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(57) Abstract: An angular channel (6) is disposed between
principally horizontal, upper (2) and lower (7, 71) conveyors,
whereas along one side wall (9) of the channel (6) is disposed
a guide (14) to which a first rotatable valve element (10) is
slidably mounted. At the outlet of the channel (6), at the oth-
er, opposite side wall (19), is stationary mounted together
with a pneumatic actuator (22), a second rotatable valve ele-
ment (20) which chronologically works together with the first
element (10), whereas the first element (10) is attached to the
guide (14) by means of a slider (13). The first valve element
(10) has three operating positions, whereas in the first posi-
tion it is set principally horizontally at the inlet of the channel
(6), and in the second position it is set slantwise, preferably at
an angle of 45°, at the outlet of the channel (6), and in the
third position it is set principally horizontally next to the
channel (6). The second valve element (20) has two operating
positions, whereas in the first position it is set slantwise,
preferably at an angle of 45°, at the outlet of the channel (6),
and in the second position it is set principally horizontally
next to the channel (6). The first element (10) in the second
operating position is pushed with its end close to the end of
the second element (20) set in the first position. A reciprocat-
ing motion of the slider (13) is provided by a motor (17) con-
nected with the slider (13) by means of a pull rod (18). The
valve elements (10, 20) have the form of a solid having one,
circularly concave or tlat, working surface (11, 21).
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VALVE UNIT FOR FILLING
ANGULAR TRANSPORT CHANNELS
WITH MASS FLOW OF ROD LIKE ARTICLES

The object of the invention is a valve unit for initial filling of near-vertical angu-
lar transport channevls with mass flow in the transfer systems of rod like articles used in
the tobacco industry.

In the production lines of rod like articles of the tobacco industry, such as ciga-
rettes, filters or cigéfettes with the filter already stuck on, in thevcourse of the production
process said products cover a considerable distance after leaving the manufacturing ma-
chine before they are placed into packages in the packaging machine or into the stores.
They are usually conveyed in a multilayered ordered stack, which eliminates the defor-
mation 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 products, near-vertical angular
channels connecting one horizontal 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 determining
the preservation of their arrangement. The transfer on a horizontal path is usually fofced,
whereas the transfer in angularly situated channels is usually effected 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 another receiving device, with

the necessary condition being that the rod like articles are as little damaged as possible
1
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when handling the flow. An important problem to be solved is gentle feeding of a stack
of arﬁcles into the earlier emptied angular channel, for instance in case of a change
bf the range of articles, so that they are not damaged. In order to achieve the said aim,
initial ﬁllingh pf 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 em-
bodiments thereof, shown in Fig. 10 of the drawing, a vertical channel connecting
an upper horizontal conveyor with a lower horizontal conveyor was disclosed. Next to
the channel, a guide is disposed on which a trolley guiding a plate closing the inside di-
ameter of the channel moves. Before the commencement of filling of the channel with
rod like articles, the plate is situated at the end of the upper horizontal .conveyor 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 deflected so that it constitutes a fragment of an upper wall of said conveyor and does
not hinder continued movement of the mass flow on the lower conveyor. If the sensor
disposed in the lower conveyor detects the absence of mass flow, the plate is again
inserted into the inside diameter of the lower conveyor and transferred by the activated
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 pgrticular during the first filling of the packaging machine, was disclosed.
The apparatus has two angularly situated channels, 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 turn-
ing, 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 channel is taken over
by flexible members. A slightly different solution Wwas presented in the description

of the USA patent no. US 4.572.352 where the angular channel connecting un upper horizon-
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tal conveyor with a lower horizontal 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.

The object of the invention is the construction of a valve unit for initial ﬁliing
of a near-vertical, angular channel transporting the mass flow of rod like articles used
in the tobacco industry, whereas an angular channel is disposed between an upper, prin-
cipally horizontal, conveyor or a hopper and a lower, principally horizontal, conveyor or
a receiving device, and along one side wall of the channel is disposed a guide to which
a first rotatable valve element, making a reciprocating motion between the channel inlet
and outlet, is slidably mounted. According to the invention, at the outlet of the channel,
at the other, opposite side wall, is stationary mounted, together with a pneumatic actua-
tor, a second rotatable valve element, whereas the said second element chronologically
works together with the first rotatable valve element which is attached to a guide to-
gether with the pneumatic actuator by means of a slider. The first rotatable valve ele-
ment has three operating positions, whereas in the first operating position it is set princi-
pally horizontally at the channel inlet, in the second operating position it is set slantwise,
preferably at an angle of 45°, at the channel outlet, and in the third operating position it
is set principally horizontally next to the channel. The second rotatable valve element
has two operating positions, whereas in the first operating position it is set slantwise,
preferable at an angle of 45°, at the channel outlet, and in the second operating position
it is set principally horizontally next to the channel. The first valve element in the second
operating position is pushed with its end close to the end of the second valve element set
in the first operating position so that both elements close the channel outlet. The recipro-
cating motion of the slider together with the first rotatable valve element and the pneu-
matic 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 permits to
steer the mass flow in any directioni i the lower horizontal conveyor, and in addition

