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Description

[0001] The object of the invention is a valve unit for
initial filling of near-vertical angular transport channels
with mass flow in the transfer systems of rod like articles
used in the tobacco industry. A prior art valve unit is
known from US-A-5 217 101.

[0002] In the production lines of rod like articles of the
tobacco industry, such as cigarettes, filters or cigarettes
with the filter already stuck on, in the course of the pro-
duction process said products cover a considerable dis-
tance after leaving the manufacturing machine before
they are placed into packages in the packaging machine
or into the stores. They are usually conveyed in a multi-
layered ordered stack, which eliminates the deformation
or damages. There is a need of handling the stream of
articles for the purpose of delivering to or from different
devices used in the production line. For this purpose, on
the path of horizontal conveyors transferring the prod-
ucts, near-vertical angular channels connecting one hor-
izontal conveyor or hopper with another horizontal con-
veyor or a receiving device are formed. Rod like articles
completely fill the near-vertical angular channels and
principally horizontal conveyors, which is a condition de-
termining the preservation of their arrangement. The
transfer on a horizontal path is usually forced, whereas
the transfer in angularly situated channels is usually ef-
fected by gravity. Said handling of the flow many times
consists in cutting off the angular channel in which the
articles flow or in directing the stream of articles to an-
other receiving device, with the necessary condition be-
ing that the rod like articles are as little damaged as pos-
sible when handling the flow. An important problem to be
solved is gentle feeding of a stack of articles into the
earlier emptied angular channel, for instance in case of
a change of the range of articles, so that they are not
damaged. In order to achieve the said aim, initial filling
of the angular channel is frequently carried out by hand,
using a blocking element placed earlier into the channel.
In the description of the USA patent no. US 6.540.061 a
method and an apparatus for transporting cigarettes are
presented; in one of the embodiments thereof, shown in
Fig. 10 of the drawing, a vertical channel connecting an
upper horizontal conveyor with a lower horizontal con-
veyor was disclosed. Next to the channel, a guide is dis-
posed on which a trolley guiding a plate closing the inside
diameter of the channel moves. Before the commence-
ment of filling of the channel with rod like articles, the
plate is situated at the end of the upper horizontal con-
veyor close to a filling sensor. A signal from the sensor
indicating that the upper conveyor is filled causes the
activation of the trolley, and the plate moves down the
channel, holding the front face of the mass flow. After
reaching the lower horizontal conveyor, the plate is de-
flected so that it constitutes a fragment of an upper wall
of said conveyor and does not hinder continued move-
mentof the mass flow on the lower conveyor. If the sensor
disposed in the lower conveyor detects the absence of
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mass flow, the plate is again inserted into the inside di-
ameter of the lower conveyor and transferred by the ac-
tivated trolley as far as the upper conveyor where it waits
for the front face of the mass flow. On the other hand, in
the description of the application for the European Patent
no. EP 1.704.787 a method and an apparatus to control
the filling of cigarette feeding channels, in particular dur-
ing the first filling of the packaging machine, was dis-
closed. The apparatus has two angularly situated chan-
nels, each of which is provided with a guiding member
slidably mounted in a side wall of the channel. In the
bottom part of said wall a niche is situated which can
contain the guiding member, after earlier turning, in order
to fully open the channel. In the course of the first filling
the member moves down, holding the front face of the
mass flow of cigarettes, and at the final stage hides in
the niche, whereas its role in the further part of the chan-
nel is taken over by flexible members. A slightly different
solution was presented in the description of the USA pat-
ent no. US 4.572.352 where the angular channel con-
necting un upper horizontal conveyor with a lower hori-
zontal conveyor is closed with a flexible valve element
which under the pressure of rod like articles flowing in
the upper conveyor progressively takes the shape of an
angular channel, facilitating gentle feeding of the articles
into the lower conveyor.

