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The present invention relates to a process for conveying
articles supplied in respective flow lines adjacent to one
another.

" The invention has been developed with particular attention

to the possible use in the field of plants for automatical-
ly packaging products, such as food products, for example
confectionery products.

Within the context of this application, the problem of sor-
ting the flow of articles coming from respective source
stations to subsequent péocessing stations located down-
stream in the direction of flow of the articles occurs re-
latively frequently. For example, the source stations can
be packaging machines in which products such as snacks,
biscuits, etc., packaged in flexible wrappers {flow-packs),
are inserted 'in groups in respective boxes. The further
processing stations can; for example, be wrapping machines
in which each box is in turn inserted in a further wrapping
in the form of a flexible wrapper of the flow-pack type.

wWithin the context of this application, a number of pro-
blems arise of which account must be taken.

Firstly, the source stations (for example, the boxing ma-
chines) usually'supply'a c&nveylng line with parallel rows.
Each source machine suppllas a respective row with a flow
of articles which, altheough it is substantially constant,
is not completely continuous, owing to the various reasons:
for example, temporary stoppages of the source station be-
cause of a lack of packaging material, discharge of defec-
tive articles upstream or downstream of the source station,
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ge ten source stations (for example, ten boxing machines)
downstream of which there are only two wrapping machines,
or four wrapping machines of which two are intended to ope-
rate continuously whilst the other two are used to take ac-
count of possible interruptions in the operation of the
other wrapping machines' or of incidents occurring in the
flow of articles to be packaged-.

It is generally known to overcome the above problems by re-
sorting to a so-called accumulation {or *store®") function,
that is, by providing for a certain amassing of articles
(the so-called accumulation or store) between the outlets
of the source stations and the inlets of the stations si-
tuated downstream, from which the articles themselves can
be taken up in an ordered flow so as to be sent in a
regular rhythm to the handling stations located downstream.

Although this situation is entirely satisfactory in theory,
it conflicts with certain practical difficulties.

Firstly, forming an accumulation or store of articles gene-
rally requires the stoppage or at least a gr'eat decelera-
tion of the movement of the advancing articles themselves.
In modern packaging plants with high processing rates of
the articles (some hundreds of units per minute), the speed
of the advancing articles tends to be fairly high: any
stoppage or great deceleration, above all when it occurs as
a2 result of impact on the articles located downstream, may
be particularly damaging, especially with fragile articles,
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ow of articles which, although it is substantially

di fferent fwidhm spétnandeyielding articles and/or with articles which,

particularly when packaged, display marked resilience to
knocks: in practice, one or more articles may well be boun-
ced out of their box because of the effect of knocking
against a stop barrier. Again, particularly when products
which are not yet wrapped are used, the knocks can give
rise to fragments or small pieces which can soil the packa-
ging plant.

Secondly, the greater the linear speed of movement of the
articles, the greater the space occupied by the accumula-
tion or storage areas. '

The object of the present invention is to provide a process
which can overcome the above problems, on the one hand,
avoiding great stresses on the articles processed and, on
the other hand, minimising the need for recourse to an ac-
cumulation zone, thus reducing the space occupied by the
packaging plant.

According to the present invention this object is achieved
by virtue of a process having the characteristics given
specifically in Claim 1. A further cobject of the invention
is a device for performing the abowve process.

The invention will now be described, purely by way of non-
limiting example, with reference to the appended drawings,
in which:

- Figure 1 shows the development in plan view of an au-
tomatic packaging plant cémﬁrising a device according to
the invention,

- Figure 2 shows the structure of a device according to
the invention in a schematic view in perspective,

- Figure 3 is a section along the line ITI-III of Figure
2, and T
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station because of a |ack of packaging material, di schar ge
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station, etc.. Secondly, the nunber of
source stations and thus of 3 the parallel rows of the
flow of articles generated thereby is generally
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In order to fix the concept, it can be imagined that the
articles in question consist of products such as snacks,
bars of chocolate, biscuits or stacks of biscuits in res-
pective packages in the form of flexible wrappsrs (for
example, of the type currently known as “flow-pack") and
arranged in groups in respective containers such as paral-
lelepipedal cardboard boxes. These boxes are filled in res-
pective "source stations® M provided, in the embodiment 1l-
lustrated, in groups of ten.

The structure of the source stations M {(usually consisting,
in cascade, of a first wrapping machine of the flow-pack
type followed by a boxing machine proper) is widely known
in the art and, as such, need not be described in detail
here, since it is also irrelevant with respect to an under-
standing of the invention.

For this purpose, it is sufficient to note that the source
stations M supply the respective packaged articles onto an
cutput line L typically consisting of an assembly of conve-
yors {(for example, chain or belt conveyors) which define a
respective ‘flow line of articles for each station M.

In practice, the output end of the line L (shown in parti-
cular on the lefthand side of Figure 2} can be viewed as a
conveyor such as, for example, a motor-driven belt conveyor
on which the articles A are in their respective advancing
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- each flow, although it is uniform overall, is not uni-
form in the absolute sense, in the sense that breaks in
continuity may be present because of various factors, such
as the temporary stoppage of the respective source station
M (for changing paper, discharging defective articles,
etc.}; and

- the articles A which arrive on the various lines L1,
L10 are not generally synchronised with one another in the
sense 'that the position of the articles in the various
flows is not such that these articles are generally aligned
relative to each another transverse the line L.

The operation of the device according to the invention, ge-
nerally indicated 1, is usually such that it allows the ar-
ticles A to be fed in a flow, which is as regular as possi-
ble, therefore timed exactly and without interruptions in
continuity, towards respective handling stations situated
downstream, generally indicated G.

For example, the stations G can consist of wrapping machin-
es for wrapping each article A {(and thus each box) in a re-
spective flexible wrapper (flow-pack). '

In the embodiment illustrated, there are four downstream
handling stations G of which the first two, those situated
further to the left in Figure 1, can be used as master sta-
tions, intended to operate continuously, whilst the other
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Secondly, the greater the linear speed of novenent of
the articles, the greater the space occupied by the
accurnul ati on or storage areas. The obj ect of the
present invention is to provide a process whi ch can
overconme the above probl ens, on 6 : t he one hand, avoi di ng

gr eat stresses on the articles essed and, on the

ot her hand E¥@/nithcSshg s Hegled further to the rlg£¢0rc§%C YRSELIPE an
accunulatlam aard,] iahys paekicigngtaltdons, intended to function inter-

mittently both to replace a principal station which is tem-
porarily stopped and to compensate for accumulations of ar-
ticles, because of particular interference with the regular
operation of the plant.

In each case, both the choice of the number of stations G
relative to the number of stations M and the adoption of an
operating arrangement with master stations and auxiliary
stations and thé relative positioning of these stations
should be considered as factors which generally have no in-
fluence on the structure of the device 1, in the sense that
the device 1 can be arranged such that it serves any number
of upstream stations M and downstream stations G, indepen-
dently of the operating strategy adopted for the latter and
as regards the spatial arrangement thereof.

In the remainder of the present description, specific refe-
rence will be made to the method by which the device 1 re-
gulates the supply of the articles A to one of the stations
G located downstream. It should be appreciated that it is
intended that identical methods are adopted for the supply
to the other stations G.