allows automatic initial filling of the channels when starting the production line, for in-
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stance after changing the range of manufactured articles, without the need of manual
arrangement of rod like articles fdrming 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.

The object of the invention has been shown in an embodiment in a drawihg
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 position,
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.

The shown fragment of a system for transporting the mass flow of rod like arti-
cles 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 adjusting its position to the amount of accumulated rod like articles, pro-
vided with a filling sensor. Beneath the hopper 4 is situated an angular channel 6, prin-
cipally perpendicular to the horizontal conveyor 2, and beneath the channel 6, on both
sides thereof, extends a lower horizontal conveyor 7 and 7° wherein the motion of
the articles 1 is forced by moving tapes 8 and §’. One side wall 9 of the channel 6 con-
sists of two parts, and in the gap between the parts of the wall 9 moves a first rotatable
valve element 10 in the fonﬁ of a solid constituting a plate with a circularly concave
or opﬁonally 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 elemerit 10 together with the actuator 12 moves in a gap 16 formed in the frame 15,
parallel to the wall 9 of the channel 6. The reciprocating motion of the slider 13 is pro-
vided 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 of the channel 6 is full,
and at its bottom end is disposed a second rotatable valve element 20 in the‘ form of
a solid constituting a plate witha circularlyconcave or optionally flat working surface 21,

whereas the element 20 is disposed on a pneumatic actuator 22, stationary mounted on
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the back side of the frame 15. The first rotatable valve element 10 has three operating
positions. In the first position it is set horizontally at the inlet on the channel 6 so that
the concave working surface 11 constitutes the bottom 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 rotatable valve ele- |
ment 20 has two operating positions. In the first operating position it is set at an angle of
45° at the outlet of the channel 6, and in the second operating position, occurring option-
ally, it is set horizontally outside of the channel 6 above the lower horizontal conveyor 7.
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 sur-
face 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 completely filled with the mass
flow (Fig. 4b). In case of the need of a furthér transfer of the articles 1 on the con-
veyors 7 and 7, the first valve element 10 is set with the actuator 12 in the third operat-
ing position, and the second valve element is set with the actuator 22 in the second oper-
ating position, which facilitates the mass flow assisted by the tapes 8 and 8’ (Fig. 4¢). In
case of the need of a further transfer of the articles 1 only in one direction on the con-
veyor 7, the first valve element 10 is set with the actuator 12 in the third operating posi-
tion, and the second valve element 20 remains in the first operating position, which fa-
cilitates 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 ele-
ment 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 facilitates the mass flow

assisted by the tapes 8’ (Fig: 4¢).
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1.

Claims

A valve unit for initial 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 hépper and a lower,
principally horizontal, conveyor or a receiving 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 between channel inlet and outlet, character-

ized in that at the outlet of the channel (6), at the other, opposite side wall (19),

-a second rotatable valve element (20) is stationary mounted, together with a pneu-

matic actuator (22), whereas the second element (20) chronologically works together
with the first rotatable valve element (10), and the first valve element (10) is attached

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 princi-

pally horizontally at the outlet of the channel (6), and in the second operating posi-

. tion it is set slantwise at the outlet of the channel (6), and in the third operating posi-

tion it is set principally horizontally next to the channel (6).

A valve unit as in claim 2 characterized in that the first rotatable valve element (10)

in the second operating position is set slantwise at an angle of 45°. |

A valve unit as in claim 1 characterized in that the second rotatable valve ele-

ment (20) has two operating positions, whereas in the first operating position it is set
’ 6
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10.

11.

12.

13.

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 ele-

‘ment (20) in the first operating 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 operating 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 sli-
der (13) together with the first rotatable valve element (10) and the pneumatic actua-
tor (12) is provided by a motor (17) connected with the slider (13) by means of a pull
rod (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 ele-

ment (20) has the form of a solid having one working surface 21).

A valve unit as in claim 11 characterized in that the working surface (21) is circu-

larly concave.

A valve unit as in claim 11 characterized in that the working surface (21) is flat.
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