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(57) Abstract: Rod-like elements are transferred by
gravity from a tray to many segments of an intermediate
store, the segments being separated from each other
with vertical partition walls and then, independently of
each other, are emptied through a throat formed within
store base, wherein both the intermediate store and
its base together with the throat, independently of each
other, reciprocate along a receiving conveyor so that
consecutive segments of the store could meet the throat,
while the segment emptying sequence is in backward
relationship to the receiving direction of rod-like
elements transported on the conveyor. The rod-like
elements are delivered onto the conveyor through a
chute firmly connected to the throat whereas the throat
has surface that in size complies with horizontal cross
section of a segment of the intermediate store and each
time receives elements from one consecutive segment,
and the complete segment emptying is monitored by
a sensor. The width of emptied segments corresponds
to the layer height of mass flow of the rod-like
elements and placed on the above mentioned conveyor.
Furthermore, this invention presents in detail three
alternative methods presenting how to empty the above
segments in compliance with the mentioned principles.



WO 2008/020775 PCT/PL2007/000058

TRAY EMPTYING METHOD FOR TOBACCO INDUSTRY

BACKGROUND AND SUMMARY

The present invention relates to a tray emptying method, the tray being filled up
with rod-like elements transported to farther operating work-stands of a cigarette produc-
tion line.

Known production lines designed for production of cigarettes and packaging
thereof or cigarette filters include a machine or group of machines designed for production
of cigarettes or filters , a machine or group of machines to join the cigarette filters and
cigarettes together and cigarette packaging machine. In order to compensate for a non-
uniform production capacity of the above machine types, various store systems are applied
to maintain continuity of the cigarette production. One example of such systems is a tray
system, wherein cigarettes and/or cigarette filters are stored, the trays being filled up
with cigarettes or filters at exit of a cigarette or filter-producing machine. The filled up
trays are unloaded into a hopper of cigarette packaging machine or cigaretie filter attach-
ing machine. An intermediate store is applied to unload trays where from rod-like ele-
ments are transferred onto conveyor that transports them to the above mentioned hopper.
That type of device is presented in US patent specification No. 4,365,703 where a sys-
tem of conveyors for rod-like elements is disclosed, wherein rod-like elements trans-
ferred from production machine are loaded from top of an intermediate store downward,
the store including many trays with vertical segments. At required instant, segments are

consecutively emptied onto a receiving conveyor that farther transports them to the pack-
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aging machine, wherein the plate to close bottom of respective segment, if actually open,
ensures emptying within the same vertical sector where tray loading is realized. Both
loading and emptying of consecutive trays of the intermediate store is possible due to
their crosswise movement relative to direction of the receiving conveyor. Also from
European patent specification EP 1,020,126 a cigarette transport method and device are
known wherein cigarettes are transferred by means of trays from production machine to
intermediate store, wherein they are unloaded, and then transported on receiving conveyor
to a hopper of a packaging machine. According to that invention, the intermediate store is
divided with partition elements into many vertical paths of cigarette flow, neighboring
each other, and to each path has an appropriate supporting element. The supporting ele-
ment together with cigarottes moves from the store top downward. The partition elements
are shaped like teardrops and have a comb-like design. Cutouts of supporting elements that
are formed like flat combs enter into and between protruding ribs of the comb like design.
Cutouts of supporting element are shaped like a flat comb. From the packaging machine
side, movable vertical sidewall of the intermediate store runs together with conveyor that
removes cigarettes toward hopper of the packaging machine. Length of partition elements
is smaller than the intermediate store height, and the shortest element is located nearest
to the above movable vertical sidewall. Length of subsequent elements gradually in-
creases and the longest element end is significantly away from the receiving conveyor.
Thus, cigarettes transported to hopper are shaped as a layer, which in principle corre-
sponds to movable sidewall height of the intermediate store, while the layer height is kept
up by the moving sidewall until the layer finally arrives at the hopper. Other tray unload-
ing method, the trays being filled with rod-like elements, especially with cigars, and de-
vice designed for application of that method, are presented in European patent specifica-
tion EP 1,308,101. Referring to that invention, the tray filled up with cigars is placed on
movable supporting surface by means of special gripping device the tray top opening be-
ing directed downwards to the surface and temporarily protected with a protective shield,
the above supporting surface being provided with movable throat which has width smaller

than the width of the tray top opening but bigger than single cigar diameter. The movable
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supporting surface forms a bottom of enclosure. It has width a little greater than the total
width of two trays that form entry stand and exit stand. Below the supporting surface,
a receiving conveyor is located. A Tray that arrived at the entry stand, after removal of
the protective shield, is unloaded through the throat and cigars fall out onto the conveyor
and are transported to the hopper of the packaging machine. Due to the applied driving
system control of guiding wheels for endless driving belt, multiple reciprocate move-
ments of the throat are ensured so that throat could always stay within tray unloading
| site, and ultimately be placed in the exit stand. The device construction ensures that sup-
porting surface together with tray moves with velocity twice higher than that of throat
carriage, and thus the throat permanently changes its position relative to the tray opening.
Unloading having been completed, empty tray is removed by means of the above men-
tioned gripping device. All the known tray unloading methods and devices are character-
ized by their operation based on a common principle i.e. single element emptying onto
receiving conveyor is by gravitation due to removal of individual elements that support
cigarettes from below in every segment or segment groups which requires multiple driv-
ing, control and monitoring systems.
SUMMARY
This invention relates to tray emptying method for tobacco industry where rod-
like elements are transferred by gravitation simultaneously from a tray to many seg-
ments of an intermediate store, the segments being separated from each other with verti-
cal partition walls of the intermediate store, and the store being an equivalent to one
volumetric tray capacity, and then the rod-like elements are transferred onto movable
receiving conveyor located below. According to this invention, the vertical segments of
the intermediate store filled up with rod-like elements and independent of each other are
emptied through a throat formed in the intermediate store base, while the intermediate
store, the base and the throat reciprocate, independently of each other, along the receiving
conveyor so that consecutive segments of the intermediate store could meet the throat,
and the sequence of segment emptying is in backward relationship to the receiving di-