In the embodiment illustrated, the device 1 is arranged
such that it receives the articles A which arrive at the
output end of the line L arranged end-to-end, that is, in
such a way that the articles A, on the device 1, tend ini-
tially to follow an advancing path aligned with the advanc-
ing paths of the lines L1, ..., L10. The same device 1
should then transfer the articles A £o the lines G located
downstream by a movement (initially of adjustment and then
of net translation) which develops in a direction generally
transverse the advancing directions on the line L and entry

This Sheet Has Been

T



'space: occupi ed by the packagi ng pl ant. Accordi ng
_to the present invention this object is : achi eved by
virtue of a process having the characteri s- tics given
specifically in Claim1. A further object of the o

I nvention is a device for perform ng the above proces&mmSMmjhsBamR1immd

The invention will now be described, purely by way !lm I“ m!m
drawi ngs, in which: - Figure 1 s opnent

non-limting exanple, with ref erence t o7t he appended

in plan vi emgd @le device 1. “aut omati ¢ packagi ng pl ant
conprising a device according to the invention,
- Figure 2 shows the structure of a device according

to the inverihé odevice 3clseupsttagbliadiy cqrerisyiectafveg plate 2 usually

- Figure 3.1 [ I l; ,Pf; Fi;guEe

nd corts Bs SRS OF & :{?é‘gai [}ﬁi&@ﬁg&délcsée% A E Q‘éd Pésmtlon 00 |\ of
Figure 2. a casing 3 and extending, anun@rmaéh@ﬁsrahénglaﬁnﬁét#p@s,

devel opnentjf s®-generally horizontal direction.

A conveyor device consisting, in a preferred embodiment, of
two lateral motor-driven members 3 located along the longer
sides of the plate 2, acts above the plate 2. In particu-
lar, each of the members 3 consists of a chain (or a simi-
lar flexible element) which is wound - in known manner -
about respective end rollers (not shown in the drawing, but
located at the upstream and downstream ends of the plate 2
respectively) with an active pass 3a extending horizontally
above the plate 2 and a return pass located above or below
the plate 2.

Rectilinear entrainment elements 5 consisting, for example,
of sheets or strips 5 extend between the two chains 3 in a
direction generally transverse the arrival direction of the
articles A on the device 1. The strips 5 are supported at
their ends by the active passes 3a of the chains 3 and ge-
nerally extend downwards (towards the plate 2 but usually
without touching it) in a position of interference with the
articles A which are on the plate itself.

The arrangement described is such that, when the chains 3
move {as a result of the end rollers being rotated - also
in known manner - by motors not illustrated), the uppei
passes 3a and the strips 5 suspended therebetween perform
a net translational movement along and above the upper face
of the plate 2: with reference to the position illustrated
.in Figures 1 and 2, this movement is from left to right.
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gular relative to the advancing direction on the line L),
to give rise to an ordered sequence of rows of articles A
which advance on the plate 2. The term "row" is intended to
define a line of articles A aligned in a direction trans-
verse the direction of advance on the line L with the rear
side of the articles bearing on a respective motor-driven
strip 5 which advances the articles A onto the plate 2
{continuously or, better, in steps).

Since they are only just formed when the articles A enter
the device 1, the rows are generally incomplete: see in
this respect the end of the device 1 which is further to
the left in Figure 2. As explained above, although it is
substantially continucus, the advance of the articles A
along the paths L1, ..., L10, is not totally free of spaces
or breaks in continuity. The presence of a space or a break
in continuity on any of the paths L1, ..., L10 is manifest-
ed by a corresponding space in the row of articles A which
is to be formed on the device 2.

It will be appreciated that the solution for the formation
of the rows described above is given purely by way of exam-
ple. In particular, instead of using strips 5 held at the
ends by the chains 3a, located on opposite sides of the
plate 2, it is possible to envisage a different type of en-
trainment structure. For example, it is possible to envisa-
ge using strips 5 which, instead of being supported at both
ends, are supported by a drive structure located on one si-
de of the plate 2 and are thus mounted such that they pro-
ject relative to the plate 2. Or, still for causing the
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other solution should not be used to limit the implementa-
tion of the invention.

In each case, the articles A are preferably transferred on
the device 1 {(and, in particular, on the plate 2} when they
have been subjected to a first action in which they are at
least partially arranged in rows.

For this purpose, it is possible to dispose at the outlet
end of the line 2 an ordering element, such as a further
strip or barrier 6 with associated drive means (not illus-
trated but of a widely known type) which support the bar-
rier 6 such that it is periodically lowered from above to-
wards the outlet end of the line L such that a given number
of articles arriving on the line L accumulate against it,
arranging these articles in order - at least approximately
- in a line intended to form a respective row of articles
being transferred on the device 1.

As an alternative to a barrier, a solution which may not be
considered the best as regards the impact of the articles
A, it is possible to envisage attaining the same function
with a different element or surface which can decelerate
the movement of the articles (a), for examplé, with a fur-
ther motor-driven belt, interposed bgtween the line L and
the inlet end of the device 1: the beslt being advanced in
steps which gives rise to the formation of a line of arti-
cles intended to constitute a row whenever the movement of
the belt is stopped.

In each case, when a row of articles A has formed on the



Zdhjven bel't conveyor on which the articles A are in their
.respective advancing lines indicated L1 to L10.
As regards the i mhib SheetdRaBdch Repkedof the articles A at

t he downstream en , it can be noted that:
, A arrive on paths

whi ch are parall el EQHM} r, each 5ath corre-

- as stated above
sponding to the flow of articles genera% d by a
each_flow, although

respective source_ statio . . -
p e$ﬁﬁelﬁflntervenes in order to render ?QﬁrﬁQWIthe

t
it is unifd®hbSefalFie; i
absol ut e sensepach,t bhagedse tihamovesak$he articles A in each row todn
continuity Qﬁg e _prese e f ,vard ous .
factors, suc %g P%?t%ﬁl%ﬁéﬁswéﬁ8§p%§ Q%lﬁQMFQ%Sﬁ%&Tf93t§8ﬁr8£ &Hion M
(for changiegipbpeg, spaces (for example, if therediischalagtingiefmcidie
articles, elg. )y, A ohBCRIhbFLES i (i fihe various
lines L1, §1n €4 £lov ?n onero L10 afé?%%hé%§§%§ ;ﬁgihdhronised
with one L10} between adjacent artigd®$er in the sense that the position
of the articles

For this purpose (see the view in Figure 3 in particular},
on one of the sides of the plate 2 (and, to be precise, on
the side from which the articles will subsequently be sup-
plied to the handling stations G) a stopping structure 7 is
provided consisting, for example, of a side made of sheet
metal which extends along the corresponding longitudinal
edge of the plate 2 in a position such that it interferes
with the plate 2 itself, preferably with a lower edge part
4a, turned under the plane of the plate 2, and extending at
approximately the same height as the plate 2 itself.

In correspondence with the side plate 7, in the plane of
the plate 2, a transverse movable element emerges, through
a respective window, which, in the example illustrated,
consists of a further belt conveyor 8 having an upper pass
8a which acts horizontally and is aligned exactly with the
plane of the plate 2 and a lower pass 8b situated below the
plane of the plate 2 itself. The belt 8 is wound (according
to a widely known solution) on end pulleys or rollers 9
with associlated drive elements %a (of a widely known type).
When they are actuated, the rollers or pulleys 9 move the
belt 8 itself such that the upper pass 8a follows a net
translation path in the direction transverse the direction
of advance of the rows of articles A controlled by the
strips 5.

The net effect of the advance of the upper pass 8a (from
top to bottom with reference to Figure 2 and from left to
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A, combined in a row but spaced apart from each other (even
irregqularly if there are spaces because of shortages in the
supply on the respective conveying line L1, ..., L10), to
move gradually against the side plate 7 so as to form a
compact row, that is to say., an array in which all the ar-
ticles A are adjacent one another, without spaces, forming
a line which bears at one end against the side plate 7: it
will be appreciated that the above occurs whilst the arti-
cles A continue their longitudinal sliding movement on the
plate 2 under the action of the strips 5.

As stated above, this advance movement {(and hence the ac-
tuation movement of the strips 5, controlled by the chains
3 in the example illustrated) can occur continuously or in
steps, according to the solution preferred at the time.