[0003] The object of the invention is the construction
of a valve unit for initial filling of a near-vertical, angular
channel transporting the mass flow of rod like articles
used in the tobacco industry, whereas an angular chan-
nel is disposed between an upper, principally horizontal,
conveyor or a hopper and a lower, principally horizontal,
conveyor or a receiving device, and along one side wall
of the channelis disposed a guide to which afirstrotatable
valve element, making a reciprocating motion between
the channel inlet and outlet, is slidably mounted. Accord-
ing to the invention, at the outlet of the channel, at the
other, opposite side wall, is stationary mounted, together
with a pneumatic actuator, a second rotatable valve el-
ement, whereas the said second element chronologically
works together with the first rotatable valve element
which is attached to a guide together with the pneumatic
actuator by means of a slider. The first rotatable valve
element has three operating positions, whereas in the
first operating position it is set principally horizontally at
the channel inlet, in the second operating position it is
setslantwise, preferably at an angle of 45°, atthe channel
outlet, and in the third operating position it is set princi-
pally horizontally next to the channel. The second rotat-
able valve element has two operating positions, whereas
in the first operating position it is set slantwise, preferable
atanangle of45°, atthe channel outlet, and in the second
operating position it is set principally horizontally next to
the channel. The first valve element in the second oper-
ating position is pushed with its end close to the end of
the second valve element set in the first operating posi-
tion so that both elements close the channel outlet. The
reciprocating motion of the slider together with the first



3 EP 2739 168 B1 4

rotatable valve element and the pneumatic actuator is
provided by a motor connected with the slider by means
of a pull rod. The first and the second rotatable valve
elements have the form of a solid having one working
surface, circularly concave or flat. Such construction per-
mits to steer the mass flow in any direction in the lower
horizontal conveyor, and in addition allows automatic in-
itial filling of the channels when starting the production
line, for instance after changing the range of manufac-
tured articles, without the need of manual arrangement
of rod like articles forming the mass flow or the use of
provisional plugs, whereas the height of the angular
channel is not important because no risk of occurrence
of a gap in the mass flow exists.

[0004] The object of the invention has been shown in
an embodiment in a drawing in which Fig. 1 shows a
fragment of a system for transporting the mass flow of
rod like articles in a perspective view, Fig. 2 - a simplified
front view of the system of Fig. 1 with the first and the
second rotatable valve elements in the first operating po-
sition, Fig. 3 - a simplified rear view of the system of Fig.
2, and Fig. 4 - successive phases of the mass flow in the
system for different positions of the valve unit.

[0005] The shown fragment of a system for transport-
ing the mass flow of rod like articles 1 comprises an upper
horizontal conveyor 2, in which the motion of the articles
1 is forced by movable belts 3, ending with a hopper 4
above which is disposed a selfaliging rocker arm 5 ad-
justing its position to the amount of accumulated rod like
articles, provided with a filling sensor. Beneath the hop-
per 4 is situated an angular channel 8, principally per-
pendicular to the horizontal conveyor 2, and beneath the
channel 8, on both sides thereof, extends a lower hori-
zontal conveyor 7 and 7’ wherein the motion of the articles
1 is forced by moving tapes 8 and 8. One side wall 9 of
the channel 6 consists of two parts, and in the gap be-
tween the parts of the wall 9 moves a first rotatable valve
element 10 in the form of a solid constituting a plate with
a circularly concave or optionally flat working surface 11.
The element 10 is attached to a pneumatic actuator 12,
and the actuator 12 is fastened to a slider 13 slidably
mounted on a guide 14 disposed on the back side of a
frame 15, whereas the guide 14 is parallel to the side
wall 9. The first valve element 10 together with the actu-
ator 12 moves in agap 16 formed in the frame 15, parallel
to the wall 9 of the channel 6. The reciprocating motion
of the slider 13 is provided by a motor 17 also attached
on the back side to the frame 15 and connected with the
slider 13 by means of a pull rod 18. The other side wall
19 ofthe channel 6 isfull, and atits bottom end is disposed
a second rotatable valve element 20 in the form of a solid
constituting a plate with a circularly concave or optionally
flat working surface 21, whereas the element 20 is dis-
posed on a pneumatic actuator 22, stationary mounted
on the back side of the frame 15. The first rotatable valve
element 10 has three operating positions. In the first po-
sition it is set horizontally at the inlet on the channel 6 so
that the concave working surface 11 constitutes the bot-
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tom of the hopper 4. In the second operating position the
element 10 is set at an angle of 45° at the outlet of the
channel 6, and in the third operating position, occurring
optionally, is set horizontally outside of the channel 6
above the lower horizontal conveyor 7. The second ro-
tatable valve element 20 has two operating positions. In
the first operating position it is set at an angle of 45° at
the outlet of the channel 8, and in the second operating
position, occurring optionally, it is set horizontally outside
of the channel 6 above the lower horizontal conveyor 7.
[0006] The valve unit works as follows. After filling the
hopper 4 with rod like articles 1, which is signaled by a
filling sensor of the arm 5 (Fig. 4a), the motor 17 is
switched on which by means of the pull rod 18 causes
gentle lowering of the first valve element 10 together with
the actuator 12, whereas the rod like articles 1 situated
on the working surface 11 successively fill the inside of
the channel 6. After reaching the outlet of the channel 6
the actuator 12 shifts the valve element 10 to the second
operating position so that the end of its plate touches the
end of the plate of the second valve element 20, set in
the first operating position, and the channel 6 is com-
pletely filled with the mass flow (Fig. 4b). In case of the
need of a further transferof the articles 1 onthe conveyors
7and 7', thefirst valve element 10 is set with the actuator
12 in the third operating position, and the second valve
element is set with the actuator 22 in the second operat-
ing position, which facilitates the mass flow assisted by
the tapes 8 and 8’ (Fig. 4c). In case of the need of a
further transfer of the articles 1 only in one direction on
the conveyor 7, the first valve element 10 is set with the
actuator 12 in the third operating position, and the second
valve element 20 remains in the first operating position,
which facilitates the mass flow assisted by the tapes 8
(Fig. 4d). In case of the need of a further transfer of the
articles 1 only in one direction on the conveyor 7’, the
first valve element 10 remains in the second operating
position, and the second valve element 20 is set with the
actuator 22 in the second operating position, which facil-
itates the mass flow assisted by the tapes 8’ (Fig. 4e).