rection of rod-like elements at the receiving conveyor. Rod-like elements are placed onto
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the receiving conveyor through a profiled chute firmly connected to the throat, wherein
the throat with its area that corresponds in size to the horizontal cross section of a segment
of the intermediate store each time receives elements from only one consecutive segment.
A sensor monitors complete segment emptying. Widths of emptied segments correspond
to the layer height of mass flow of rod-like elements placed on the receiving conveyor.
After the last segment of the intermediate store filled up with rod-like elements supplied
from preceding tray is emptied, the throat together with chute moves concurrently to
the receiving direction of rod-like elements placed on the conveyor and at conveyor veloc-
ity, the layer height of rod-like elements remaining unchanged at the site close under
the throat level until the throat arrives at the site before the first segment of intermediate
store, the latter being meantime loaded with rod-like elements from a consecutive tray.
At the time, the intermediate store executes its short-term plane motion concurrently with
the throat movement and the receiving direction of rod-like elements at velocity higher
than that of receiving conveyor so that throat could meet the first segment of intermediate
store and ensure the emptying possibility, wherein the intermediate store partly moves out
beyond the tray unloading sector. Then the store and the throat return at equal velocity and
in backward relationship to receiving direction of rod-like elements until the intermediate
store takes up position within the tray unloading sector, wherein the complete emptying
of first segment takes place. Analogically, emptying of each consecutive segment follows
after receiving enable signal, wherein each time the throat is positioned at site before
the next segment planned to be emptied, but so as to determine the mutual position
of the throat and the segment, it is necessary to consider the opposite direction relative to
the receiving direction of rod-like elements. Unloading of a consecutive tray in sequence
* takes place during the emptying operation of the last segment at a rate not higher than
emptying rate of that segment and also at any rate during the motion of the throat together
with the chute concurrently with the receiving direction of rod-like elements, wherein
the throat velocity equals velocity of the receiving conveyor. In whole emptying cycle
of intermediate store segments, the receiving conveyor is continuously in motion at estab-

lished direction.
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In alternative preferred embodiment of the method according to this invention, af-
ter the last segment of the intermediate store filled up with rod-like elements from a pre-
ceding tray is emptied, the throat together with chute moves concurrently to the receiving
direction of rod-like elements placed on the receiving conveyor, and at the conveyor ve-
locity, while the rod-like element layer height is unchanged close under the throat level
until the throat arrives at the site before the first segment of the intermediate store that
meantime was loaded with rod-like elements from a consecutive tray, and at the time,
a short-term stop of the throat together with the chute follows, whereas the intermediate
store is in plane motion concurrently to the receiving direction of rod-like elements so that
throat could meet the first segment of the intermediate store and ensure its emptying pos-
sibility, wherein the intermediate store partly moves out beyond the tray unloading sector.
Then return of the store and the throat follows at equal velocity in backward relationship
to the receiving direction of rod-like elements until the intermediate store is positioned at
the tray unloading sector wherein the complete emptying of the first segment takes place.
Analogically, any next consecutive segment emptying follows after receiving enable sig-
nal, wherein the throat is each time positioned before a next segment to be emptied, but
the mutual position of throat and the segment shall be determined considering direction
opposite to the receiving direction of rod-like elements. Unloading of a consecutive tray in
sequence takes place during emptying of the last segment at a rate not higher than empty-
ing rate of that segment and at any rate during movement of the throat thogether with
chute concurrently to the receiving direction of rod-like elements, wherein throat velocity
equals to that of the receiving conveyor. During the complete emptying cycle of the inter-
mediate store segments the receiving conveyor continuously moves forward at the estab-
lished direction.

In yet another alternative preferred embodiment of the method according to this
invention, after emptying the last segment of intermediate store filled up with rod-like
elements from a preceding tray, the throat together with chute moves in concurrent rela-
tionship to the receiving direction of rod-like elements on the receiving conveyor, at con-

veyor velocity, while the layer height of rod-like elements close under throat level is not
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changed until the throat arrives at site before the first segment of the intermediate store
that meantime was loaded with rod-like elements from a consecutive tray. Then a short-
term stop of the throat together with the chute follows and the receiving conveyor stops as
well. During the above short-term stop, the intermediate store is in plane motion at con-
current relationship to the receiving direction of rod-like elements so that the throat could
meet the first segment of the intermediate store and ensure the emptying possibility,
wherein the intermediate store partly moves out beyond the tray unloading sector. After
that the receiving conveyor starts up, and return of the intermediate store and the throat
together with the chute follows in backward relationship to the receiving direction of rod-
like elements, at equal velocity, to the tray unloading sector, where the complete emptying
of the first segment takes place. Analogically, emptying of each consecutive segment will
follow after receipt of enable signal, wherein each time the throat is positioned before
a next segment to be emptied, while so as to determine mutual position of the throat and
the segment it is necessary to consider opposite direction to the receiving direction of rod-
like elements. Unloading of a next tray in sequence takes place during the last segment
emptying at a rate not higher than that of the last segment emptying and at any rate during
movement of the throat together with the chute and at concurrent relationship to the re-
celving direction of rod-like elements, wherein the throat velocity equals the receiving
convéyor velocity. In the complete cycle of emptying the intermediate segment store,
the receiving conveyor that moves at the established direction, is periodically stopped.
The preferred embodiment according to this invention allows to form on the receiving
conveyor a mass flow out of the rod-like elements collected in a tray, wherein rod-like
. elements move from a wide duct i.e. the tray itself, to many smaller segments, while each
of the segments is the emptied independently on the others. In effects within the segment
there is no element displacement in horizontal direction or any rolling of those elements
which might happen in case of different solutions. Joining rod-like elements to those at
the throat level is carried out so as to ensure the minimum dynamic loads and prevent any
crosswise positioning of rod-like elements, thus the quality of transported elements cannot