The gradual compacting movement of the row by virtue of the
resistance from the side plate 7 can be performed very gra-
dually and smoothly, that is, by the effect of a transla-
tion movement of the upper pass 8a of the motor-driven belt
8 at reduced speed, if there is an initial accaleration
ramp and a corresponding final deceleration ramp which
avoids great stresses which could damage the articles A be-
ing applied thereto.

By virtue of the gradual advance along the plate 2 control-
led by the strips 5, the articles A, now arranged in com-
pact rows, travel beyond the position in which the belt 8
acts and pass to one {or more) withdrawal station (s) ar-
ranged in cascade.

Figure 2 (and, similarly, Figure 4) shows the structure of
.one of these withdrawal stations, that is to say, in the
example illustrated, the station which is in the most up-
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The withdrawal station, generally indicated 10, has a
structure which, to a certain degree, is similar to the
structure adopted for performing the lateral compacting ac-
tion of the rows by the belt 8.

In this case too, in fact, the sliding surface defined by
the plate 2 has a rectangular window in which the further
motor-driven belt conveyor 11 extends horizontally, this
belt conveyor having an upper pass l1lla, aligned exactly
with the plane of the plate 2, and a lower, return pass 1l1b
located below the plate 2 itself, with end rollers 12 which
control the advance movement of the upper pass lla of the
conveyor in the direction which discharges the articles A
from the device 1.

In order to achieve this result, the side plate 7 has an
aperture (indicated 7a in Figure 1) in correspondence with
the withdrawal station 190.

A further difference with respect to the assembly arrange-
ment of the conveyor-compacting device 8 is provided by the
fact that the withdrawal conveyor 11 does not extend over
the entire transverse dimension of the plate 2 but, on the
contrary, only over a portion or recess corresponding to
the width (measured in the direction transverse the direc-
tion of advance imparted by the strips 5} of a given number
of articles A (for example, with reference to the example
illustrated, three articles A).
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enbodi ment (dd usis afederbhe deNd e rkd S aFeneard Ui diairét spegehyes the

articles A which arrive at _.the. outpyt end the line L arranged
end- t 0- end,CAIBR G the $tdf BLAGS hﬁFetﬁggﬁ?F?EI%¥ %Peoﬁa?ﬂgnﬂeéFée 1,
tend initi dion tactfudtedy lay ebeanppag path dlagoedehétdohheyadvanci ng pat hs
of the lines L1 ...,L10. The sane

In particular, the movement of the conveyor 11 is such that

three (or, in general, n} articles A are withdrawn by the

device 1 so as to be sent on an outlet conveyor C constitu-

ting the feed conveyor of a respective actuating station G.

Preferably, the conveyor C is also formed by a motor-4&ri-
ven-type endless belt having a loading or upstream end C
situated in the immediate vicinity of the outlet end, in-
dicated lic, of the conveyor 11.

The arrangement described thus allows each of the withdraw-
al stations 10 to tap a predetermined given number (3, in
the example illustrated here) of articles A from the rows
A advancing on the plate 2, transversely to the direction
of advance of the rows.

The withdrawal action thus performed determines the remov-
al, so to speak, of an end or head part within the scope of
the row of articles A.

In order to enable other withdrawal actions to be perform-
ed, once the withdrawal station 10 has been passed, the
rows of articles A advance towards a further lateral tran-
slation device consisting of a belt 8 arranged in a manner
substantially similar to that described above and the ope-
ration of which is to bring the remainder of the line back
into contact with the side plate 7 so as to return a given
number of articles A into the vicinity of the side plate 7
itself.

This Sheet Has Been Rz!ilaced
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“device 1:'should then transfer the articles Ato the Ilines G| ocated
downstream by a novenent (initially of adjustnent and then of net
transl ation) which develops in a direction generally transverse the
advancing direc- tions on the line L and entry into the device 1
- 6- The device 1 substantially consists of a plate 2 usu- ally
consisting of a netal plate nounted in a fixed posi- tion on a casing and
extending, in norrmal operating conditibfs, in a generally horizontal
di rection. A conveyor device consisting, in a preferred

When the row has been placed against the side plate 7, a

further group of articles {for example, three other articl-
es) can be taken up in the lateral direction relative to
the device 1: the whole being in accordance with criteria
which are entirely identical to those described above in
relation to the withdrawal station 10.

The solution described has the advantage of being able to
minimise (possibly reducing it to one unit) the number of
articles A which are tapped from time to time from the de-
vice 1 in order to advance towards a respective processing
station G. This enables a precise regulation or regularisa-
tion of the flow of articles towards the processing sta-
tions G to be achieved, which, in turn, enables the presen-
ce of accumulation zones (storage) in the feed lines of
these machines to be reduced and virtually eliminated.

wWhat has been stated above applies also as regards the pos-
sibility of regularising and rendering uniform the with-
drawal action of the articles A from the device 1, which
enables the feed lines of the statioms G to be constantly
and regularly supplied, in almost certain conditions, mini-
mising the need to recourse to the operation of the sta-
tions G which are kept on standby {(auxiliary stations G).

i uﬁn



‘embodi nent ,
. sides of t
nmenber s
wound -
dr aw ng,
respectiv

2 and a return pass ‘| ocated above or béSow the plate 2.
entrai nment elenents 5 consisting, for exanple, of sheets or strips 5

ext end bet

arrival direction of the articles A on the device 1. The strips 5 are

support ed
general ly
touching i

the plate i

of two lateral notor-driven nenbers 3 |ocated al ong the | onger

he plate 2 acts above the plate 2. In particular, each of

t he

a chain (or a simlar flexible elenent) which is

about respective end rollers (not shown in the
“UEUEF he upstream and downstream ends of the plate 2
ars aetive pass 3a extending horizontally above the plate

Rectil i near

ween the two chains 3 in aS3®d¥8 ion generally transverse the

t their ends by the active passes _3a of the chai 3 and
det end BRAREIHETT GRINEY 10 AEACI S5 B SURBLESONAENDRE -
pedtive pbHiowi Ainels | thlrferepceldt hdikeant ichesadovheeh

'éﬁgygéterised in that it comprises the operations of:
- forming respective rows of articles from the articles

(3a) advancing along the fiow lines (L1, ..., L10), each row
consisting of articles (A) aligned in a direction transver-
se the flow lines (L1, ..., L10),

- moving the articles (A} in each row towards one ano-
ther so as to form compact rows consisting of articles (A)
in contact with each other, and

- withdrawing (10} a predetermined:nﬁmber {n} of articl-
es (A) from each compact row; this withdrawal being effect-
ed by Virtue of a translation of the predetermined number
(n) of articles in a direction transverse the direction of
advance of the rows.

2. A process according to Claim 1, characterised in that
the rows of articles (A) are formed by supplying the arti-
cles (A} onto a sliding surface (2}, thus providing movable
alignment means {5) which act on the articles (A} and cause
them to slide on the sliding surface {2) so as to bring the
articles (A) into alignment in a row consisting of articles
(a) in contact with the alignment means (5).

3. A process according to Claim 1 or Claim 2, characteri-
sed in that the rows are formed by acting, at least tempo-
rarily, on the articles (A) with means (6) for decelerating
the movement. - '

4, A process according to any one of Claims 1 to 3, cha-
racterised in that the moving together of the articles (A)
in each row is effected by an abutment surface (7} which is
substantially adjacent and aligned with the direction of

This Sheet Has Been Rei
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The arrangenent described is such that, when the chains 3 nove (as a result
. of the end rollers being rotated - also in known manner - by notors not
illus- tr asses 3a and the strips 5 suspended therebetween
perform amummmmw novenent al ong and above the upper face of the
plate 2: with Yef- &refce*to the position illustrated in Figures 1 and 2,
this novenent is fromleft to right. By virtue of the reduced distance
bet ween the | ower edge of the strips 36and the plate 2, the articles A
situ- ated on the plate itself are subjected to a thrust nove- nent

( br ushi ngpdvansien@it kdrearows andAthusi Eavarrsve shidhegpravementcaft er ed
(that is, ¢l 8- @) Igowhtds did el afede! Qi fifed o he advancing

direction on the |line

5. A process according to Claim 4, characterised in that
it comprises the operation of providing an aperture (7a) in
the abutment surface (7) for the passage of the articles
(A} withdrawn in correspondence with the position in which
the predetermined number of articles {A) are taken up.