Claims

1. Avalve unitforinitial filling of a near-vertical, angular
channel transporting mass flow of rod like articles
used in the tobacco industry, whereas the angular
channel is disposed between an upper, principally
horizontal, conveyor or a hopper and a lower, prin-
cipally horizontal, conveyor or areceiving apparatus,
and along one side wall of the channel is disposed
a guide to which is slidably mounted a first rotatable
valve element, making a reciprocating motion be-
tween channelinlet and outlet, characterized in that
at the outlet of the channel (8), at the other, opposite
side wall (19), a second rotatable valve element (20)
is stationary mounted, together with a pneumatic ac-
tuator (22), whereas the second element (20) chron-
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ologically works together with the first rotatable valve
element (10), and the first valve element (10) is at-
tached to a guide (14) together with a pneumatic
actuator (12) by means of a slider (13).

A valve unit as in claim 1 characterized in that the
first rotatable valve element (10) has three operating
positions, whereas in the first operating position it is
set principally horizontally at the outlet of the channel
(6), and in the second operating position it is set
slantwise at the outlet of the channel (6), and in the
third operating position it is set principally horizon-
tally next to the channel (6).

A valve unit as in claim 2 characterized in that the
first rotatable valve element (10) in the second op-
erating position is set slantwise at an angle of 45°.

A valve unit as in claim 1 characterized in that the
second rotatable valve element (20) has two oper-
ating positions, whereas in the first operating position
it is set slantwise at the outlet of the channel (6), and
in the second operating position it is set principally
horizontally next to the channel (6).

A valve unit as in claim 4 characterized in that the
second rotatable valve element (20) in the first op-
erating position is set slantwise at an angle of 45°.

A valve unit as in claim 3 or 5 characterized in that
the first valve element (10) in the second operating
position is pushed with its end close to the end of
the second valve element (20) set in the first oper-
ating position so that both elements (10, 20) close
the outlet of the channel (6).

A valve unit as in claim 1 characterized in that the
reciprocating motion of the slider (13) together with
the first rotatable valve element (10) and the pneu-
matic actuator (12) is provided by a motor (17) con-
nected with the slider (13) by means of a pullrod (18).

A valve unit as in claim 1 characterized in that the
first rotatable valve element (10) has the form of a
solid having one working surface (11).

A valve unit as in claim 8 characterized in that the
working surface (11) is circularly concave.

A valve unit as in claim 8 characterized in that the
working surface (11) is flat.

A valve unit as in claim 1 characterized in that the
second rotatable valve element (20) has the form of
a solid having one working surface (21).

