EP 1 601 590 B1

(19)

Européisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 1 601 590 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.
of the grant of the patent: B65D 90/62 (2006.91) B65D 88/66 (2006-01)
25.04.2012 Bulletin 2012/17
(86) International application number:
(21) Application number: 04715945.4 PCT/GB2004/000819
(22) Date of filing: 01.03.2004 (87) International publication number:
WO 2004/076314 (10.09.2004 Gazette 2004/37)
(54) APPARATUS FOR CONTROLLING DISCHARGE OF FLOWABLE MATERIAL
VORRICHTUNG ZUR STEUERUNG DER ABFUHRUNG VON FLIESSFAHIGEN MATERIALIEN
APPAREIL DE COMMANDE DE DECHARGE DE MATERIAU FLUIDE
(84) Designated Contracting States: (72) Inventor: PIEPEREIT, Edward John
ATBEBG CHCY CZDE DKEE ES FIFR GB GR Moreton-in-Marsh, Glos. GL56 OHJ (GB)
HU IE IT LI LU MC NL PL PT RO SE SI SK TR
(74) Representative: Carpmael, Robert Maurice
(30) Priority: 28.02.2003 GB 0304692 Charles et al
28.02.2003 GB 0304693 Marks & Clerk LLP
90 Long Acre
(43) Date of publication of application: London WC2E 9RA (GB)
07.12.2005 Bulletin 2005/49
(56) References cited:
(73) Proprietor: MATCON (R & D) LIMITED EP-A- 1 264 991 WO-A-00/10893

Vale Park
Evesham
Worcestershire WR11 1JH (GB)

WO-A-90/08724
GB-A- 2121 014
US-A- 6 123 233

WO-A-96/31422
GB-A-2178 731

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 601 590 B1 2

Description

[0001] The invention relates to apparatus, according
to the preamble of claim 1, for controlling discharge of
flowable material from a container thereof.

[0002] Apparatus for controlling discharge of flowable
material from a container is known which generally com-
prises a part for contacting the valve of the container
which is under the control of an actuator, the actuator
functioning to bring the part into contact with the valve
and move the valve from its seat, usually upwardly into
the container to initiate product flow. A known form of
actuator in this type of device is a pneumatically operated
bellows. However, a problem which has been encoun-
tered with this type of actuator is that it is difficult to
achieve a fine degree of control, the bellows itself essen-
tially having two positions, inflated or deflated. The nature
of the flowable materials which apparatus of this kind
must handle varies widely and can include virtually any
product which is flowable, from powders for use in the
pharmaceutical and foodstuffs industries to friable prod-
ucts such as products in tablet form. Friable products
such as tablets present special difficulties in handling be-
cause of their delicate nature, as they can be destroyed
by impact and crushing. Thus WO 90/08724 discloses
apparatus, according to the preamble of claim 1, for con-
trolling discharge of flowable material from a container
thereof through an outlet obturated by a valve which is
raisable into the container for material flow through the
outlet, the apparatus comprising a part for contacting the
valve, operatively connected to an actuator, and position
sensing means for sensing the position of the actuator
or the valve. There is a limited control means for the ac-
tuator.

[0003] The present invention seeks to mitigate prob-
lems such as those referred to above.

[0004] Theinvention is defined in accordance with ap-
pended claim 1. Apparatus for controlling discharge of
flowable material from a container thereof through an out-
let obturated by a valve which is raisable into the con-
tainer for material flow through the outlet comprises a
part for contacting the valve, operatively connected to an
actuator, and position sensing means for sensing the po-
sition of the actuator or the valve, the actuator being lo-
cated below the valve, control means comprising a mod-
ulating valve device, and the modulating valve device is
under the control of the position sensing means for de-
termining the position and/or speed of the actuator.
[0005] Thus, using the position sensing means it is
possible to obtain information on the position of the ac-
tuator or valve and either maintain or vary the position
according to the requirements of the operation being un-
dertaken.

[0006] The actuator comprises a pneumatically oper-
ated bellows and the position sensing means may com-
prise a linear position sensor adapted to sense the posi-
tion of the bellows. The linear position sensor may be
adapted to sense the position of a guide member of the
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bellows. Alternatively, the linear position sensor may be
adapted to sense the distance between the upper and
lower surfaces of the bellows.

[0007] The linear position sensor may comprise any
suitable device such as, but not limited to, a linear po-
tentiometer, a bar code device, an LVDT, a rectilinear
displacement transducer or a draw wire sensor.

