows a schematic view of part of the left hand side of Fig. 4;
Fig. 6 shows an enlargement of part of Fig. 5;
Fig. 7 shows a schematic view of part of the right hand side of Fig. 4; and
Fig. 8 shows an enlargement of part of Fig. 7.

Referring to the drawings, there is shown apparatus 1 for handling flowable
material, particularly particulate material, which is held in a discharge container
such as an IBC 2 having an opening 3 normally covered by a transﬁort cap 4,
the apparatus 1 comprising a device 5 which is adapted to engage and remove
the transport cap 4 and means 6 to cover at least a rim of the cap 4 during such
removal.

The paniculaie material, which may be a pharmaceutical product, fine chemical
product, radioactive material or any other material which can contaminate its
surroundings, is held in the intermediate bulk container 2 (IBC) for storage,
transport and general handling prior to passing to future processing. In order to
pass the material to future processing, it is necessary to discharge it from the
IBC, through the discharge opening 3 thereof. The discharge opening 3 is
usually obturated by a closure device such as a valve 7 of conical or frusto-
conical form which, to obturate the opening 3, sits down on the internal hopper



surroundings, is held in the internediate bulk container 2 (I1BC) for
storage, transport and general handling prior to passing to future
processing. In order to pass the material to future processing, it is
necessary to discharge it fromthe IBC, through the discharge opening 3

t hereof. The dischar opening 3 is usually obturated by a cl | ce
such as a va|&E%W”@F% oni cal or frusto- conical form which, ﬂ§§§%?ﬁ8§¥% t he
opening 3, sits down on the internal hopper WO 97/ 05050

PCT/ GB96/ 01632 7 surface of the IBC leading to the outlet 3, and which
valve is raised by a lifting device 8 at the discharge station 9 to open an
annul ar gap defined by the val ve and hopper surface through which the
material can flow. During transport, it is inportant that the val ve does
not become di sl odged and accordingly the vagve is held in place by the
transport cap 4 which can be manually or automatically applied to the edge
of the hopper sur fsaefacesftheViBC leadisg tonhe oudet 3, and vhiclivelyl is gised pp ailifing o
grip the inside of, the valve,. '

f the ipside. Th
arrandenents 10 t Ae¥iE&& "P%%ffcli‘gr?e ﬁﬁg‘?fl‘ ?ré‘lf 85?“617" %‘E‘%Bgréq %ﬁ elei9§§ r‘gele‘?l*‘éel ned
Wi tpi nt hg ]Ic BC or ?ﬁ Hogperegﬁiatthxaﬁ@ vhieh éhw??]téﬁﬂtcaﬁrzmﬁt B;xﬁitgatrmslpemniglis
surfaces defining the di scharge, opening.3, c r the seals 10,
t hensel ves as vvelgl‘%%W%qm%eﬁﬂ?gbm‘ﬁﬂ?@%%??“?%% %Ed’ﬁﬁ'ﬁl‘ﬁ nat ed
by extraneous mat efigidn gﬁb&by FRAranEpcit S4F5 4 avicH] bECho fraduallp dcBupriatiohlly

specification No. 2084959 or European Patent No. 0380255. The transport cap
4 is usually novedPPHedto e edgeof ghe happes surface andpulich fsiingerted Hb?‘??ﬁgh“gﬁ y (as

viewed), and is thganpkheERH helindife bfiRe FhIVE fRNDMeaRER. NY. | N

There are various seal arrangements 10 to ensure that as much material as
possible is maintained within the IBC or at the outlet and does not contaminate
the external surfaces defining the discharge opening 3, the cap 4 or the seals 10
themselves as well as ensuring that the material itself is not contaminated by
extraneous material. Such seal systems are disclosed in GB patent specification
No. 2084959 or European Patent No. 0380255.