be reduced. Movement of rod-like elements through the throat into the chute and farther
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on the receiving conveyor takes place with no local thickening thereof due to the matched
cross sections. All the above advantages ensure the optimum maintenance of rod-like ele-
ment flow continuity to the machines that are the following part of the production line.
Other features and advantages of the present invention will be apparent to persons skilled
in the art from the following detailed description of a preferred embodiment accompanied
by the attached drawings as follows.

THE DRAWING

Fig. 1 to fig. 21 present individual steps of segment emptying method and tray
unloading according to preferred Embodiment I of this invention during continuous mo-
tion of the receiving conveyor and fig. 22 shows up a diagram that illustrates displace-
ments of intermediate store and throat as well as velocity of receiving conveyor motion
and also the consecutive segment emptying rate depending on the movements of individ-
ual units in the preferred Embodiment L. Fig. 23 to fig. 43 present individual steps of seg-
ment emptying method and tray unloading according to preferred Embodiment II of this
invention, also during continuous motion of the receiving conveyor, and fig.44 shows up
a diagram that illustrates displacements of intermediate store and throat as well as velocity
of receiving conveyor motion and consecutive segment emptying rate depending on
the movements of individual units according to Embodiment II. Fig. 45 to fig. 65 present
individual steps of segment emptying method and tray unloading according to Embodi-
ment III of this invention with periodical stoppages of the receiving conveyor, and fig. 66
shows up a diagram that illustrates displacements of intermediate store and throat as well
as velocity of the receiving conveyor motion, and also emptying rate of consecutive seg-
ments depending on the motion of individual units according to Embodiment III of this in-
vention. In the drawing, motion of all the segments at individual steps has letter markings.

DETAILED DESCRIPTION

Embodiment I.

In fig.1, identical segments 10 of an intermediate store 11 are completely filled up
with rod-like elements 12, while an unloaded tray 13 together with the intermediate store 11

is situated in an unloading sector 14 for unloading trays 13, while a throat 16 formed
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within a movable base 15 of the intermediate store 11 is firmly connected to a chute 17 is
moved out to the site before the first segment 10;, beyond the unloading sector 14,
wherein a receiving conveyor 18 positioned below the chute 17 moves at velocity V; to-
ward farther operational work-stands not shown in the drawing. The Throat 16 togeher
with the chute 17 is in continuous motion and moves at velocity Vy equal to velocity V; of
the receiving conveyor 18 in concurrent relationship to the receiving direction of rod-like
elements 12. At the moment shown in fig. 1, hitherto motionless intermediate store 11
starts up its plane motion concurrent with the receiving direction of the rod-like elements 12
and with motion of the throat 16 at velocity V. higher than velocity Vj of the throat 16,
which is illustrated in fig. 2, wherein the rod-like elements 12 move along their receiving
direction at velocity V; together with the receiving conveyor 18. Such a state will be pre-
sent till the instant when the first segment 10; catches up with the throat 16, which will
take place beyond the unloading sector 14 at distance S; of the sidewall 19 away from
the unloading sector 14, distance S; being greater than width W of the segments 10, while -
path S covered by the intermediate store 11 is greater than width Wy of the segments 10,
wherein the rod-like elements 12 fall down by gravity into the chute 17. The Throat 16
having caught up with the segment 10;, the intermediate store 11 and the base 15 together
with the throat 16 (fig. 3) are then stopped, while the receiving conveyor 18 is in its con-
tinuous motion at velocity Vi Then, return to the sector 14 (fig. 5) of the store 11 and
the base 15 together with the throat 16 at equal velocity (fig. 4) will follow and continuous
emptying of the first segment 10, will take place, wherein complete emptying of the sec-
tor 10, follows monitored with a sensor 20 placed at the level of the throat 16, while
the intermediate store 11 and the throat 16 (fig. 6) are motionless. After emptying of the first
segment 10y, the throat 16 starts up its motion concurrent with the receiving direction
of rod-like elements 12 at velocity Vi, equal to velocity V together with the receiving con-
veyor 18, and as well, the store 11 begins its plane motion at concurrent relationship with
the receiving direction of the rod-like elements 12 and compatible with the motion
of the throat 16 at velocity V, greater than velocity Vi, of the throat 16 (fig. 7) until the second
segment 10, catches up with the throat 16 (fig. 8), which takes place at the boundary of
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the unloading sector 14 at distance S, of the sidewall 19 of the store 11 from the unloading
sector 14, the distance S, being greater than width W of the segments 10, wherein path S
covered by the intermediate store 11 is greater than width W; of the segments 10, while
the rod-like elements 12 fall down by gravity into the chute 17. After throat 16 catches up
with the second segment 10,, the intermediate store 11 and the base 15 together with
the throat 16 (fig. 8) are stopped at continuous motion of the receiving conveyor 18 at ve-
locity V.. Then the return of the intermediate store 11 and the base 15 together with the
throat 16 will follow at velocity V. equal to velocity Vy, (fig. 9), while the second segment 10,
is continuously emptied and the intermediate store 11 arrives at the unloading sector 14
(fig. 10), wherein completé emptying of the second segment 10, will follow, monitored
with the sensor 20, while the intermediate store 11 and the throat 16 (fig. 11) are then mo-
tionless. Analogically, the emptying of consecutive segments 10 will follow, but it will
take place within the unloading sector 14. Next drawing (fig. 12) presents the end moment
of emptying that refers to the last but one segmént 10,.1, when the throat 16 and the inter-
mediate store 11 are motionless, and next drawing (fig.13) illustrates the start of the throat 16
that moves concurrent with the receiving direction of the rod-like elements 12 at velocity Vi,
equal to velocity V. in order to empty the last segment 10,, wherein the intermediate
store 11 begins its plane motion compatible with motion of the throat 16 at velocity V.
higher than velocity Vi, of the throat 16. After the last segment 10, catches up with
the throat 16 (fig. 14), which takes place within the unloading sector 14 at distance S;
of sidewall 19 of the intermediate store 11 from the unloading sector 14, distance S being
greater than width W, of the segments 10, and also considering path S; covered by
the intermediate store 11 greater than width Wy of the segments 10, motion of the interme-
diate store 11 and the throat 16 is stopped, and next, the intermediate store 11 together
with the throat 16 will return until it arrives at the sector 14 while the last segment 10, is
continuously emptied, and while a consecutive tray 13 filled up the with rod-like elements 12,
supported from below with a supporting plate 21, is loaded into the sector 14. After
the intermediate store 11 and the throat 16 are stopped, in the sector 14, a multi-segment