[0008] Itis preferred that the guide member is located
within the bellows. This protects the mechanism from in-
gress of contaminating material, allows for greater accu-
racy in sensing and saves space. The guide member
which triggers the sensor may comprise a guide rod sli-
dable within a guide tube, or a guide tube, in which a
guide rod is slidable. The guide member may comprise
adouble telescopic guide device. This is particularly use-
ful where the height of the device must be restricted, for
example, in a tablet hopper.

[0009] The apparatus comprises control means for
controlling the position and the speed of movement of
the actuator in response to position information from the
position sensing means. The actuator comprises a pneu-
matic operated bellows and the control means comprises
a pneumatic modulating valve. The pneumatic modulat-
ing valve may be controlled by manual means or by a
logic controller. In this way, the apparatus can be oper-
ated in a better controlled way as compared to prior ap-
paratus, makingit particularly suitable for use in discharg-
ing friable products. Thus, for example, compared to prior
bellows actuated apparatus, a slower lift/lower speed
(e.g. 5-10 mm/sec) can be fully maintained irrespective
of product headload i.e. the air supply can be increased/
decreased to maintain the lift/lower speed automatically.
This provides a much more uniform discharge rate and
a more controlled feed to downstream process equip-
ment.

[0010] Itis preferred that the stroke of the actuator is
limited solely by the control means. In previous devices
it has been necessary to use tie-rods to limit the actuator
stroke. With the present arrangement the tie-rods can be
omitted thereby making the apparatus more economical.
[0011] The position sensing means may be adapted
to sense when the actuator is fully lowered and/or when
the valve is in the obturating position. This is particularly
important when handling toxic or otherwise dangerous
substances which might become exposed to operators.
[0012] The apparatus may include means to cause the
valve to vibrate in order to enhance product flow. Where
this has been the case it has been necessary to provide
means to isolate the vibrating valve as far as possible
from the actuator and associated structures to prevent
noise and damage thereto. In the present arrangement,
where the actuator is a bellows, the actuator itself pro-
vides damping of the vibration so that additional damping
components can be omitted, thereby saving costs.
[0013] Where the valve comprises a cone valve the
bellows are preferably mounted inside the valve. Having
an internally mounted bellows means that the bellows
can be more robust and so less prone to damage and
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failure.

[0014] As will be appreciated, the apparatus may be
included as part of the outlet structure of a suitable con-
tainer which is therefore self-emptying or alternatively
can be provided in the form of a discharge station for
initiating product flow from a container including a simple
valve.

[0015] The valve and/or outlet of the container may be
adapted to prevent damage to the flowable material. For
example, the valve and/or outlet may have rounded edg-
es, and/or the valve may comprise a soft edge seal.
[0016] The invention further provides apparatus for
controlling discharge of flowable material from a contain-
er thereof through an outlet obturated by a valve which
is raisable into the container for material flow through the
outlet and which vibrates to assist product flow, the ap-
paratus comprising a part for contacting the valve, oper-
atively connected to an actuator, vibration of the valve
being isolated by the actuator.

[0017] The invention will further be described by way
of example and with reference to the following drawings
in which:

Figure 1 is a schematic sectional view of a container
according to the prior art;

Figure 2 is a schematic sectional view of a container
incorporating apparatus according to the invention;

Figure 3 is a schematic sectional view of a discharge
station incorporating apparatus according to the in-
vention; and

Figure 4 is a schematic sectional view of apparatus
according to the invention.