The transport cap 4 is usually moved into (or out of) position substantially
horizontally (as viewed), and is then offered up to the discharge opening. In
certain circumstances, however, a few particles of material may become adhered
to the transport cap 4, and accordingly the problem of such contamination is
overcome using the apparatus 1 shown, which is in the form of an annular metal
{in the embodiment) cowl 11 which has two peripheral spaced apart upstanding
walls 12, 13, the inner wall rising from an internal base 14 in the embodiment
and from which also rises the engaging and removing device 5 which in the
embodiment shown comprises a pneumatic piston and cylinder arrangement. The
. piston carries an extractor means in the form of an annular disc or spider 15
having a depending peripheral walll 16 which carries an inflatable ring or tyre
. 17. The external surface of the inner wall 12 carries at its rim a lip seal 18
which is mounted over an inflatable ring 19. The outer wall 13 is higher than the
inner wall 12, and carries an annular seal 20 too, which extends over the lip seal



certain circunstances, however, a few particles of material may becone
adhered-to the transport cap 4, and accordingly the problem of such

contam nation is overcone using the apparatus 1 shown, which is in the form
of an annular netal (in the enbodinent) cow 11 which has two peri pheral
spaced apart upstanding walls 12, 13, the inner wall rising from an

i nternal base 1XQ¥/% enbodi nent and from which also rises tﬂ’%ﬁ&ﬁ’&%g
and renovi ng device 5 which in the enbodi ment shown conprises a pneunatic
pi stan and cylinder arrangenent. The piston carries an extractor nmeans in
the formof an annular disc or spider 15 having a dependi ng peripheral wall
16 which carries an inflatable ring or tyre 17. The external surface of the
inner wall 12 carries at its rima lip seal 18 which is nmounted over an
inflatable ring 19. The outer wall 13 is highgr than the inner wall 12, and
carries an annul ar seal 20 too, which extends over the |ip seal WO

97/ 05050 18. PCT/ GB96/ 01632 8
18. The cow 11 is nounted on a sw ngabl e or pivotable arm 21 which is

pi votably nmounted on an upstanding arm or pedestal 22. An actuator in the

formof a piston andrieydoweis Meurtéd or & swinBabld Srpivtattlé ardvi B1 hichii$pivBdbly ed
between that armand a bracket 24 on the pedestal 22 and there is also an

actuator 25 in the f®PYRtedsomamhuBRIRNg A QT perigral 32 Ans aptuateriy thedogny@f a11

bet ween a parked pospifib®nd AN 23 TorBRiAE the Bﬂw&snﬁ 01 4 flountdd BetWeed tRAbhi ON
(shown in full lines in Flcgé% below the I BC 2. | n use, at a discharge
station 8, the |BC 2andfahry ¢hthe|pedastsl €2 and therg is @lqan actuator 25 in the form

of a piston and cylinder for swinging the cowl 11 between a parked position
(shown in dashed lines in Fig. 3) and a position (shown in full lines in Fig. 3)
below the IBC 2. |

In use, at a discharge station 8, the IBC 2, filled with flowable particulate
material, and with a transport cap 4 fitted, is brought by suitable means such as
a forklift truck or other mechanical handling means over the discharge station
'8, and is held some distance thereabove.

The arm 21, actuated by the piston and cylinder 25, is pivoted horizontally so

that the apparatus 1 is brought into position between the discharge outlet or
opening of the IBC. During this action, the ring or tyre 19 is inflated. This
action draws the lip seal 18 back (Figs. 7. 8) so that its free edge is adjacent the
edge of the wall 12 and, moreover, is brought back so that it is clear of the
largest diameter of the transport cap 4. In other words, the lip seal 18 clears the
transport cap 4. The cowl 11 is then raised by raising the arm 21 via the piston
and cylinder 23 until the piston and cylinder arrangement 5 in the centre of the
cowl 11 is inside the transport cap 4. The annular ring or tyre 17 carried by the

spider 15 is now expanded by air flow down the air service lines in the arm 21

(as indeed was the ring or tyre 19). The tyre 17 has a large surface area on

inflation which grips an inner surface of a wall of the transport cap 4. On
lowering the piston 5, the transport cap 4 is drawn downwards and is thus
released from the edge of the hopper outlet and from the valve. As the piston 5



amaterial, and with a transport cap 4 fitted, is brought by suitable neans
such as'a forklift truck or other nechanical handling neans over the

di scharge station 8, and is held sonme di stance thereabove. The arm 21,
actuated by the piston and cylinder 25, is pivoted horizontally so that t he
apparatus 1 is_brought into position between the discharge ou é‘-’f’ﬁ

openi ng of t he W ring this action, the ring or tyre 19 i P?‘ﬂ‘?@a
This action draws the lip seal 18 back (Figs. 7, 8) so that its free edge