plate 22 will enter the top part of the intermediate store 11, below the supporting plate 21.
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The multi-segment plate 22 is slid ably fixed and moves within the segments 10 from top
downward (fig. 15). Then, during emptying of the last segment 10, (fig. 16), the support-
ing plate 21 is removed and the rod-like elements 12 fall down onto tﬁe multi-segment
plate 22 and lowered down together with the plate 22 along the segments 10 (fig. 17). Af-
ter the complete emptying of the last segment 10, (fig. 18), which is monitored with
the sensor 20, the base 15 together with the throat 16 move concurrently with the receiv-
ing direction of the rod-like elements 12 at velocity Vi equal to velocity Vi of the con-
veyor 18 when the intermediate store 11 (fig. 19 and fig. 20) is motionless until the throat 16
arrives at the site before the first segment 10, beyond the sector 14 (fig. 21), meantime
the multi-segment plate 22 being displaced so that the rod-like elements 12 could be
placed onto the base 15 and the cycle of emptying the intermediate store 11 begins,
the store 11 containing the rod-like elements 12 from the tray 13 that was unloaded re-
cently. In fig. 22, displacements Sy, of the throat 16 and displacements S, of the intermedi-
ate store 11 are graphically presented, velocity V, of the receiving conveyor 18 and empty-
ing rate Q; of the segments 10.

Embodiment II.

In fig. 23, equal segments 30 of an intermediate store 31 are completely filled up
with rod-like elements 32, and an unloaded tray 33 is located together with the intermediate
store 31 in an unloading sector 34 of the tray 33, while a throat 36 formed in a base 35
of the intermediate store 31 firmly connected to a chute 37 and is moved out to a site lo-
cated before the first segment 30; beyond the sector 34 and stays there motionless,
whereas a receiving conveyor 38 placed below the chute 37 moves at velocity V, toward
farther operating work-stands not shown in the drawing. The throat 36 together with
the chute 37 is motionless, while the receiving conveyor 38 moves at velocity V; concur-
rent to the receiving direction of the rod-like elements 32. At the instant shown in fig. 23,
hitherto motionless intermediate store 31 begins its plane motion at velocity V. concurrent
to the receiving direction of the rod-like elements 32, at velocity V of the receiving con-
veyor 38, which is seen in fig. 24, whereas the rod-like elements 32 travel in their receiv-

ing direction at velocity V; together with the receiving conveyor 38. The above state exists
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till the first segment 30, catches up with motionless throat 36, which takes place beyond
the sector 34 at distance S, of a sidewall 39 of the store 31 away from the sector 34, dis-
tance S¢ being equal to width Wy of segments 30, while path S; covered by the intermedi-
ate store 31 greater than width W of the segments 30, whereas the rod-like elements 32
fall down by gravity into the chute 37. After the throat catches up with the segment 30;,
the intermediate store 31 is stopped (fig. 25) while the receiving conveyor 38 runs in con-
tinuous motion at velocity V.. Then, return of the intermediate store 31 and the base 35
together with the throat 36 follows to the sector 34 (fig. 27) at equal velocity V. = Vj, in
backward relationship to the receiving direction of the rod-like elements 32 (fig. 26) and
during continuous emptying of the segment 30;, wherein complete emptying of the sec-
tor 30, takes place which is monitored with a sensor 40 placed at the level of the throat 36
while the store 31 and the throat 36 are motionless (fig. 28). In order to empty the second
consecutive segment 30,, the intermediate store 31 begins its plane motion concurrent to
the receiving direction of the rod-like elements 32 (fig. 29), while the throat 36 is mo-
tionless, the latter being located close to the side edge of the sector 34 and inside thereof.
After the throat 36 catches up with the second segment 30, (fig. 30), which takes place
within the sector 34 and after the intermediate store 31 has covered path S; equal to
width W, of the segments 30, the second segment 30 is emptied, where after the intermedi-
ate store 31 with the base 35 and the throat 36 returns in backward relationship to
the receiving direction of the rod-like elements 32 at equal velocity V. = Vy (fig. 31),
while the second segment 30, being continuously emptied until its arrival at the sector 34,
where the second segment 30, becomes completely emptied, which is monitored with
the sensor 40 placed at the level of the throat 36, and both the intermediate store 31 and
the throat 36 are motionless (fig. 32 and fig. 33). Analogically, emptying of consecutive
segments 30 follows and takes place within the sector 34. Next drawing (fig. 34) refers to
the instant when emptying the last but one segment 30y.; is completed, whereas the inter-
mediate store 31 and the throat 36 are motionless, and another drawing (fig. 35) illustrates
the start up of emptying the last segment 30,, wherein the intermediate store 31 begins