Avalve unit as in claim 11 characterized in that the
working surface (21) is circularly concave.
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13. Avalve unit asin claim 11 characterized in that the

working surface (21) is flat.

Patentanspriiche

1.

Ventilsatz zur Vorflllung des quasivertikalen Win-
kelkanals zum Transport des Massendurchflusses
der stabahnlichen Elemente, die in der Tabakindus-
trie angewandt werden, wobei der Winkelkanal zwi-
schendem oberen, im Prinzip horizontalen, Forderer
oder dem Selbstentladekiibel und dem unteren, im
Prinzip horizontalen, Férderer oder Empfangsgerat
angeordnet ist, und entlang einer Seitenwand des
Kanals die Fuhrung angeordnet ist, an die das erste
drehbare Ventilelement, das die Hin- und Herbewe-
gung zwischen dem Einlauf und dem Auslauf des
Kanals macht, verschiebbar befestigt ist, dadurch
gekennzeichnet, dass beim Einlauf des Kanals (8),
bei der anderen, gegenuberliegenden Seitenwand
(19), das andere drehbare Ventilelement (20) samt
z dem pneumatischen Stellmotor (22) stationar be-
festigt ist, wobei das andere Element (20) mit dem
ersten drehbaren Ventilelement (10) chronologisch
zusammenwirkt und das erste Ventilelement (10) an
die Flihrung (14) samtdem pneumatischen Stellmo-
tor (12) mit Hilfe des Schiebers (13) befestigt ist.

Ventilsatz nach Anspruch 1 dadurch gekennzeich-
net, dass der erste drehbare Ventilelement (10) drei
Arbeitsstellungen hat, wobei er in der ersten Arbeits-
stellung grundsatzlich horizontal im Einlauf des Ka-
nals (6) angeordnetist, inder zweiten Arbeitsstellung
quer im Einlauf des Kanals (6) angeordnet ist, und
inderdritten Arbeitsstellung grundsatzlich horizontal
neben dem, Kanal (6) angeordnet ist.

Ventilsatznach Anspruch 2, dadurch gekennzeich-
net, dass das erste drehbare Ventilelement (10) in
einer anderen Arbeitsstellung unter dem Winkel von
45° quer angeordnet ist.

Ventilsatznach Anspruch 1, dadurch gekennzeich-
net, dass der andere drehbare Ventilelement (20)
zwei Arbeitsstellungen hat, wobei er in der ersten
Arbeitsstellung quer im Einlauf des Kanals (6) ange-
ordnet ist, und er in der zweiten Arbeitsstellung
grundsatzlich horizontal neben dem Kanal (6) ange-
ordnet ist.

Ventilsatznach Anspruch 4, dadurch gekennzeich-
net, dass der andere drehbare Ventilelement (20)
in der ersten Arbeitsstellung quer unter dem Winkel
von 45° angeordnet ist.

Ventilsatz nach Anspruch 3 oder 5, dadurch ge-
kennzeichnet, dass der erste Ventilelement (10) in
der zweiten Arbeitsstellung mit seinem Ende gegen
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Ende anderen des Ventilelements (20), der in der
ersten Arbeitsstellung so angeordnet ist, dass die
beiden Elemente (10, 20) den Auslauf des Kanals
(6) verschlieRen, geschoben ist.

Ventilsatznach Anspruch 1, dadurch gekennzeich-
net, dass die Hin- und Herbewegung des Schiebers
(13) samtdem ersten drehbaren Ventilelement (10)
und dem pneumatischen Stellmotor (12) durch den
Motor (17), der mit dem Schieber (13) mit Hilfe der
Zugstange (18) verbunden ist, sichergestellt wird.

Ventilsatznach Anspruch 1, dadurch gekennzeich-
net, dass der erste drehbare Ventilelement (10) die
Form eines Korpers mit nur einer Arbeitsflache (11)
hat.

Ventilsatz nach Anspruch 8, dadurch gekennzeich-
net, dass die Arbeitsflache (11) kreisformig konkav
ist.

Ventilsatznach Anspruch 8, dadurch gekennzeich-
net, dass die Arbeitsflache (11) flach ist.

Ventilsatznach Anspruch 1, dadurch gekennzeich-
net, dass der andere drehbare Ventilelement (20)
die Form eines Korpers mit nur einer Arbeitsflache

(21) hat.