6. A process according to any one of the preceding
claims, characterised in that it comprises the operation of
withdrawing articles (A) in a plurality of positions of the
general advancing movement of the rows, between the succes-
sive withdrawal positions, a further operation for the ac-
cumulation of these rows being provided.

7. A device for conveying articles (A) supplied in res-
pective adjacent flow lines (L1, ..., L10), characterised
in that it comprises:

- alignment means (5) for forming respective rows of ar-
ticles from the articles (A} advancing along the flow lines
{Ll, ..., L10}, each row consisting of articles (A) aligned
in a transverse direction relative to the flow lines (L1,
...L10),

- conveyor means (8) for moving the articles {(A) in each
row towards one another so as to form compact rows formed
by articles (A) in contact with each another, and

- further conveyor means (11} for withdrawing (10} a
predetermined number (n) of articles (A) from each compact
row; the further conveyor means being arranged so as to ef-
fect a translation of the predetermined number (n) of arti-
cles in a transverse direction relative to the direction of
advance of the rows.

8. A device according to Claim 7, characterised in that

This Sheet Has Been Reraoed
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'-'7- ‘ . L), to give rise to an ordered sequence of

. rows. of arti- - cl es A which advance on the plate
2. The terrm m{“ﬁu‘lm “ i ntended to define a |ine of
articles '“a ec- tion transverse
t he dlrectlan of fad¥anée on the line L with the

rear side of the articles bearing on a respective

motor-driven strip 5 which advances thelarticles A onto

the plate 2 (continuously or, better, in steps).

Si nce they Hf eCQi?ﬂ’Ell?%%tafﬂ%%PWﬁ#Fée aﬁ)l @k mhich the articles

enter the deyy cerd, sdﬁtﬂiéﬂ\ﬁfﬁnﬁ? tgenenakd Yihasompiete. ., L10) as well
see in this res ect

Ther' To! thed GFOESE- o fueh 53 e fghfitp eaeaﬁav39>awpﬁ85}gﬁr°duce the
it is substsam&mcbyn@mmemum thcharadedrese (Aj ohectss tdldlddng surface

(2) so as to bring the articles (A} into alignment in a row
consisting of articles in contact with the alignment means
(5).

9. A device according to Claim 7 or Claim 8, characteris-
ed in that it comprises means (6) for decelerating the mo-
vement with which means the articles {A) cooperate, at
least temporarily, in oxrder to form the rows.

10. A device according to any one of Claims 7 to 9, cha-
racterised in that it comprises an abutment surface (7)
which is substantially adjacent and aligned with the direc-
tion of advance of the rows and conveyor means (8) for pro-
ducing a sliding movement of the articles (A} towards the
abutment surface (7).

11. A device according to Claim 10, characterised in that
the abutment surface (7) has an aperture (7a) for the pas-
sage of the articles withdrawn in correspondence with the
further conveyor means.

12. A device according to any one of Claims 7 to 11, cha-
racterised in that it comprises a plurality of further con-
veyor means (11), respective conveyor means (8) being in-
terposed between the further conveyor means (11) of the
plurality for accumulating the rows between two successive
withdrawal operations of articles (a).

This S,

i



*A-along the paths L1, ..., L10, is not totally free of

. spaces or breaks in contimuity. The presence of a space

or a break in continuity on any of the paths L1,...., L10 is
mani f ested by a correspondi ng space in the row of arti -

cles A whichis to be forned on the device 2.

It will be appreciated that the solution for the forma-

tion of the rows described above is gi ¥&n purely by way

of exanple. In particular, instead of using strips 5 held

at the ends by the chains 3a, |ocat ABSERAGEposite sides

of the plate 2, it is possible to envisage a different type
of entrai nnent structure For exanple |t IS possible to
envi sage u&i-RE 3 : . ing ,:g-ﬁges particularly

ported at b@trha@rtdﬁzatalrce Wirﬁﬂ pbbarecﬂrl ve Structure
| ocated on one side of the plate 2 and are thus nounted

such that they project relative to the plate 2. O. still for
causi ng t h&hel | arnjchegeneniciof ag hdoxas cdfscandecthenery products,

plate 2 by BGa ars AoVaydded PP SIlE 1P khs which are

using structures wt r-driven s
parallel to one another (Ll ey LlO) are firstly ordered
in rows such that they slide on a surface of a plate (2)

under the action of motor-driven entrainment strips or bla-

des (5). When they pass onto a conveyor (8) acting in a di-
rection transverse the general direction of advance of the
articles {(A) on the plate (2}, the rows are compacted by
urging the articles (A) against a side restraint plate (7).
The articles {A) can then be withdrawn from the compact
rows in a predetermined number when the rows themselves
pass in correspondence with further motor-driven conveyors
(10) which act in a direction transverse to the general
entrainment line of the articles (A). The withdrawal
operation can be repeated several times, when the rows have
been compacted in the intérim, urging the articles against
the side -plate {7) again.

A preferred application in automatic packaging machines for
food products, such as confectionery products.

(Figure 2)
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el ements, «(for exanple, blades, etc.). In any case, the
choi ce of one or other solutlon shoul d not be used to

limt the inplenentation of the invention.

In each case, the articles A are preferably trans-

ferred on the device 1 (and, in par?Vﬁglar, on the plate 2)
when they have been subjected to a fifrst action in which
they are at |least partially arranged in rows.

For this purpose, it is possiblegto dlquselat ‘OQE;
let end of the line L an orderi gk el gnent}, ch a§ afyuof- ther strip or
barrier 6 with associated drive % (nat i
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I l.lustrated but of a widely known type) which support the
‘barrier 6 such that it is periodically |owered from above
towards the outlet end of the line L such that a given
nunber of articles arriving on the line L accunul ate
against it, arranging these articles_im order - at |east
approximately - in a line intended td/tbrm a respective
row of articles being transferred on the device 1

As an alternative to mﬂ_e'r | I"Ch may

not be considered the best as Sk pact of the
articles A it is possible to S

function with a different el ey

ple, with a further notor-dri
the line L and the inlet end

novement of the belt is stop
case, when a row of articles

I n each

o )
g
. TG




on the.plate 2, the device 1 intervenes in order to render
the row conpact. that is, it noves the articles A in each
row towards one anot her which |eads to the elimnation

of any existing spaces (for exanple, if there is a | ack of
articles in the flow on one or nore ongye supply paths
L1, ..., L10) between adjacent articled.

this purpose (see the viewin Figure 3 in partic-"

ular), on one of the sides of the plate 2 (and, to be pre-
cise, on the side fromwhich the articles wll
subsequently be supplied to the handling stations G a
stopping structure 7 is provided consisting, for exanple,
of a side made of sheet netal which extends along the

correspondi ng | ongi tudi nal edge of the plate 2 in a posiL-___

tion such that it interferes with the plate 2 itself, pref
bly with a | ower edge part 7a, turned under the plane of
the plate 2, and extendi n’% at approxi mately the sam{\!f

hei ght as th%fpjntr itself.
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pllane of -the plate 2, a transverse novable el ement
energes, through a respective w ndow, which, in the
eXanple illustrated, consists of a further belt conveyor 8 having an upper
pass 8a which acts horizontally and isy. al i gned

exact |y \g@ én%gés?%n&"a%@tcgff {]@tﬁwg’ ﬁ%?m%; garf??dg?gﬁ?or autor atxc packaging plants

9 pass 8 Gated bel ow t |tse The belt 8 is
wound (according to pe gbﬁﬁg r{mown sol u- tlon) on end puIIeys or rollers 9
W th associated drive elefrents (of a widely known type). Wen they are
actu- ated, the rollers or pulleys 9 nove the belt 8 itself such

The present invention relates to a process for con-
veying articies supplied in respective flow lines adjacent
to one another.