I s adj acent the edge of the wall 12 and, noreover, is brought back so that
It is clear of the |l argest dianmeter of the transport cap 4. In other words,
the lip seal 18 clears the transport cap 4. The cow 11 is then raised by
raising the arm21 via the piston and cylinder 23 until the piston and
cylinder arrangenent 5 in the centre of the gow 11 is inside the transport
cap 4.- The annular ring or tyre 17 carried by the spider 15 is now expanded
by air flow down thg iGtreredSEY b@nﬁ&xdn'xﬂt@&hé Bylirider, 3hdNtrarspbrd tap HAAE the Hag hike
ring or tyre 19). The re 17 as a |large surface area on inflation which
grips ‘an inner surfﬁ\?ﬁf%ﬁm&“\mfﬂetbﬁc"t‘ﬂé transport cap 4. On lowering the
piston 5, the transport cap 4 is drawn downwards and is thus rel eased from
the edge of the hopper outlet and fromthe valve. As the piston 5

97/ 05050 e piston and cylinder arrangement 23 is now actuated toploperbgs P‘@?GSZ 9
is lowered by retr |pﬁg° ea t iarRD tfe wRd19 ke
ring are | owered d%ﬂbﬁﬁg?xggpﬁﬂelég%h ‘ méeﬁp‘l‘ sé%ﬁsgﬁgé (t:ly |Pn et?

arrangenent 23 is rﬂ?ﬂat&é,tm&q,é?%@w inwards to atinptuEal, extended pesition] |
and transport cap 4mgAh doy P %obdri e foP Sdfe bt diket Surfaces, including the rim

thereof, of the transport cap 4. In this position, if there are any released or loose
particles of material from the cone valve, they will deposit onto the lip seal 18
and/or they will be drawn into the annulus formed between the lip seal 18 and
the seal 20 which annulus is an outer (as viewed) air sweep annulus as there may
be provided means such as air inlet nozzles to ensure removal of product from
the region of the transport cap. Thus no particulate material can contaminate the
outside of the transport cap 4. These sequences of operations are shown in Fig.
2 and 4 to 8, in Fig. 2 the raised position of the piston and cylinder being shown

in dashed lines.

The arm 21 is then actuated via the piston and cylinder 25 to swing the
combination of cowl 11 and transport cap 4 to a separate enclosure (not shown)
where air is admitted as a sweep to ensure that any particles of material on a top
contaminated surface do not contaminate the local process environment or

personnel.

The IBC is then lowered onto the discharge station 8 and material is discharged
- in the usual way. It will be understood that there may be a static outer air sweep
cowl 26 around the discharge station 8 hopper o ensure that while the IBC 2 is
. being lowered, any particles of dﬁst are contained within the air sweep area and

are not admitted into the outer process area.



deflated, so that the lip seal 18 relaxes inwards to its natural, extended
position and in doing so it covers the top edge and outer surfaces,
including the rimthereof, of the transport cap 4. In this position, if
there are any rel eased or |oose particles of material fromthe cone val ve,
they will deposit onto the lip seal 18 and/or they wll be drawn int9 t he
annul us formed WRAUR®H the |ip seal 18 and the seal 20 which gﬁﬁﬁ?

outer (as viewed) air sweep annulus as there nmay be provi ded nmeans such as
air inlet nozzles to ensure renoval of product fromthe region of the
transport cap. Thus no particulate material can contam nate the outside of
the transport cap 4. These sequences of operations are shown in Fig. 2 and
4 to-8, in Fig. 2 the raised position of the piston and cylinder being
shown in dashed lines. The arm21.is then aqpuated via the piston and
cylinder 25 to swing the conbination of cowm 11 and transport cap 4 to a
separate encl osur e THeOIBCS D Gsvihen\whiséds and nthe sbomeldesctibell process dsvemprsed teresur e
that any particles of material on a tqp . contaninated surface, d t

cont ani nate the Ioc%aﬁﬁr%%m%ﬁa?&ﬁﬂgme °8?"? 'r@'SFFﬁ%I .°‘ﬂ%‘§i’%@¢]g P Re

| overed onto the di gaBRdIRits tmdt peditufine Aidie B @histindtmg (the olxar geréacesot the
usual way. It will be understood that there may be_a static outer .air sweep
cow 26 around the mmméngwmmmmﬁﬁem{%BSMH%ﬂﬁm@emﬁ'é“% | BC