[0018] Referring to Figure 1 there is illustrated the out-
let part 1 of a container in the form of an inverted frusto-
conical hopper. Within the hopper, a frusto-conical valve
member 2 rests on the inner surface 3 of the outlet part
1. A circular seal member 2a is mounted at the lower (as
viewed) edge of the valve member 2. When it is required
for product in the container to flow out through the outlet
part 1 the valve member 2 is raised so that product can
flow through the annular space created between the
valve member 2 and the inner surface 3 of the outlet part
1. Raising of the valve member 2 is accomplished by an
actuator 4 in the form of a pneumatically operated bellows
device which comprises a cylindrical, resiliently expand-
able body 6 mounted between a lower plate 7 and an
upper plate 8. The lower plate 7 is attached via support
frame 9 to the inner surface 3 of the outlet part 1. The
support frame 9 is constructed such that it does not ap-
preciably impede product flow through the outlet. A cy-
lindrical guide tube 10 is fixedly mounted in the centre of
the lower plate 7. The guide tube 10 extends into the
space between the lower plate 7 and upper plate 8 and
also some distance below the lower plate 7. The bottom
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end (as viewed) of the tube 10 is closed. A rod 11 is
slidably mounted within the guide tube 10 and extends
from the guide tube 10 upwardly through the upper plate
8 to a carrier frame 12 which is bolted to the top surface
of the upper plate 8. Thus, the guide tube 10 is fixed to
the lower plate 7 and the rod 11 is fixed (via the carrier
frame 12) to the upper plate 8. As viewed in the drawing,
to the left side of upper plate 8 an anti-rotation bracket
13 is fixed. At its right hand side as viewed, upper plate
8 is provided with a circular aperture 15 which corre-
sponds in position and size to a similar aperture 16 in
lower plate 7. Atie-rod 17 passes through both apertures.
The ends 18 of the tie-rod 17 are dimensioned to be wider
than the apertures 15,16. The tie-rod 17 is slidable in the
apertures 15,16. Three such tie rods are equispaced
around the bellows. On top of the carrier frame 12, are
fixed elastomeric mounts 19.

[0019] Inside the apex of the valve member 2 a plate
20 is fixed to which is attached a vibrator device 21, as
is well known in the art. Below the vibrator 21 a support
ring 22 is attached to the inner surface of the valve mem-
ber 2.

[0020] In use, to raise the valve member 2 for product
flow air is forced by pneumatic lines (not shown) into the
space between the lower plate 7 and upper plate 8 which
expands the bellows 6 upwardly. As the lower plate 7 is
fixed to the inside of the outlet part 1, the upper plate 8
is forced upwards. The elastomeric mounts 19 contact
the supportring 22 and the valve member 2 is thus raised
into the container. The extent of the stroke of the actuator
4 is limited by the tie-rods 17. In its upward movement
the upper plate 8 is assisted and guided by rod 11 sliding
upwardly within guide tube 10.

[0021] Referring now to Figure 2, there is illustrated
apparatus 23 for controlling discharge of flowable mate-
rial from a container thereof according to the invention,
the apparatus 23 comprising a part 8 for contacting the
valve member 2, operatively connected to an actuator 4,
and position sensing means 25 for sensing the position
of the actuator.

[0022] As can be seen from the illustration, the appa-
ratus is greatly simplified when compared with the appa-
ratus of Figure 1, still taking the form of the outlet part of
a container such as an I.B.C. The actuator 4 still com-
prises a lower plate 7, upper plate 8 and extendable body
6 with a guide tube 10 attached to the lower plate 7 in
which is slidably mounted guide rod 11 attached to upper
plate 8. Lower plate 7 is attached via support frame 9 to
the inner surface 3 of the outlet part 1. However, in this
device rod 11 has a central blind bore 26 extending about
three quarters of the way along its length. Guide tube 10
includes a substantially vertically disposed rod 27 which
passes up into the bore 26 of the guide rod 11. A bar
code is printed on the outer surface of the vertical rod 27
and a bar code reading device 28 is mounted atthe mouth
ofthe bore 26 of the guide rod 11. A conduit 29 is provided
for electrical connection of the position sensing means
25 to a power supply and control means such as a com-



5 EP 1 601 590 B1 6

puter which may also control directly the pneumatic feed
tothe actuator 4. As previously mentioned, an alternative,
the position sensing means 25 could comprise a linear
potentiometer which is a well known device which will
not be described further here. A particularly compact de-
vice is a draw-wire sensor consisting of a spring-retract-
able wire 33 wound onto a reel 34, like a tape measure
(see Figure 4). An electronic encoder monitors the rev-
olutions (or parts of revolutions) and interprets them as
linear movement. Such a device is particularly useful in
apparatus according to the invention where the actuator
4 is of the bellows type, where the shallow slopes of the
hopper prevent use of a taller device. The height of the
device is further reduced by means of a double telescopic
guide device 35.

[0023] The apparatus 23 comprise control means (not
shown) for controlling the position and the speed of move-
ment of the actuator in response to position information
from the position sensing means 25. The control means
comprises a pneumatic modulating valve, for example,
a 0-10V modulating valve. The modulating valve may be
controlled manually or by a logic controller.