The invention has been developed with particular
attention to the possible use in the field of plants for
automatically packaging products, such as food prod-
ucts, for example confectionery products.

Within the context of this application, the problem of
sorting the flow of articles coming from respective
source stations to subsequent processing stations
located downstream in the direction of flow of the arti-
cles occurs relatively frequently. Exemplary of that art
are documents such as DD-A-90511, DE-A-2 161 618,
US-A-2 833 393, DE-A-1 943 085, EP-A-0 335 639. For
example, the source stations can be packaging
machines in which products such as snacks, biscuits,
etc., packaged in flexible wrappers {flow-packs), are
inserted in groups in respective boxes. The further
processing stations can, for example, be wrapping
machines in which each box is in turn inserted in a fur-
ther wrapping in the form of a flexible wrapper of the
flow-pack type.

Within the context of this application, a number of
problems arise of which account must be taken.

Firstly, the source stations (for example, the boxing
machines) usually supply a conveying line with paraliel
rows. Fach source machine supplies a respective row
with a flow of articles which, although it is substantially
constant, is not completely continuous, owing to the var-
ious reasons: for example, temporary stoppages of the
source station because of a lack of packaging material,
discharge of defective articles upstream or downstream
of the source station, etc..

e o REPLACEMENT ‘?EEE-?.?:'!?‘S 533
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that the upper pass 8a follows a net translation path in the direction
transverse the direction of advance of the rows of articles A controlled by
the strips 5. The net effect of the advance of the upper pass 8a (from
top to bottomwith reference to Figure,2 and fromleft to right with
reference to Figure 3) is to carry the arti- cles A conbined in a row but
spaced apart from each oegendiyethernumbeyal seyrgeistations andikusehces because

;)f shortagez i InI the mgppbv?m tdwes r@fsme@ti;a@ @erm?hcié]gsg déritealeld - - L10),
that s fo say. an SRPRPt dowernrral Ye'elt iiusthe hdnBef SBERT one
another, with- out dJYyReBssing&iaions aravidrd daverireagr SoirexgmPlend agai nst

t hte_ s: gg KI 22) ﬁt I7n uietit w‘e;jadnséibleappémﬁfs?g@@brﬁ Batirddhetatiboy € fc caians- ghi : ZE et ge
md:ef the action of éiﬁe%‘} ?’?’gg{imaﬁ’ﬁ% é#gﬂéﬁggﬁgégm{@? gﬂg@ange.
movenent (and are only two wrapping machines, or four wrapping

machines of which two are intended to operate continu-

ously whilst the other two are used to take account of

possible interruptions in the operation of the other wrap-

ping machines or of incidents occurring in the flow of

articles to be packaged.

It is generally known to overcome the above prob-
lems by resorting to a so-called accumulation (or
"store™ function, that is, by providing for a certain
amassing of articles {the so-called accumulation or
store) between the outlets of the source stations and the
inlets of the stations situated downstream, from which
the articles themselves can be taken up in an ordered
flow s0 as to be sent in a regular rhythm to the handling
stations localed downstream.

Although this situation is entirely satisfactory in the-
ory, it conflicts with certain practical difficulties.

Firstly, forming an accumulation or store of arlicles
generally requires the stoppage or at least a great
deceleration of the movement of the advancing articles
themselves. In modern packaging plants with high
processing rates of the articles (some hundreds of units
per minute), the speed of the advancing articles tends to
be fairly high: any stoppage or great deceleration,
above all when it occurs as a resutlt of impact on the arti-
cles located downstream, may be particularly damag-
ing, especially with fragile articles, with soft and yielding
articles and/or with articles which, particularly when
packaged, display marked resilience to knocks: in prac-
tice, one or more articles may well be bounced out of
| _ their box because of the effect of knocking against a
REPLACEMENT SHEET stop barrier. Again, particularly when products which
are not yet wrapped are used, the knocks can give rise
\ 30 SEP 1997 to fragments or small pieces which can soil the packag-
ing plant. ;
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hence the actuation novenent of the strips 5, controlled by the chains 3 in
the exanple illustrated) can occur continuously or in steps, according to
thet solution pre- ferred at the tine. The gradual conpacting novenent
of the row by virtue of the resistance %ron1the side plate 7 can be per-
formed very gradually and snDotth, that "is, by the effect of a translation

novenment of the uppe ?qhglgré%{grrﬁpé%e%;?c%qpg}sr%o%g% reduced speed,

if there is an ini ﬁ era g final
decel era- tion raﬁ{) hdiarhiclaoitoe grater Ber 223eR omsLple E‘(’JI €dam age the

articles A being applimethtidrecestorage ar8ys.virtue of the gradual advance
' compact rous, Lravel Fﬁgf*?ﬂ*h@ep%EP{‘Pmﬂb‘mﬁ% BUe A Eoacts and
pass to one (or rrBF%")psiﬁi qé\f\'éf‘ QY FPBT? 32909’8@ E?"ﬁs'c%cade
the one hand, avoiding great stresses on the articles
processed and, on the other hand, minimising the need
for recourse to an accumulation zone, thus reducing the
space occupied by the packaging plant.
According to the present invention this object is
achieved by virtue of a process having the characteris-
tics given specifically in Claim 1. A further object of the
invention is a device for performing the above process.
The invention will now be described, purely by way
of non-limiting example, with reference to the appended
drawings, in which:

- Figure 1 shows the development in plan view of an
automatic packaging plant comprising a device
according to the invention,

- Figure 2 shows the structure of a device according
to the invention in a schematic view in perspective,

- Figure 3 is a section along the line I-1l{ of Figure 2,
and

- Figure 4 is a section along the line IV-{V of Figure 2.

Figure 1 shows the planimetric development (so-
called layout) of a plant for automatically packaging arti-
cles such as, for example, food products, in particular
confectionery products as a general plan view.

In order fo fix the concept, it can be imagined that
the articles in question consist of products such as
snacks, bars of chocolate, biscuits or stacks of biscuits
in respective packages in the form of flexible wrappers
{for example, of the type currently known as "flow-pack”}
and arranged in groups in respective containers such as
parallelepipedal cardboard boxes. These boxes are
. filled in respective "source stations” M provided, in the
REPLACEMENT SHEET] embodiment illustrated, in groups of ten.

The structure of the source stations M {usually con-
3 0 SEP 1997 sisting, in cascade, of a first wrapping machine of the
flow-pack type followed by a boxing machine proper) is
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-10 - Figure 2 (and, simlarly, Figure 4) shows the struc- ture of one
of .these withdrawal stations, that is to say, in the exanple illustrated,
the station which is in the nost upstream position relative to the device
1: this is the withdrawal station intended to supply the processing station
Giccated further upstream in the di rettion of flow of the articles A
within the scope of the plant according to Figure 1. The w t hdr awal

station, generall yidety &abagh }9.thBaartaaptil gt uehWhiedd no® e certain
degree, is simlarydQ. H8 in getail here, since it is also irrelevant with
respect to an understanding of the invention.

For this purpose, it is sufficient 10 note that the
source stations M supply the respective packaged arti-
cles onto an output line L typically consisting of an
assembly of conveyors (for example, chain or belt con-
veyors) which define a respective flow line of articles for
each station M.

In practice, the output end of the line L (shown in
particular on the lefthand side of Figure 2) can be
viewed as a conveyor such as, for example, a motor-
driven belt conveyor on which the articles A are in their
respective advancing lines indicated L1 to L10.