concurrent motion relative to the receiving direction of the rod-like elements 32 at velocity V.
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when the throat 36 is motionless and stays inside the sector 34. After the throat 36 catches
up with the segment 30, (fig. 36), which takes place after the intermediate store 31 has
completed its travel on path S. equal to width W; of the segments 30, return to the sec-
tor 34 of the intermediate store 31 together with the base 35 and the throat 36 will follow
at backward relationship to the receiving direction of the rod-like elements 32 and at equal
velocity V. = Vy, (fig. 37), whereas complete emptying of the last sector 30, (fig. 39) is
monitored with the sensor 40 (fig. 40). During emptying of the last segment 30, (fig. 39),
a consecutive tray 33 filled up with the rod-like elements 32 is delivered to the sector 34,
and the rod-like elements 32 are supported from below with a supporting plate 41 (fig. 36
and fig. 37). After the intermediate store 31 and the throat 36 are stopped, a multi-segment
plate 42 enters top part of the intermediate store 31 below the supporting plate 41. Being
movably fixed the multi-segment plate 42 moves from top downward along the seg-
ments 30 (fig. 38). Then (fig. 39) the supporting plate 41 is removed and the rod-like ele-
ments 32 fall down onto the multi-segment plate 42, being lowered down together with
the plate along the segments 30, wherein after complete emptying of the last segment 30,
the base 35 together with the throat 36 moves concurrent with the receiving direction of
the rod-like elements 32 at velocity Vy equal to velocity V. of the receiving conveyor 38,
when the intermediate store 31 (fig. 41 and fig. 42) is motionless, until the throat 36 ar-
rives at the site before the first segment 30; beyond the sector 34 (fig. 43). Meantime,
the multi-segment plate 42 is removed so that the rod-like elements 32 could be placed on
the base 35. The consecutive cycle of emptying the store 31 begins, the store 31 compris-
ing the rod-like elements 32 from recently unloaded tray 33. Referring to fig. 44, dis-
placements Sy, of the throat 36 and displacements S of the intermediate store 31 and con-
stant velocity V. of the receiving conveyor 38 as well as emptying rate Qs of the seg-
ments 30 are graphically presented.

Embodiment III.

Referring to fig.45, equal segments 50 of an intermediate store 51 are completely
filled up with rod-like elements 52 and an unloaded tray 53 together with the intermediate

store 51 is situated in an unloading sector 54 of the tray 53, while a throat 56 formed in
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a base 55 of the intermediate store 51 is firmly connected to a chute 57 and moved out to
the site before the first segment 50; beyond the sector 54. The intermediate store 51,
the throat 56 and a receiving conveyor 58 are motionless, and also flow of the rod-like
elements 52 is stopped. At the instant shown in fig. 45, the intermediate store 51, which
hitherto is motionless, starts up its plane motion at velocity V. concurrent with the receiv-
ing direction of the rod-like elements 52 toward the throat 56 as shown in fig. 46, wherein
the throat 56, the conveyor 58 and the elements 52 still remain motionless. This state will
last until the first segment 50, catches up with the motionless throat 56, which will take
place beyond the sector 54, after the intermediate store 51 has covered path S; equal to
width Wy of the segments 50, whereas a sidewall 59 of the intermediate store 51 has ar-
rived at the site beyond the sector 54, and after that the intermediate store 51 is stopped
(fig. 47). Then return of the intermediate store 51 and the base 55 follows together with
the throat 56 at backward relationship to the receiving direction of the rod-like elements 52,
at equal velocity V. = Vy, (fig. 48) and continuous emptying of the first segment 50, and
the receiving conveyor 58 running at velocity V, toward farther operational work-stands
not shown in drawing, and also motion of the rod-like elements 52 at velocity V; at
the receiving direction thereof together with the receiving conveyor 58. After return to
the sector 54, the intermediate store 51 and the throat 56 are stopped (fig. 49), while
the rod-like elements 52 travel on the re'ceiving conveyor 58 that runs until the first seg-
ment 50, is completely emptied, which is monitored with a sensor 60 placed at the level of
the throat 56 (fig. 50). In order to empty the consecutive second segment 50, the interme-
diate store 51 starts plane motion at velocity V. concurrent with the receiving direction
of the rod-like elements 52 (fig. 51), wherein the throat 56, the receiving conveyor 58 and
the rod-like elements 52 still remain motionless. It lasts until the second segment 50,
catches up with the motionless throat 56, which takes place inside the sector 54 and after
the travel of the intermediate store 51 along path S that equals to width W of the seg-
ments 50 (fig. 52), then the intermediate store 51 is stopped. Then the intermediate store 51,
the base 55 and the throat 56 return at backward relationship to the receiving direction of