[0024] The position sensing means 25 may be adapted
sothatitcan sense whenactuator 4 is fully lowered and/or
when the valve member 2 is in the obturating position.
[0025] Referring now to Figure 3, there is illustrated a
device known as a discharge station which includes ap-
paratus 23 according to the invention. The discharge sta-
tion comprises a frusto-conical hopper 31 in which the
apparatus 23 is mounted on support frame 9. As in the
previous embodiment, the apparatus 23 includes lower
plate 7 and upper plate 8 and resiliently extendable body
6, lower plate 7 being attached to support frame 9. In this
embodiment however upper plate 8 carries a conical
probe part 32 in which is mounted a vibrator 21. The
probe 32 can be extended upwards by means of the ac-
tuator 4 to contact the inner surface of a valve of a con-
tainer for flowable material (not shown) to move the valve
upwardly for product flow. In this embodiment, the posi-
tion sensing means 25 comprises a linear potentiometer
although a bar code reading device could be used as
described in the previous embodiment.

[0026] In use, the embodiments of Figure 2 and 3 are
operated in much the same way. When it is desired to
raise the probe 32 or the valve member 2, air is pumped
into the bellows via pneumatic lines (not shown) so that
the upper plate 8 moves upwardly relative to the lower
plate 7. The guide rod 11 which is attached to the upper
plate 8 slides upwardly and the extent of movement is
detected by the position sensing means 25 and informa-
tion is sent to a control device as in the previously de-
scribed embodiment where the extent of operation can
for example be registered by a user. By using a linear
position sensor 25 within the actuator and sending back
height information to the control means the pneumatic
supply can be controlled so that the valve height is either
maintained at a predetermined position or made to per-
form some other function such as pulsing between high
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and low, or open and closed positions. Using the further
control logic the height could be remotely adjusted in re-
sponse to need such as to maintain a flow rate or react
to a blockage or flush situation. The speed of movement
of the actuator is also controlled.

[0027] As will be appreciated, apparatus according to
the invention provides a significant advantage over the
prior available devices. The apparatus can be manufac-
tured significantly more cheaply and quickly than prior
devices because tie-rods are rendered unnecessary.
Furthermore, vibration isolation devices are not required
because, with the actuator stroke now limited by pneu-
matic means, the bellows actuator also functions as the
vibration isolator.

Claims

1. Apparatus for controlling discharge of flowable ma-
terial from a container thereof through an outlet ob-
turated by a container valve (2) which is raisable into
the container for material flow through the outlet, the
apparatus (23) comprising:

a part (8) for contacting the valve operatively
connected to an actuator (4), the actuator (4)
comprising a lower plate (7), a bellows (6) and
an upper part (32) for raising the container valve
(2);

position sensing means (25) for sensing the po-
sition of the actuator (4) or the container valve
(2); and

control means for controlling the position of the
actuator (4) in response to position information
from the position sensing means (25), charac-
terised by:

the bellows being a pneumatically operated
bellows;

the control means comprising a pneumatic
modulating valve device, and by the control
means further controlling the speed of
movement of the actuator (4) in response
to the position information from the position
sensing means (25).

2. Apparatus according to claim 1, characterised by
the position sensing means (25) comprising a linear
position sensor adapted to sense the position of the
bellows (6).

3. Apparatus according to claim 2, characterised by
the linear position sensor (25) being adapted to
sense the position of a guide member (10) of the
bellows (6).

4. Apparatus according to claim 3, characterised by
the linear position sensor (25) comprising a linear
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potentiometer.

Apparatus according to claim 3, characterised by
the linear position sensor (25) comprising a bar code
device.

Apparatus according to claim 2, characterised by
the linear position sensor (25) being adapted to
sense the distance between upper and lower surfac-
es of the bellows (6).

Apparatus according to claim 6, characterised by
the linear position sensor (25) comprising a draw-
wire sensor.

Apparatus according to any of claims 3 to 7, char-
acterised by the guide member (10) being located
within the bellows (6).

Apparatus according to any of claims 3 to 8, char-
acterised by the guide member (10) comprising a
guide rod (11) slidable within a guide tube (10).

Apparatus according to any of claims 3 to 8, char-
acterised by the guide member (10) comprising a
guide tube, in which a guide rod (11) is slidable.

Apparatus according to any preceding claim, char-
acterised by the guide member (10) comprising a
double telescopic guide (35).

Apparatus according to any preceding claim, char-
acterised by the pneumatic modulating valve de-
vice being controlled by manual means.