As regards the inflow conditions of the articles A at
the downstream end of the line L, it can be noted that:

- as stated above, the articles A arrive on paths
which are paraliel to one another, each path corre-
sponding to the flow of articles generated by a
respective source station M;

- each flow, although it is uniform overall, is not uni-
form in the absolute sense, in the sense that breaks
in continuity may be present because of various
factors, such as the temporary stoppage of the

'EPLACEMENT SHEET respective source station M {for changing paper,
discharging defective articles, etc.); and

A0 SEP 1997 - the articles A which arrive on the various lines L1,

L10 are not generally synchronised with one

another in the sense that the position of the articles
in the various flows is not such that these articles
are generally aligned relative to each another trans-
verse the line L.

The operation of the device according to the inven-
tion, generally indicated 1, is usually such that it allows
the articles A to be fed in a flow, which is as regular as
possible, therefore timed exactly and without interrup-
tions in continuity, towards respective handling stations
situated downstream, generally indicated G.
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structure adopted for performng the lateral conpacting action of the rows
by the belt 8. In this case too, in fact, the sliding surface defined
by the plate 2 has a rectangular window in which the fur- ther notor-driven
belt conveyor 11 extends horizontally, this belt conveyor having an upper
pass 1 a, aligned exactly With the plane of the plate 2, and a | ower,

return pass 1l1b |O%MMbwtﬁégtﬁi@fs@%ddmﬁstdﬁm‘/ﬁaf@%r0| |- ers 12

the'di recti on whaG THEE, a%é?ﬁfﬁée%&ﬁ%ﬁg@@%f%é@%@% o1 e T

. : . ce 1. I n
order to achi ev@OXhikaresppetive Aexibleiwrappee(flowr®ackh aperture (indicated
13 in Figure 2) in lecheesmbodiment flustated, theré Bhdfawadowhat i on 10. A

b enr Coonenc iR AR, Hre ARETNY psrgRoRIRY of 1he

conveyor 11 doe§‘tHg¥e‘§¥~t’@hﬁf e ﬂ%“élﬁ’@‘ﬁ'}é fr 5:’4@3@ s&ediamensi on of
master stations, intended to operate continuously, whilst
the other two, those illustrated further to the right, can
function as auxiliary packing stations, intended fo func-
tion intermittently both to replace a principal station
which is temporarily stopped and to compensate for
accumuilations of articles, because of particular interfer~
ence with the regular operation of the plant.

in each case, both the choice of the number of sta-
tions G relative to the number of stations M and the
adoption of an operating arrangement with master sta-
tions and auxiliary stations and the relative positioning
of these stations should be considered as factors which
generally have no influence on the structure of the
device 1, in the sense that the device 1 can be arranged
such that it serves any number of upstream stations M
and downstream stations G. indepandently of the oper-
ating strategy adoptad for the latter and as reqards the
spatial arrangement thereof.

In the remainder of the prasent description, specific
reference will be mads to the method by which the
device 1 requlates the supply of the articles A to one of
the stations G located downstream. it should be appre-
ciated that it is intended that identical methods are
adoptad for the supply to the other stations G.

In the embodiment illustrated, the device 1 is
arranged such that it receives the articles A which arrive
at the output end of the line L arranged end-to-end, that
is, in such a way that the articles A, on the davice 1, tend
initially to follow an advancing path aligned with the
advancing paths of the lines L1, .., L10. The same
device 1 should then transfer the articles A to the lines
G located downstream by a movement (initially of
gd}ustment and then of net translation) which develcps REPLACEMENT SHEET
in a direction generally transverse the advancing direc-
tions on the line L and entry into the device 1. 3O SEP 1997ﬁ]
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the plate 2 but, on the contrary, only over a portion or recess
corresponding to the width (neasured in the direction transverse the
direction of advance inparted by the strips 5) of a given nunber of
articles A (for exanple, with referencg to the exanple illustrated, three
articles A). This, therefore, rreans liégt only the first three arti-
cles (or, in general, thaedewse i substan f%?%%tsé?@gla?%m{?“cl ose to the

side plate 7 are af fabt eshéigtivhef tapptaigpiats nourtetuateiixdsy pbbe upper pass
11 a of the conveyorgdl.on g casing and extending, in normal operating
conditions, in a generally horizontal dirsction.

A conveyor device consisiing, in a preferred
embodiment, of two lateral motor-driven members 3
located along the longer sides of the plate 2, acts above
the plate 2. In particular, each of the members 3 con-
sists of a chain {or a similar flexible element) which is
wound - in known manner - about respective end rollers
{not shown in the drawing, but located at the upstream
and downstream ends of the plate 2 respectively) with
an active pass 3a axtending horizontally above the plate
2 and a return pass located abovea or below the plate 2.

Rectilinear entrainment elements 5 consisting, for
example, of sheets or strips 5 extend between the two
chains 3 in a diraction generally transverse the arrival
direction of the articles A on the device 1. The strips 5
are supported at their ends by the active passes 3a of
the chains 3 and generally extend downwards (towards
the plate 2 but usually without touching it} in a position
of interference with the articles A which are on the plate
itself.

The arrangement described is such that, when the
chains 3 maove (as a result of the end rollers being
rotated - also in known manner - by motors not illus-
trated), the upper passes 3a and the strips 5 suspended
therebetween perform a net translational movement
along and above the upper face of the plate 2: with ref-
erence to the position illustrated in Figures 1 and 2, this
movement is from left to right.

By virtue of the reduced distance between the lower
edge of the strips 5 and the plate 2, the articles A situ-
ated on the plate itself are subjected to a thrust move-
ment {brushing) causing the articles A, which arrive on
the plate 2 scattered (that Is, in a flow which is quite
irregular relative to the advancing direction on the line

REPLACEMENT SHEET
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- 11 - In particular, the novement of the

conveyor 11 is such that three (or, in general, n)

articles A are with- drawn by the device 1 so as to
be sent on an outlet con- veyor C constituting the

feed conveyor of a respective -7- actuatng station G

Preferably, the conveyor Cis also formed by a
not or - dri ven-type erdl ds giteeriseHavamgraderedaskaqeprtre of rows of arti-

upstream end situat i i ' b cini OFhE B e
Qutl et and, indicat ﬁeﬁ?\ yﬁ%q M?Qh@%%\rlx\étf{}%rﬁl {1@/2 ThbR&m "row" is

of fhe r ) ) .
The arrangenent desc'mefﬂﬂf—d( Wuge}éﬂ‘? éag‘ee%c%'{ eg fialigned in a direc-
wi t hdrawal stations o tiansuprse fhredeestioneddadvarme on the line L

nunber (3, in the exgiRhiee kAUGHE 3 $e BEfGLs Peafily &1 §Fefpective

fromthe rows A advancing.,on the. pLate 2. transversel
to the direction of @8%@%\’%} s Wgé MEViEN adtvance§ the articles A onto The
wi t hdrawal acti on t Hine plate 3{oedtinlausiyiondsetter, in steps). t he

removal , so to speak, ok;an, £id 4 H9P9uBALENMIINER the articles A

enter the device 1, the rows are generally incomplete:
see in this respect the end of the device 1 which is fur-
ther to the left in Figure 2. As explained above, although
it is substantially continuous, the advance of the articles
A along the paths L1, ..., L10, is not totally free of
spaces or breaks in continuity. The presence of a space
or a break in continuity on any of the paths L1,..., L10is
manifested by a corresponding space in the row of arti-
cles A which is to be formed on the device 2.

It will be appreciated that the solution for the forma-
tion of the rows described above is given purely by way
of exampie. In particular, instead of using strips 5 held
at the ends by the chains 3a, located on opposite sides
of the plate 2, it is possible o envisage a different type
of entrainment structure. For example, it is possible to
envisage using strips 5 which, instead of being sup-
ported at both ends, are supported by a drive structure
located on one side of the plate 2 and are thus mounted
such that they project relative to the plate 2. Or, still for
causing the sliding movement of the articles A on the
plate 2 by acting from above, it is possible to envisage
using structures with motor-driven strips or equivalent
elements, (for example, blades, etc.). In any case, the
choice of one or other solution should not be used to
limit the implementation of the invention.

in each case, the articles A are preferably trans-
ferred on the device 1 (and, in particular, on the plate 2)
when they have been subjected to a first action in which
they are at least partially arranged in rows.