the rod-like elements 52 at equal velocity V. = Vy, (fig. 53) as well as during continuous
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emptying of the second segment 50, and motion of the receiving conveyor 58 at velo-
city V, toward farther operational work-stands, while the rod-like elements 52 travel at
velocity V; at the direction of their receiving together with the receiving conveyor 58. Af-
ter return of the sidewall 59 of the intermediate store 51 to the sector 54, the intermediate
store 51 and the throat 56 are stopped (fig. 54) whereas the rod-like elements 52 travel on
the running conveyor 58 until the second segment 50, is completely emptied, which is
monitored with the sensor 60 placed at the level of the throat 56 (fig. 55). Analogically as
above, emptying of consecutive segments 50 follows and takes place inside the unloading
sector 54. Next drawing (fig. 56) shows up the last but one segment 50,.; when its empty-
ing ends up, the intermediate store 51, the throat 56, the conveyor 58 remain motionless
and flow of the rod-like elements 52 is stopped. Yet another drawing (fig. 57) illustrates
the emptying start of the last segment 50,. The intermediate store 51 begins plane motion
at velocity V. concurrent with the receiving direction of the rod-like elements 52 toward
the throat 56, wherein the throat 56, the conveyor 58 and the rod-like elements 52 remain
motionless. It lasts until the last segment 50, catches up with the motionless throat 56,
which takes place inside the sector 54 and path S. covered by the intermediate store 51
equals to width W of the segments 50 (fig. 58), after that the intermediate store 51 is
stopped. At this instant, the empty tray 53 is substituted for the consecutive tray 53 filled
up with the rod-like elements 52 supported from below with a supporting plate 61. Then
return of the intermediate store 51 and the base 55 together with the throat 56 follows at
backward relationship to the receiving direction of the rod-like elements 52 and at equal
velocity V. = Vy, (fig. 59) during continuous emptying of the last segment 50, and motion
of the conveyor 58 at velocity V; toward farther operating work-stands, also the rod-like
elements 52 move at their receiving direction and at velocity V. together with the receiv-
ing conveyor 58. When the intermediate store 51 and the throat 56 are stopped, in the sec-
tor 54, a multi-segment plate 62 enters top part of the intermediate store 51 below the sup-
porting plate 61. The multi-segment plate 62 is movably fixed and moves from top down-
ward inside the segments 50 (fig. 60). Then (fig. 61), the supporting plate 61 is removed,

the rod-like elements 52 fall down onto the multi-segment plate 62 and, together with it,
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they are lowered down inside the segments 50. After complete emptying of the last seg-
ment 50, (fig. 62), the base 55 together with the throat 56 move concurrent with the re-
ceiving direction of the rod-like elements 52 and the conveyor 58 at equal velocity Vi = V4,
when the intermediate store 51 is motionless (fig. 63 and fig. 64) and until the throat 56
arrives at the site before the first segment 50; beyond the unloading sector 54 (fig. 65),
the throat 56 and the conveyor 58 being stopped. Meantime the multi-segment plate 62 is
removed so that the rod-like elements 52 could be placed onto the base 55. Then a con-
secutive emptying cycle of the intermediate store 51 including the rod-like elements 52
from the recently unloaded tray 53 begins. In fig. 66, displacement Sy, of the throat 56,
displacement S, of the intermediate store 51 and velocity V. of the periodicall}./ stopped
receiving conveyor 58 are graphically presented as well as emptying rate Qs of the seg-

ments 50.
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Claims

1. Tray emptying method for tobacco industry, wherein rod-like elements are trans-
ferred by gravity from the tray simultaneously to many segments of an intermedi-
ate store, the segments being separated from each other with vertical partition walls
of the intermediate store, the latter being a volumetric equivalence of the tray, and
then the rod-like elements are transferred down onto a running receiving conveyor
located below, characterized in that vertical segments of the intermediate store filled
up with rod-like elements are emptied independently of each other through a throat
formed in the intermediate store base, wherein both the intermediate store and
the base thereéf together with the throat, independently of each other, reciprocate
along the receiving conveyor so that consecutive segments of the store could meet
the throat, while the segment emptying sequence is in backward relationship relative

to the receiving direction of the rod-like elements on the receiving conveyor.

2. Method as in claim 1, characterized in that the rod-like elements are placed onto
the receiving conveyor through a profiled chute firmly connected to the throat,
wherein the throat has area that complies with the area of horizontal cross section of
a segment of the intermediate store and it receives the rod-like elements from one
consecutive segment at a time while the complete emptying of a segment is moni-
tored with a sensor and the width of the emptied segments complies with height

of mass flow layer of rod-like elements placed on the receiving conveyor.
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3. Method as in claim 1 or 2, characterized in that after the last segment of the interme-
diate store filled up with the rod-like elements from a preceding tray is emptied,
the throat together with the chute moves concurrently with the receiving direction of
the rod-like elements on the receiving conveyor at conveyor velocity while the un-
changed layer height of the rod-like elements close under the throat level is kept up
until the throat arrives at the site before the first segment of the intermediate store
meantime loaded with the rod-like elements from a consecutive tray, and then for
short time the intermediate store runs a plane motion concurrent with the throat and
to the receiving direction of the rod-like elements at velocity greater than velocity of
the receiving conveyor so that the throat could meet the first segment of the interme-
diate store and thus to ensure the emptying possibility, wherein the intermediate
store partly moves out beyond the tray unloading sector and then a return of
the store and the throat follows at equal velocity and in backward relationship to
the receiving direction of the rod-like elements until the intermediate store is placed
in the tray unloading sector, where complete emptying of the first segment takes
place while analogically the emptying of each consecutive segment follows after re-
ceiving enable signal, each time the throat being placed before a next segment to be
emptied, whereas in order to determine mutual position of the throat and the seg-
ment, an opposite direction to the receiving direction of the rod-like elements is con-
sidered and unloading of the next tray in sequence takes place during the last seg-
ment emptying at rate not higher than emptying rate of that segment, and at any rate
during motion of the throat together with the chute concurrent with the receiving di-
rection of the rod-like elements, the throat velocity being equal to the receiving con-
veyor velocity, and during the complete segment emptying cycle of the intermediate

store, the conveyor runs with no interruption at established direction.