Apparatus according to any of claims 1 to 11, char-
acterised by the pneumatic modulating valve de-
vice being controlled by a logic controller.

Apparatus according to either of claims 12 or 13,
characterised by the stroke of the actuator (4) being
limited solely by the control means.

Apparatus according to any preceding claim, char-
acterised by the position sensing means (25) being
adapted to sense when the actuator (4) is fully low-
ered and/or when the container valve (2) is in the
obturating position.

Apparatus according to any preceding claim, char-
acterised by further comprising means (21) to
cause the container valve (2) to vibrate.

Apparatus according to any preceding claim, char-
acterised by the container valve (2) comprising a
cone valve, and by the bellows (6) being mounted
inside the container valve (2).
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18.

19.

20.

21.

22,

23.

24,

Apparatus according to any preceding claim, char-
acterised by the apparatus being mounted at the
outlet of a container for flowable material.

Apparatus according to any of claims 1 to 17, char-
acterised by the apparatus being mounted in a dis-
charge device for discharging flowable material from
a container thereof, and by the discharge device in-
cluding a flow path for flow of material from the con-
tainer.

Apparatus according to claim 18 or claim 19, char-
acterised by the container valve (2) and/or outlet of
the container being adapted to prevent damage to
the flowable material.

Apparatus according to claim 20, characterised by
the container valve (2) and/or outlet having rounded
edges.

Apparatus according to claim 20 or claim 21, char-
acterised by the container valve (2) comprising a
soft edge seal (2a).

A method for discharging flowable material from a
container thereof, characterised by use of appara-
tus (23) according to any preceding claim.

Apparatus according to any of claims 1 to 22, char-
acterized by the apparatus further including means
to cause the valve (2) to vibrate to assist product
flow, where vibration ot the container valve (2) is iso-
lated by the bellows (6).

Patentanspriiche

1.

Vorrichtung zur Steuerung der Abflihrung von
flieRfahigem Material aus einem Behalter daflr
durch einen Auslass, der mittels eines Behalterven-
tils (2) verschlossen wird, das in den Behalter fir den
Materialfluss durch den Auslass angehoben werden
kann, wobei die Vorrichtung (23) aufweist:

ein Teil (8) fiir das Kontaktieren des Ventils, das
funktionell mit einem Betatigungselement (4)
verbunden ist, wobei das Betatigungselement
(4) eine untere Platte (7), einen Faltenbalg (6)
und einen oberen Teil (32) fiir das Anheben des
Behalterventils (2) aufweist;

eine Positionsmesseinrichtung (25) fir das
Messen der Position des Betatigungselementes
(4) oder des Behalterventils (2); und

eine Steuereinrichtung fiir das Steuern der Po-
sition des Betatigungselementes (4) als Reakti-
on auf eine Positionsinformation von der Positi-
onsmesseinrichtung (25), dadurch gekenn-
zeichnet, dass:
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der Faltenbalg ein pneumatisch betatigter Fal-
tenbalg ist;

die Steuereinrichtung eine pneumatische mo-
dulierende Ventilvorrichtung aufweist und die
Steuereinrichtung auRerdem die Geschwindig-
keit der Bewegung des Betatigungselementes
(4) als Reaktion auf die Positionsinformation von
der Positionsmesseinrichtung (25) steuert.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Positionsmesseinrichtung (25)
einen linearen Positionssensor aufweist, der ausge-
bildet ist, um die Position des Faltenbalgs (6) zu er-
mitteln.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass der lineare Positionssensor (25)
ausgebildet ist, um die Position eines Flhrungsele-
mentes (10) des Faltenbalgs (6) zu ermitteln.

Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass der lineare Positionssensor (25) ein
lineares Potentiometer aufweist.

Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass der lineare Positionssensor (25) ei-
ne Strichkodevorrichtung aufweist.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass der lineare Positionssensor (25)
ausgebildet ist, um den Abstand zwischen der obe-
ren und der unteren Flache des Faltenbalgs (6) zu
ermitteln.

Vorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, dass der lineare Positionssensor (25) ei-
nen Ziehdrahtsensor aufweist.

Vorrichtung nach einem der Anspriiche 3 bis 7, da-
durch gekennzeichnet, dass das Fihrungsele-
ment (10) innerhalb des Faltenbalgs (6) angeordnet
ist.