For this purpose, it is possible to dispose at the out-

e ememm i let end of the line L an ordering element, such as a fur-
REPLACEMENT SHEET ther strip or barrier 6 with associated drive means (not
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the scope of the row of articles A In order to

enabl e other w thdrawal actions to be perfornmed, once
the withdrawal station 10 has been passed, the rows
of articles A advance towards a fur- ther | ateral
transl ati on device consisting of a belt 83 arranged in

a manner substanti allluptrsied bat of @ widlaly known type) which su descri bed
) . . ! a pport th
above and the opera p,l,’bro% W . ri ) ) t he
bg back i nb dfal ﬁt'%%tep'\?ndi%nﬁl Hawered from above

remai nder of the liF 0, Con ]
plate 7 so as to relfH % e extlaLrperofcthealing & suct that a given
the vicinity of thenstmirwrpbhretidestaeing on the line L accumulate vhen

t he row has been pl [ : ' . . ) - plate 7, a
further group of ar ??gﬁ‘ggggf%'f?&%é@ﬁpﬁee%_t Afligles in order - at [east ot her
articles) can be taRBR'UYTRLEY N adiapdntendastta torm &l respective

ative to the devi ceraw of lastioleslbeine trapsior &t oartHaRRL oM § h

criteria which are entiga ' i . i.hed.

above in relation tg {jgesei\}\ndtd}g r@%ﬂé}\f@{q éﬁ%ﬂgi% g&%%,h%hwh may
The sol ution descri BBUPRAETSIE 8d VR Pegbasmegaidsihe impact of the

articles A, it is possible to envisage altaining the same
function with a different element or surface which can
decelerate the movement of the articles (A), for exam-
ple, with a further motor-driven belt, interposed between
the line L and the inlet end of the device 1: the belt being
advanced in steps which gives rise to the formation of a
line of articles intended to constitute a row whenever the
movement of the belt is stopped.

In each case, when a row of articles A has formed
on the plate 2, the device 1 intervenes in order to render
the row compact, that is, it moves the articles A in each
row towards one another which leads to the elimination
of any existing spaces {for example, if there is a lack of
articles in the flow on one or mora of the supply paths
L1, ..., L10) between adjacent articles.

For this purpose (see the view in Figure 3 in partic~
ular), on one of the sides of the plate 2 (and. to be pre-
cise, on the side from which the articles will
subsequently be supplied to the handiing stations G) a
stopping structure 7 is provided consisting, for example,
of a side made of sheet metal which extends along the
corresponding longitudinal edge of the plate 2 in a posi-
tion such that it interferes with the plate 2 itself, prefera-
bly with a lower edge part 7a, turned under the plane of
the plate 2, and extending at approximately the same
height as the plate 2 itself.

In correspondence with the side plate 7, in the
plane of the plate 2, a transverse movable element
emerges, through a respective window, which, in the
—— example illustrated, consists of a further belt conveyor 8
KEPLACEMENT SHEET having an upper pass 8a which acts horizontally and is
aligned exactly with the plane of the plate 2 and a lower
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able to mnimse (possibly reducing it to one unit) the
nunber of articles A which are tapped fromtine to tine
fromthe device | in order to advance towards a respec-
tive processing station G This enables_a precise regu- lation or
regul ari sation of the flow of articl es {owards the
p][ ocessi nlg stat i onsp&ss Ghbsitatbddysidw Wy phand Bf thHE hlatecDaldels t helllz)r esence
of accumul ati on zo : . ' - - in
the feed lines of t eeg’%qé%ﬁgﬁ’émﬁo(aﬁquéﬁﬁé%&‘é’%%e‘\’/i"ﬁ"&"rﬁ S{Iuel i m nat ed.
What has been st at et bBQee'?%)&“ﬁE%S Qrdgliges 9 with associated drive

elements (of a widely known type). When they are actu-

ated, the rollers or pulleys 9 move the belt 8 itself such
that the upper pass 8a follows a net transiation path in
the direction transverse the direction of advance of the
rows of articles A controlled by the strips 5.

-~ The net effect of the advance of the upper pass 8a
{from top to bottom with reference to Figure 2 and from
left to right with reference to Figure 3) is to carry the arti-
cles A, combined in a row but spaced apart from each
other {even irregularly if there are spaces because of
shortages in the supply on the respective conveying line
L1, ..., L10), to move gradually against the side plate 7
so as to form a compact row, that is to say, an array in
which all the articles A are adjacent one ancther, with-
out spaces, forming a line which bears at one end
against the side plate 7: it will be appreciated that the
above occurs whilst the articles A continue their longitu-
dinal sliding movement on the plate 2 under the action
of the strips 5.

As stated above, this advance movement (and
hence the actuation movement of the strips 5, controlied
by the chains 3 in the example illustrated) can occur
continuously or in steps, according to the solution pre-
ferred at the time.

The gradual compacting movement of the row by
virtue of the resistance from the side plate 7 can be per-
formed very gradually and smoothly, that is, by the effect
of a translation movement of the upper pass 8a of the
motor-driven belt 8 at reduced speed, if there is an initial
acceleration ramp and a corresponding final decelera-
tion ramp which avoids great stresses which could dam-
age the articles A being applied thereto.

By virtue of the gradual advance along the plate 2
controlled by the strips 5, the articles A, now arranged in
compact rows, travel beyond the position in which the
belt 8 acis and pass to one {or more) withdrawal station

s) arranged in cascace. p—
‘ REPLACEMENT SHEET
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regards the possibility of regularising and rendering uni- formthe
w t hdrawal action of the articles A fromthe device 1, which enables the
feed lines of the stations Gto be constantly and regularly supplied, in
al nost cer- tain conditions, mnimsing the need to recourse to the
operation of the stations G which arelgept on standby (auxiliary stations

G . ~igurs 2 {and. similarly, Figure 4) shows the struct3 -

Cl ai s . . . .
ure of one of these withdrawal stations, that is to say, in
the axample illusirated, the station which is in the most
upstream paositicn relative to the device 1: this is the
withdrawal staticn intended io supply the prccessing
station G iccaiec further upstream, in the direction of
flow of the articles A within the scope of the piant
according {o Figurs 1.

The withdrawal station, generally indicated 10, has
a structure which, io a certain degree, is similar to the
structure adepted for performing the lateral compacting
action of the rows by the belt 8.

In this case ico, in fact, the sliding surface defined
by the plate 2 has a ractangular window in which the fur-
ther motor-driven belt conveyor 11 axiends harizontaily,
this belt conveyor having an upper pass 11a, aligned
exactly with the plane of the plate 2, and a lower, return
pass 11b located below the plate 2 itself, with end roll-
ers 12 which control the advance movement of the
upper pass 11a of the conveyor in the direction which
discharges the articles A from the device 1.

In order to achieve this result, the side plate 7 has
an aperture (indicated 13 in Figure 2} in correspond-
ence with the withdrawal station 10.

A further difference with respect to the assembly
arrangement of the conveyor-compacting device 8 is
provided by the fact that the withdrawal conveyor 11
does not extend over the entire transverse dimension of
the plate 2 but, on the contrary, only over a portion or
recess corresponding to the width {measured in the
direction transverse the direction of advance imparted
by the strips 5) of a given number of articles A (for
example, with reference to the example illustrated, three
articles A).