Ventilsatz nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Arbeitsflache (21) kreisformig
konkav ist.

Ventilsatz nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Arbeitsflache (21) flach ist.

Revendications

Une unité de soupape pour le remplissage initial du
canal angulaire, quasiment vertical, transportant le
débit massique d’articles en forme de tige utilisés
dans l'industrie du tabac, alors que le canal angulaire
est disposé entre le convoyeur ou une trémie auto-
déchargeable supérieur(e), généralement horizon-
tal(e), et le convoyeur ou un dispositif de réception
inférieur, généralement horizontal, et le long d’'une
paroi latérale du canal est disposé un guide sur le-
quel est monté de maniere coulissante le premier
élément rotatif de la soupape, qui effectue un mou-
vement alternatif entre I’entrée et |la sortie du canal,
caractérisé en ce qu’a la sortie du canal (6), prés
de l'autre parois latérale opposée (19) estfixé d’une
maniére stationnaire, avec un vérin pneumatique
(22), le second élément rotatif de la soupape (20),
considérant que le second élément (20) fonctionne
chronologiquement avec le premier élément rotatif
de la soupape (10), et le premier élément de la sou-
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pape (10) est fixé sur un guide (14) avec le vérin
pneumatique (12) au moyen d’un coulisseau (13).

L’unité de soupape selon la revendication 1 carac-
térisée en ce que le premier élément rotatif de la
soupape (10) a trois positions de fonctionnement,
considérant que dans la premiére position de fonc-
tionnement il est positionné principalement horizon-
talement a I'entrée du canal (6), dans la deuxieme
position de fonctionnement il est positionné en biais
dans la sortie du canal (6) et dans la troisi€me posi-
tion de fonctionnement il est positionné principale-
ment horizontalement a c6té du canal (6).

L’unité de soupape selon la revendication 2 carac-
térisée en ce que le premier élément rotatif de la
soupape (10) dans la deuxiéme position de fonction-
nement est positionné en biais sous I'angle de 45°.

L’unité de soupape selon la revendication 1 carac-
térisée en ce que le second élément rotatif de la
soupape (20) a deux positions de fonctionnement,
considérant que dans la premiére position de fonc-
tionnement il est positionné en biais dans la sortie
du canal (8), et dans la seconde position de fonc-
tionnement il est positionné principalement horizon-
talement & cdté du canal (6).

L’unité de soupape selon la revendication 4 carac-
térisée en ce que le second élément rotatif de la
soupape (20) dans la premiére position de fonction-
nement est positionné en biais sous I'angle de 45°.

L’unité de soupape selon la revendication 3 ou 5
caractérisée en ce que le premier élément de la
soupape (10) dans la seconde position de fonction-
nement est poussé avec son extrémité jusqu’a I'ex-
trémité du second élément de la soupape (20) posi-
tionné dans la premiére position de fonctionnement
de sorte que les deux éléments (10, 20) ferment la
sortie du canal (6).

L’unité de soupape selon la revendication 1 carac-
térisée en ce que le mouvement alternatif du cou-
lisseau (13) avec le premier élément rotatif de la sou-
pape (10) et le vérin pneumatique (12) est assuré
par le moteur (17) relié au coulisseau (13) au moyen
d’une tige de traction (18).

L’unité de soupape selon la revendication 1 carac-
térisée en ce que le premier élément rotatif de la
soupape (10) a la forme d’un solide ayant une sur-
face de travail (11).

L’unité de soupape selon la revendication 8 carac-
térisée en ce que la surface de travail (11) est con-
cave circulaire.



10.

11.

12.

13.

9 EP 2739 168 B1

L’unité de soupape selon la revendication 8 carac-
térisée en ce que la surface de travail (11) est plate.

L’unité de soupape selon la revendication 1 carac-
térisée en ce que le second élément rotatif de la
soupape (20) a la forme d’un solide ayant une sur-
face de travail (21).

L’unité de soupape selon la revendication 11 carac-
térisée en ce que la surface de travail (21) est con-
cave circulaire.