2 is being | ower ed,mﬁ;@ymﬁa‘%}g&p&pqac@a%hd gaRdgegitidrned within the air
sweep area and are not admitted into the outer process area. WO 97/ 05050
PCT/ GB96/ 01632 10

The IBC may then be taken to a wash booth (not shown) where apparatus .
embodying the invention separate the transport cap and IBC, and internal jets
wash all the inner and outer surfaces of the IBC before it is refilled, and the

cycle repeated.

It will be understood that using apparatus embodying the invention as
* hereinbefore described in the drawings, it is possible to ensure that no pmimlate
material contaminates the outer surface of the transport cap, contaminated inner
surfaces of the valve 7, outlet and transport cap being locked and sealed together

to achieve this desirable result.



-The IBC 2 is then raised, and the_above-described process is reversed to
re- engage the transport cap 4 via the cowm 11, thereby allowing the I1BC 2

to be removed with no particul ate mu ruﬂu ﬂlllimwatl ng the outer surfaces
of the transport cap and with the r surfaces of the cone
val ve, hopper nd transport cap | ocked and seal ed t og t. The | BC
may then be ta%r#@%ﬂsg wash booth (not shown) where appar at u?‘g‘%ﬁ’?&m% t he
i nvention separate the transport cap and IBC, and internal jets wash all
the i.nner and outer surfaces of the IBC before it is refilled, and the

cycle repeated. It will be understood that using apparatus enbodying the
I nvention as herei nbefore described in the draw NngSy—t——-s—possibl

ensure that no particulate naterial contam nates t t he
transport cap, contam nated inner surfaces pf the
transport cap being | ocked and seal ed together to a bl e

result. CLAI M5 1. Appar atus for harEﬂA_tMﬁf I owabl e material,

particularly partl ul at a & t ai ner._havi

di schar ge openi ng or m‘??%é'g\fgaga%ﬁg’“fﬁﬁg p&%‘ﬁ" 3’(1817’3‘6"9%‘? ateg

gevi ce (5% 5\)/\,hi ch i whaﬂ@h&diut oommﬁge:afamg r?rdﬁsafmnge bpenirg AR B0y é%v@&p Hyde aEd
y neans to cover at t arimof the transp ca urin uc

renoval . 2. ?ﬁr'@?‘ﬂ'@“’f EORPNNG alde"f‘ﬁé"ci’é‘%\}? E%P%é)m Sﬂaﬁbg“ds

substantial |y centfeaideer aF)%atnhe‘iﬁ’s bwaeazuémmrdftﬁ@ﬁm{sﬂanaipi the
cover neans (6) belm_gl sstdbsEe%‘rLtvLal y peripherally arranged. |

2. Apparatus according to Claim 1, comprising an annular member, the
device being substantially centrally arranged and the cover being substantially

peripherally arranged.

3. Apparatus according to Claim 2, the cover comprising a substantially
annular lip seal.
4. Apparatus according to Claim 3, the lip seal having a relaxed sealing

mode, and the apparatus comprising means to actuate the lip seal into a non-

sealing mode.

5. Apparatus according to Claim 4, the actuating means of the lip seal
comprising an expansible ring internally of part-of the lip seal, the arrangement
being such that on expansion of the ring the lip seal is drawn back to a non-

sealing mode.

6. Apparatus according to Claim 4 or Claim 5, having two spaced peripheral

walls, the lip seal and actuating means being carried externally of the inner wall.