4, Method as in claim 1 or 2, characterized in that afier emptying of the last segment
of the intermediate store filled up with the rod-like elements from the preceding tray,
the throat together with the chute moves concurrently to the receiving direction of

the rod-like elements on the receiving conveyor at conveyor velocity, wherein layer
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height of the rod-like elements below the throat level will be kept up unchanged until
the throat is placed at a site before the first segment of the intermediate store loaded
meantime with the rod-like elements from a consecutive tray, and then a short-term
stop of the throat together with the chute follows, whereas the intermediate store runs
at plane motion concurrent to the receiving direction of the rod-like elements so that
the throat could meet the first segment of the intermediate store and ensure the empty-
ing possibility, wherein the intermediate store partly moves out beyond the tray
unloading sector and then a return of the store and the throat at equal velocity and in
backward relationship to the receiving direction of the rod-like elements follows until
the intermediate store is placed in the tray unloading sector, where complete emptying
of the first segment takes place, while analogically emptying of each consecutive seg-
ment follows after receiving enable signal and each time the throat is placed at the site
before a next segment to be emptied, whereas in order to determine mutual position of
the throat and the segment opposite direction to the receiving direction of the rod-like
elements is considered, and unloading of the next tray in sequence takes place during
the last segment emptying at a rate not higher than the emptying rate of that segment
and also at any rate during displacement of the throat together with the chute concur-
rent with the receiving direction of the rod-like elements, the throat velocity being
equal to the receiving conveyor velocity, while during the complete segment emptying
cycle of the intermediate store, the receiving conveyor runs with no interruption and at

the established direction.

5. Method as in claim 1 or 2, characterized in that after the last segment of the intermedi-
ate store filled up with rod-like elements from a preceding tray is emptied, the throat
together with the chute moves concurrently to the receiving direction of rod-like ele-
ments on the receiving conveyor at conveyor velocity, the layer height of the rod-like
elements being kept up unchanged close below the level of the throat until the throat is
placed at the site before the first segment of the intermediate store meantime loaded
with the rod-like elements from a consecutive tray, and then a short-term stop of

the throat together with the chute and the receiving conveyor follows, during which

18



WO 2008/020775 PCT/PL2007/000058

the intermediate store runs at plane motion concurrent to the receiving direction of
the rod-like elements so that throat could meet the first segment of the intermediate
store and ensure the emptying possibility, wherein the intermediate store partly moves
out beyond the tray unloading sector and then receiving conveyor starts up and the re-
turn of the store, throat and chute follows at backward relationship to the receiving di-
rection of the rod-like elements at equal velocity to the tray unloading sector wherein
the complete first segment emptying takes place, while analogically the emptying of
each consecutive segment follows after receiving enable signal , and each time the throat
is placed at the site before a next segment to be emptied, and in order to determine
a mutual position of the throat and the segment, the opposite direction to the receiving
direction of the rod-like elements is considered, and unloading of the next tray in se-
quence takes place during the last segment emptying at a rate not higher than the emp-
tying rate of that segment and also at any rate during displacement of the throat to-
gether with the chute concurrent with the receiving direction of the rod-like elements,
the throat velocity being equal to the receiving conveyor velocity, while during
the complete segment emptying cycle of the intermediate store the receiving conveyor

runs at the established direction and is periodically stopped.
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AMENDED CLAIMS
received by the International Bureau on 28 January 2008 (28.01.08)

1. Tray (13, 33, 53) emptying method for tobacco industry, wherein rod-like elements (12,
32, 52) are transferred by gravity from the tray (13, 33, 53) simultaneously to many
segments (10, 30, 50) of an intermediate store (11, 31, 51), the segments (10, 30, 50) be-
ing separated from each other with vertical partition walls of the intermediate store (11,
31, 51), the latter being a volumetric equivalence of the tray (13, 33, 53), and then
the rod-like elements (12, 32, 52) are transferred down onto a running receiving con-
veyor (18, 38, 58) located below, characterized in that vertical segments (10, 30, 50)
of the intermediate store (11, 31, 51) filled up with rod-like elements (12, 32, 52) are emp-
tied independently of each other through a throat (16, 36, 56) formed in the intermediate
store (11, 31, 51) base (15, 35, 55) wherein both the intermediate store (11, 31, 51) and
the base (15, 35, 55) thereof together with the throat (16, 36, 56), independently
of each other, reciprocate along the receiving conveyor (18, 38, 58) so that consecutive seg-
ments (10, 30, 50) of the store (11, 31, 51) could meet the throat (16, 36, 56), while the seg-
ments (10, 30, 50) emptying sequence is in backward relationship relative to the receiving

direction of the rod-like elements (12, 32, 52) on the receiving conveyor (18, 38, 58).

2. Method as in claim 1, characterized in that the rod-like elements (12, 32, 52) are placed
onto the receiving conveyor (18, 38, 58) through a profiled chute (17, 37, 57) firmly
connected to the throat (16, 36, 56), wherein the throat (16, 36, 56) has area that com-
plies with the area of horizontal cross section of a segment (10, 30, 50) of the intermedi-

ate store (11, 31, 51) and it receives the rod-like elements (12, 32, 52) from one consecu-
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tive segment (10, 30, 50) at a time while the complete emptying of a segment (10, 30, 50)
is monitored with a sensor (20, 40, 60) and the width of the emptied segments (10, 30, 50)
complies with height of mass flow layer of rod-like elements (12, 32, 52) placed on the re-

ceiving conveyor (18, 38, 58).