Vorrichtung nach einem der Anspriiche 3 bis 8, da-
durch gekennzeichnet, dass das Flhrungsele-
ment (10) eine Flhrungsstange (11) aufweist, die
innerhalb eines Fihrungsrohres (10) verschiebbar
ist.

Vorrichtung nach einem der Ansprtiche 3 bis 8, da-
durch gekennzeichnet, dass das Fihrungsele-
ment (10) ein Flhrungsrohr aufweist, in dem eine
Fihrungsstange (11) verschiebbar ist.

Vorrichtung nach einem der vorhergehenden An-
spruche, dadurch gekennzeichnet, dass das Flh-
rungselement (10) eine doppelte teleskopische Fiih-
rung (35) aufweist.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

10

Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass die
pneumatische modulierende  Ventilvorrichtung
durch manuelle Mittel gesteuert wird.

Vorrichtung nach einem der Anspriiche 1 bis 11, da-
durch gekennzeichnet, dass die pneumatische
modulierende Ventilvorrichtung mittels eines Lo-
gikreglers gesteuert wird.

Vorrichtung nach entweder Anspruch 12 oder An-
spruch 13, dadurch gekennzeichnet, dass der
Hub des Betatigungselementes (4) nur mittels der
Steuereinrichtung begrenzt wird.

Vorrichtung nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die Po-
sitionsmesseinrichtung (25) ausgebildet ist, um zu
ermitteln, wenn das Betatigungselement (4) voll-
standig abgesenkt ist, und/oder wenn das Behélter-
ventil (2) in der verschlieBenden Position ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass sie au-
Rerdem eine Einrichtung (21) aufweist, um das
Schwingen des Behélterventils (2) zu veranlassen.

Vorrichtung nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass das Be-
hélterventil (2) ein Kegelventil aufweist und dadurch,
dass der Faltenbalg (6) innerhalb des Behalterven-
tils (2) montiert ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die Vor-
richtung im Auslass eines Behalters fur fliefahiges
Material montiert ist.

Vorrichtung nach einem der Anspriiche 1 bis 17, da-
durch gekennzeichnet, dass die Vorrichtung in ei-
ner Abflhrvorrichtung fir das Abflhren von flieRfa-
higem Material aus einem Behalter dafiir montiert
ist, und dadurch, dass die Abflihrvorrichtung einen
Strémungsweg fir den Materialfluss aus dem Be-
halter umfasst.

Vorrichtung nach Anspruch 18 oder Anspruch 19,
dadurch gekennzeichnet, dass das Behalterventil
(2) und/oder der Auslass des Behalters so ausgebil-
det sind, dass eine Beschadigung beim fliefahigen
Material verhindert wird.

Vorrichtung nach Anspruch 20, dadurch gekenn-
zeichnet, dass das Behalterventil (2) und/oder der
Auslass abgerundete Rander aufweisen.

Vorrichtung nach Anspruch 20 oder Anspruch 21,
dadurch gekennzeichnet, dass das Behalterventil
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(2) eine weiche Randdichtung (2a) aufweist.

Verfahren fir das Abfihren von flieRfahigem Mate-
rial aus einem Behalter dafiir, gekennzeichnet
durch die Benutzung der Vorrichtung (23) nach ei-
nem der vorhergehenden Anspriiche.

Vorrichtung nach einem der Anspriiche 1 bis 22, da-
durch gekennzeichnet, dass die Vorrichtung au-
Rerdem eine Einrichtung umfasst, um das Schwin-
gen des Ventils (2) zu veranlassen, um den Produkt-
fluss zu unterstltzen, wobei die Schwingung des Be-
hélterventils (2) durch den Faltenbalg (6) isoliert
wird.

Revendications

2,

3.

Appareil destiné a contrdler la décharge d’un maté-
riau fluide a partir d’'un récipient le contenant, a tra-
vers une sortie obturée par une soupape du récipient
(2) pouvant étre soulevée dans le récipient pour per-
mettre un écoulement du matériau a travers la sortie,
I'appareil (23) comprenant :

une partie (8) destinée a contacter la soupape,
connectée en service a un moyen d’actionne-
ment (4), le moyen d’actionnement (4) compre-
nant une plaque inférieure (7), un soufflet (6) et
une partie supérieure (32) pour soulever la sou-
pape du récipient (2) ;

un moyen capteur de la position (25), pour dé-
tecter la position du moyen d’actionnement (4)
de la soupape du récipient (2) ; et

un moyen de commande pour contréler la posi-
tion du moyen d’actionnement (4) en réponse
aux informations sur la position transmises par
le moyen capteur de la position (25), caracté-
risé en ce que :

le soufflet est un soufflet a actionnement
pneumatique ;

le moyen de commande comprend un dispositif
de soupape de modulation pneumatique, et en
ce que le moyen de commande contréle en
outre la vitesse du déplacement du moyen d’ac-
tionnement (4) en réponse aux informations sur
la position transmises par le moyen capteur de
la position (25).