L’unité de soupape selon la revendication 11 carac-
térisée en ce que la surface de travail (21) est plate.
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ARAMLO, RUDSZERD TERMEREKNEL

STARADALM IGENYPONTOR

1. Tersliegység majdnam fuggdleges. & dohdnyiparban hasznalatos, o sdsra tmemekel W

megaramal sz8iitG, szoghen airandorelt costomak kexdatl megiohdssrs, ahot & sroighern Sy oyator-
na foled, elstsorban vizezintes srafitcherendezss vagy garst, valamint 3180, nvegsben vizezintes
sealitdhersndezss vagy belogads bersndezés Kozt van ehelyerve, $5 @ oxatorns 8gyik gidaifala
syantan vezettialam van sirendozve, amaelybez abs forgathatd, a ceatoma bamenele &% imanele k-
=51 oda-vissin mozgast waged lerailelam elem van cstisziathatdan ceatlekoztatva, azzal jefiemez.
v, hogy & caatorna {8) Kimenshind!, mdsk, srembdzl oldatiatingl {12}, preumatkes mikddietd
clermel {22) gttt mdsodi, helyhez kOB, forpathatt toralialam (&) van elrsndezve, ahal 8 ma
suchk slem {20) Wéranaileg agydimiksdk & poeumatives mikadiots slemmel {12) elidtolt elsd fue
gathats westbslemmet (10}, Sa wz aied teratlistam (10) soin (10) révén van yersldelembhar {14} coat
fabozialva.
2 Az 4 igénypont szavindl toreliegyseg, avayl jellemerye, hogy o elsd forgathatd teratl-
glermhek {10} harom rdbodest halyzete van, shol sz eioh mikadssl helyzether Bnyegstan vizszin
teseh van eirendezve a ssatorng (8 Kimenaténsl n mascdik mikadest helyestben fardan helyszkedik
of & coatorna () Kimenetind!, mig harmadik makadssi helyretaben lnyegében vizsantasen hslyes-
kedik & @ aatoma (8] metisll

3. A 2. igenypont szevinl] teveiliegysag, azxal jellemasye, hogy az elsd forgathatd teralbetem
£40) mésodik mikodés! hetyzetdben foraén, 45508 s2ogben van bealiitva,

4. 82 1. iggnypont szerind toreldopyndy, axzal joflemarve, hogy & srssodiv forgathald el

alemnak (30} kst mikadast halyzste van, ahal ar sisd mikadést helyzet 2 osatoms (8 Himenaténst
ferde, miy @ masodi mikaddal helyzet Knyegeben vizstintes a csatorna (6} maliath

5 A% iganypont szennt teratagyedy, axewl joflemerva, hogy 8 masadik forpathatd teratl-
alorn {207 shed ralkodest halyzsieden ferding, 95 ban van pedliiva

& A % vagy B igénypontok szevinll ieveifagysdg, azzal fellemasve, hogy & aiedl torelbatem
10} masodik rotkddes helyzateben a vigdvel ax aled mlkadsst helvzetben vl masodik tersilielan
{20} végehez van aytmva Ggy, hagy mincket elam (10, 20) lezdrja 2 ceatorna (8 kimanetet

7, Ax figdnypont axerintl terellegyseg. arzal jellomueve, hugy A grannak (13) |z elsd fon
gathats fereltelemmed (10} &6 & phogmatives miksdteld slemmet (12) mgyiel vegzell cdavisas:
rosgiss 8 seantoz (13} vondraddal {18} contlakostatet motodral (17} van magvaltsitva

& Ax 1. iggnypont szevintt terelbegyesy, arzal jelfemezve, hogy az sisé forgathald tarait-
alem 110 olyarn fost, amelynek egyetien munkafelidete (11) van.

2. A & igénypont szerind tersibeqyseg. gszal jellsmezve, hogy 8 munkafaiiies (11} Srkand-
sun Ronkav,
10, A 8, igénypons szerint terelfegyséy, arzad jollemeyve, hogy 8 murkafelaiet {11} lapos.
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11, Az 1. igénypont sxerinhl eraitiagyedy, azeal follemanve, hogy a masadik forgathatd tere-

melem (20) olyan test, amelynek egyetien mun wateloiele 1) van
\ >
2 Ax 4. iodnypont szevintt tlereldegyety. arzal jelfamezve, hogy & munkalelel { 2% ROIRS-

rdaen konkay,
13, A 19, fgénypont szerint tarelbegyseg, arval jellamerve, hogy @ munkafeltiet {21) fapos,
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