3. Method as in claim 1 or 2, characterized in that after the last segment (10,) of the intermedi-
ate store (11) filled up with the rod-like elements (12) from a preceding tray (13) is emp-
tied, the throat (16) together with the chute (17) moves concurrently with the receiving
direction of the rod-like elements (12) on the receiving conveyor (18) at conveyor (18)
velocity (V) while the unchanged layer height of the rod-like elements (12) close under
the throat (16) level is kept up until the throat (16) arrives at the site before the first seg-
ment (10,) of the intermediate store (11) meantime loaded with the rod-like elements (12)
from a consecutive tray (13), and then for short time the intermediate store (11) runs
a plane motion concurrent with the throat (16) and to the receiving direction of the rod-
like elements (12) at velocity (V) greater than velocity (V) of the receiving conveyor (18)
so that the throat (16) could meet the first segment (10;) of the intermediate store (11)
and thus to ensure the emptying possibility, wherein the intermediate store (11) partly
moves out beyond the tray (13) unloading sector (14) and then a return of the store (11)
and the throat (16) follows at equal velocity (V. = V;) and in backward relationship
to the receiving direction of the rod-like elements (12) until the intermediate store (11)
is placed in the tray (13) unloading sector (14), where complete emptying of the first
segment (10;) takes place while analogically the emptying of each consecutive segment
(10, ..., 10p) follows after receiving enable signal, each time the throat (16) being placed
before a next segment (10, ..., 10,) to be emptied, whereas in order to determine mutual
position of the throat (16) and the segment (10), an opposite direction to the receiving
direction of the rod-like elements (12) is considered and unloading of the next tray (13)
in sequence takes place during the last segment (10,) emptying at rate not higher than
emptying rate of that segment (10,), and at any rate during motion of the throat (16) to-
gether with the chute (17) concurrent with the receiving direction of the rod-like ele-

ments (12), the throat (16) velocity (Vy) being equal to the receiving conveyor (18) ve-
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locity (Vy), and during the complete segments (10) emptying cycle of the intermediate

store (11), the conveyor (18) runs with no interruption at established direction.

4. Method as in claim 1 or 2, characterized in that after emptying of the last segment (30;)
of the intermediate store (31) filled up with the rod-like elements (32) from the preced-
ing tray (33), the throat (36) together with the chute (37) moves concurrently to the re-
ceiving direction of the rod-like elements (32) on the receiving conveyor (38) at conve-
yor (38) velocity (Vy), wherein layer height of the rod-like elements (32) below
the throat (56) level will be kept up unchanged until the throat (36) is placed at a site be-
fore the first segment (30;) of the intermediate store (31) loaded meantime with the rod-like
elements (32) from a consecutive tray (33), and then a short-term stop of the throat (36)
together with the chute (37) follows, whereas the intermediate store (31) runs at plane
motion concurrent to the receiving direction of the rod-like elements (32) so that
the throat (36) could meet the first segment (30;) of the intermediate store (31) and en-
sure the emptying possibility, wherein the intermediate store (31) partly moves out beyond
the tray (33) unloading sector (34) and then a return of the store (31) and the throat (36)
at equal velocity (V. = Vy,) and in backward relationship to the receiving direction
of the rod-like elements (32) follows until the intermediate store (31) is placed in the tray (33)
unloading sector (34), where complete emptying of the first segment (30y) takes place, while
analogically emptying of each consecutive segment (30, ..., 30,) follows after receiving
enable signal and each time the throat (36) is placed at the site before a next segment
(30, ..., 30,) to be emptied, whereas in order to determine mutual position of the throat (36)
and the segment (30) opposite direction to the receiving direction of the rod-like elements (32)
is considered, and unloading of the next tray (33) in sequence takes place during the last
segment (30,) emptying at a rate not higher than the emptying rate of that segment (30,)
and also at any rate during displacement of the throat (36) together with the chute (37)
concurrent with the receiving direction of the rod-like elements (32), the throat (36) ve-
locity (Vy) being equal to the receiving conveyor (38) velocity (Vy), while during the com-
plete segments (30) emptying cycle of the intermediate store (31), the receiving con-

veyor (38) runs with no interruption and at the established direction.
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5. Method as in claim 1 or 2, characterized in that after the last segment (50,) of the inter-
mediate store (51) filled up with rod-like elements (52) from a preceding tray (53) is
emptied, the throat (56) together with the chute (57) moves concurrently to the receiving
direction of rod-like elements (52) on the receiving conveyor (58) at conveyor (5 8) ve-
locity (Vy), the layer height of the rod-like elements (52) being kept up unchanged close
below the level of the throat (56) until the throat (56) is placed at the site before the first
segment (50;) of the intermediate store (51) meantime loaded with the rod-like ele-
ments (52) from a consecutive tray (53), and then a short-term stop of the throat (56) to-
gether with the chute (57) and the receiving conveyor (58) follows, during which the in-
termediate store (51) runs at plane motion concurrent to the receiving direction of the
rod-like elements (52) so that throat (56) could meet the first segment (50;) of the intermedi-
ate store (51) and ensure the emptying possibility, wherein the intermediate store (51) partly
moves out beyond the tray (53) unloading sector (54) and then receiving conveyor (58)
starts up and the return of the store (51), throat (56) and chute (57) follows at backward
relationship to the receiving direction of the rod-like elements (52) at equal velocity
(V.= V}) to the tray (53) unloading sector (54) wherein the complete first segment (50,)
emptying takes place, while analogically the emptying of each consecutive segment
(50, ..., 50,) follows after receiving enable signal , and each time the throat (56) is
placed at the site before a next segment (50, ..., 50,) to be emptied, and in order to de-
termine a mutual position of the throat (56) and the segment (50), the opposite direction
to the receiving direction of the rod-like elements (52) is considered, and unloading
of the next tray (53) in sequence takes place during the last segment (50,) emptying at
a rate not higher than the emptying rate of that segment (50,) and also at any rate during
displacement of the throat (56) together with the chute (57) concurrent with the receiv-
ing direction of the rod-like elements (52), the throat (56) velocity (Vy) being equal to
the receiving conveyor (58) velocity (V¢), while during the complete segments (50) emp-
tying cycle of the intermediate store (51) the receiving conveyor (58) runs at the estab-

lished direction and is periodically stopped.
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