. 7. Apparatus according to Claim 6, the outer wall being higher than the
inner wall and terminating in an inwardly directed cover part overlying and

spaced from the lip seal whereby to provide an annular space.
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3. Apparatus according to Claim2, characterised by a lip seal (18)
having a relaxed sealing node, and by the apparatus (1) conprising neans to
actuate the |lip seal (18) into a non-sealing node. 4. Appar at us
according to Caim3, characterised by the actuating neans (19) of the lip
seal (18) conprising an expansible ring internally of part of the lip seal,

t he arrangenmentWOSB¥S®uch t hat oni"mﬁ"ﬂu)muwl&’m ri ng the PEHCHRGM6325
drawn back to a non-sealing node. ccording to Claimb5,
characterised by two spaced peripheral “wat| " (F1,13), and by the |ip seal

(18) and actuating neans being carried externally of the[t .
6. - Apparatus according to Caimb5, characterised by t Hbﬂtsé'EE'ﬂv«thB BEEN)
bei ng higher than the inner wall (12) and termnating inlan i rR&RLACED

directed cover part (20) overlying and spac fromthe lip seal (I8
whereby to provide an annul ar space. 12 7. Appar atus according to
Caim6, characteriged bypgafifustRddréifg tPClaidI7, IOREica ForrdhgadiRTBNd feehoving cap
conprising a reciprocabl e actuating arrangenent (23) which carries an
extractor device (1t @Br%’@gr@w%g. aqquating 3grBeRmAnE SVhictt GaEieh @t o
Caim 7, charact erig8eoPYeviddolred %iki,m@grangerrent (23) conprising a

pi ston and cyl i nder arrangenent unted substantially centrally of the
apparatus (1). 9. Apparatus according to Claim?7, characterised by the

extractor device (1g) beAﬂ-ﬁﬁmﬁgé&&&ﬂ?éb %Ffm R g{eq(g:ﬁg,%abiee{c}ﬁﬁgg%é@ﬁrgem

therewith. 10. Apparatus "accordi ng alm racterise
extractor device comprising a piston and cylinder arrangement carried by the apparatus.

10.  Apparatus according to Claim 9, the piston and cylinder arrangement
being mounted substantially centrally of the apparatus and comprising a

pneumatically operable piston and cylinder arrangement.

11.  Apparatus according to Claim 10, the extractor device being mounted on

the piston for reciprocation therewith.

12. Apparatus according to Claim 9, the extractor device comprising an
inflatable device which on expansion contacts and grips the internal surface of

the transport cap.

13.  Apparatus according to Claim 12, the inflatable device comprising a

pneumatic device.

14.  Apparatus according to Claim 13, the inflatable device comprising an

inflatable ring.
15.  Apparatus according to any preceding claim, having a support means.
16.  Apparatus according to Claim 15, the support means comprising an arm

mounted for rotation whereby the arm is operable to move the apparatus to

address a transport cap.
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(17) conprising an inflatable device such as an inflatable ring which on
expansi‘on contacts and grips the internal surface of the transport cap (4).
11. Apparatus according to any preceding claim characterised by support
means (21,22). 12. Apparatus according to Caim1l, characterised by the
support neans conprising an arm (21) nounted for rotation V\/nereby
the armis ope%’égqsg nove the apparatus (1) to address a t FSEpBppI6E,,
(4). 13. A discharge station for discharging flowable particulate materi al
froma container therefor, characterised by apparatus (1) according to any
preceding claim 14. A discharge station according t

characterised by a station for cleaning the apparat usollmmjlmunlnllll"llll

di scharge station according to Caim 14, characterised by 4 hé cleahiny
station conprising an air cleaning station.;3l6. A material handling
system characterised by a discharge station according to any of Cains 13
to 15. 17. A matel7.al AppaditisageerdiigamCiainole]itngarmcdthiignetdce liharoicker i sed
by a wash station pglra \ﬁ%shl ng the container, said station including
apparatus (1) according to any of Caims 1 to 12. '

18.  Apparatus according to Claim 17, the service lines comprising an air line

or lines.

19. A discharge station for discharging flowable particulate material from a

container therefor, comprising apparatus according to any preceding claim.

20. A discharge station according to Claim 19, and a station for cleaning the
apparatus.

21. A discharge station according to Claim 20, the cleaning station

comprising an air cleaning station.

22. A material handling system, including a discharge station according to
any of Claims 19 to 21.

23. A material handling system according to Claim 22, including a wash
station for washing the container, said station including apparatus according to
any of Claims 1 to 18.
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