Appareil selon la revendication 1, caractérisé en ce
que le moyen capteur de la position (25) comprend
un capteur de position linéaire adapté pour détecter
la position du soufflet (6).

Appareil selon la revendication 2, caractérisé en ce
que le capteur de position linéaire (25) est adapté
pour détecter la position d’'un élément de guidage
(10) du soufflet (6).
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Appareil selon la revendication 3, caractérisé en ce
que le capteur de position linéaire (25) comprend
un potentiometre linéaire.

Appareil selon la revendication 3, caractérisé en ce
que le capteur de position linéaire (25) comprend
un dispositif de code a barres.

Appareil selon la revendication 2, caractérisé en ce
que le capteur de position linéaire (25) est adapté
pour détecter la distance entre des surfaces supé-
rieure et inférieure du soufflet (6).

Appareil selon la revendication 6, caractérisé en ce
que le capteur de position linéaire (25) comprend
un capteur a fil d’étirage.

Appareil selon I'une quelconque des revendications
3 a7, caractérisé en ce que I'élément de guidage
(10) est agencé dans le soufflet (6).

Appareil selon I'une quelconque des revendications
3 a 8, caractérisé en ce que I'élément de guidage
(10) comprend une tige de guidage (11) pouvant glis-
ser dans le tube de guidage (10).

Appareil selon I'une quelconque des revendications
3 a 8, caractérisé en ce que I'élément de guidage
(10) comprend un tube de guidage, dans lequel peut
glisser une tige de guidage (11).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que I'élément de
guidage (10) comprend un double guide télescopi-
que (35).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que le dispositif de
soupape de modulation pneumatique est contrélé
par un moyen manuel.

Appareil selon I'une quelconque des revendications
1 a 11, caractérisé en ce que le dispositif de sou-
pape de modulation pneumatique est contrélé par
un moyen de commande logique.

Appareil selon les revendications 12 ou 13, carac-
térisé en ce que la course du moyen d’actionne-
ment (4) est uniquement limitée par le moyen de
commande.

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que le moyen cap-
teur de la position (25) est adapté pour détecter
I'abaissement complet du moyen d’actionnement (4)
et/ou le positionnement de la soupape du récipient
(2) dans la position d’obturation.
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Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend en
outre un moyen (21) pour entrainer la vibration de
la soupape du récipient (2).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que la soupape du
récipient (2) comprend une soupape conique, le
soufflet (6) étant monté a l'intérieur de la soupape
du récipient (2).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que l'appareil est
monté au niveau de la sortie d’un récipient de ma-
tériau fluide.

Appareil selon I'une quelconque des revendications
1 a 17, caractérisé en ce que 'appareil est monté
dans un dispositif de décharge, pour décharger le
matériau fluide d’un récipient le contenant, le dispo-
sitif de décharge englobant une trajectoire d’écou-
lement en vue de I'écoulement du matériau a partir
du récipient.

Appareil selon les revendications 18 ou 19, carac-
térisé en ce que la soupape du récipient (2) et/ou
la sortie du récipient sont adaptées pour empécher
un endommagement du matériau fluide.

Appareil selon la revendication 20, caractérisé en
ce que la soupape du récipient (2) et/ou la sortie
comportent des bords arrondis.

Appareil selon les revendications 20 ou 21, carac-
térisé en ce que la soupape du récipient (2) com-
prend un joint de bordure souple (2a).

Procédé de décharge d’'un matériau fluide a partir
d’un récipient le contenant, caractérisé par I'utilisa-
tion de I'appareil (23) selon I'une quelconque des
revendications précédentes.

Appareil selon I'une quelconque des revendications
1a22, caractérisé en ce que I'appareil englobe en
outre un moyen pour entrainer la vibration de la sou-
pape (2), pour faciliter 'écoulement du produit, la
vibration de la soupape du récipient (2) étant isolée
par le soufflet (6).
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