This, thersfore, means that only the first three arti-
cles {or, in general, the first n articles) which are sliding
close to the side plate 7 are affected by the tapping
action actuated by the upper pass 11a of the conveyor

1. ‘
REPLACEMENT SHEET
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1. A process for
respective flow |
anot her, conpri si

on a conveyor the articles (A)

conveying articles (A) supplied in
ines (L1, ..., L10) adjacent one
ng the steps of:

transfering

advanci ng al ong

the flow lines (L1, ... L10), - 11 - f orm ng

respective rows of aritn@gcliaeMHehfovement of the conveyor 11 is
(A) advancing al ong,the {

, Lines. (L . :
L10). each row con é:?i‘n ‘W“Sr@?'clrbge(’%al' n) articles A are with-
aligned in a directi3 BYahe device t ho ol lovbd sartson an outlet con-

(L1 ..., L10)

row t owards one
rows consi sting
w th each ot her

each conpact row,

veyar C constituting the fesd cofR¥ epblglEs
y tituting the fes o%é%é(}?gfe rﬂers%_bglgﬁy%

ActUAting cbafinm A ;
wating station G. of articles (A)

articles

(A) in each
f orm conpact
n cont act

| and Preferably, the conveyor C is also viptrhedayng (10) a
predet er ni ned nunmbetcté)-driven-type sndiess belt having a ié%cﬁﬁét f
a

W

es (A from
bei ng

effected by virt ue&%t?%amr 7S siuated in the immediate vicinity of the tjon of the
predet er mi ned nunb@¥tietdndfindicaiad ¢3c, of the conveyor 11.

ABPLACEMENT SHEET
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The arrangement described thus aliows each of the
withdrawal stations 10 ic tap a predetermined given
number (3, in the example illustrated here) of articles A
from the rows A agvancing on the plate 2, transversaly
to the diraction of advance of the rows.

The withdrawal action thus performed determines
the removal, so to speak, of an end or head part within
the scope of the row of articles A.

In order to 2nable cther withdrawal actions to be
performed, once the withdrawal station 10 has been
passed, the rows of articles A advance tcwards a fur-
ther lateral translation device censisiing of a pelt 3
arranged in a manner substantiaily similar o that
described abcve and the cperation of which is to bring
the remainder of the line back into contact with the side
plate 7 so as io return a given number of articles A into
the vicinity cf the side glate 7 itseif.

When the rcw has been pglaced against the side
plate 7, a further greup of ariicles (fcr sxample, three
other articles) can be taken up in the lateral dirsction ral-
ative to the device 1: the whcle ceing in accerdance with
criteria which are antiraly identical to these described
above in relation to the withdrawal station 10.

The sclution described has the advantage of being
able to minimise (possibly reducing it io one unit) the
number of articles A which ars iapped frcm time to time
from the device 1 in order to advance towards g respec-
tive processing station G. This anakles a precise regu-
lation cr regularisaticn of the flow of articles towards the
processing stations G to be achieved, which, in turn,
enables the presence of accumulation zones (storage)



in a direction transverse the direction of

advance of the rows. 2. A process according to Caim
1; characterised in that the rows or articles (A
are footed by supplying the articles (A onto a
sliding surface (2), thus pro- -12- vi di ng novabl e

al i gnnent neans ( e articles (A
o ee thar toﬁ)g‘f‘geﬁa ﬁﬁ%%%'? these machines to be reduced ahd "ng surface
(2) so as to bringf Yaﬁ‘ﬁ“@ﬁ&d(A) into al i gnment
in a row consisting &¥hatthad eiseér) siatedoabove applies also as tact

with the alignnen gcess according
o daml or a{eﬁ%ﬁ@%ﬂé?css;bmty of reqularising and rendri LEHI:UI coss acth o g,

rows are forned b@rabtﬂ”ﬂg‘lvfﬂa@fawal acticn Cf the ars iCiES A JO[T@&@@ terrpor aril Y,
on the articles (dgviseth whichserdbles the feed lines of the stations Gf or

decel erating the gPYEMERistanly I RSuIEAF UloNLa! h APodGe” Caims L to
tain conditions, minimising the need fo recourse to the

operation cf the staticns G which ara kept on standby

{auxiliary stations G}.
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characteri sed in that the noving towards one anot her of the articles

I n e I S effecréd by
- 14 - ”/ﬂi]/ al(!éconvew ng (8) the articles towards an abut nent
%

sur - ce (7) which is substantially adjacent and aligned
with the dlrectlo ance of the rdds and thus

favours a conpactlng sliding novenent of the arti- cles
(A) towards the dblaimsnt surface (7). 5. A process according

to Claim4, characterised in

1. A procass for ccnveying articles {A) supplied in
respective flow lines (L1, ..., L10) adjacant one
another, comprising the stegs cf:

- transfering on a conveyor the ariicles (A)
advancing along the flow lines (L1, ... L10),

- forming respective rows of articles from the
articles {A) advancing along the flow lines (L1,

. L10), sach row consisting cf articles (A)
aligned in a direction transverss the flow lines
(L1 ..., L1y,

- moving the articles (A) in each row towards one
another so as to form compact rows consisting
of articies (A) in centact with 2ach other, and

- withdrawing {10) a pradstermined number (n)
of articles (A) from =2ach compact row; this
withdrawal being effected by virtue of a transla-
tion of the predetermined number (n) of articles
in a directicn transverse the diraction of
advance of the rows.

2. A process accerding tc Claim 1, characterised in
that the rows cr articles (A) ars footed by supplying
the articles (A} onto a sliding surface (2), thus pro-
viding movable alignment means (5) which act on
the articles (A) and cause them {o slide on the slid-
ing surface (2) so as to bring the articles (A) into
alignment in a row consisting of articles (A} in con-
tact with the alignment means (5).

3. Aprocess according to Claim 1 or Claim 2, charac-
terised in that the rows are formed by acting, at
least temporarily, on the articles (A) with means (6)
for decelerating the movement.

o .

REPLACEMENT SHEET' ing to any one of Claims 1 o 3
; CEMENT SHEET A process according .
REPLA characterised in that the moving towards one

30 SEP 1997 another of the articles (A) in each row is effected by
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that it conprises providing an aperture (7a) in the

abut EEMr t he passage of the articles
vvithgmn “am\'\ ence with the position
the pr er i ndd funber of articles (A

6. A process accordin
cl ainms, characterised
ation of w thdraw ng

posi tions of the gene

g to any one of -tlke preceding

¢dh ﬁ\tsg 'St,&tﬁgrépﬁélé SoWARILRS mbutment sur-
G LA At

and in that, between twithdbeciectios ofi advwance of the rows and thusdr awal

positions, a further
articles (A towards
7. A device for conve
respecti ve adjacent f

pri sing: 5.

ORGHAL 8 EohPadRiParlihg@Inovement of the arti-

iRs (AF i o Adlisian Bage -

low lines (L1, ..., L10), com
A process according to Claim 4, characterised in
that it comprises providing an aperture (7a) in the
abutment surface (7) for the passage of the articles
(A) withdrawn in correspondence with the position
in which the predetermined number of articles (A)
are taken up.

A process according to any one of the preceding
claims, characterised in that it comprises the oper-
ation of withdrawing articles (A) in a plurality of
positions of the general advancing movement of the
rows, and in that, between the successive with-
drawal positions, a further operation for compacting
the articles (A) towards one another in a row is pro-
vided.

A device for conveying articles (A) supplied in
respective adjacent flow lines (L1, ..., L10), com-
prising:

- alignment means (5, 6) for forming respective
rows of said articles (A) from the articles {A)
advancing along the flow lines (L1, ..., L10),
each row consisting of said articles (A} aligned
in a transverse direction relative to the flow
lines (L1, ...L10),

- an abutment surface (7) which is substantially
adjacent and aligned with the direction of
advance of the rows,

- conveyor means (8) for moving the articles (A)
in each row towards said abutment surface {7)
so as to form compact rows formed by articles
(A) in contact with each another, and

- further conveyor means {11} for withdrawing
(10} a predetermined number {n) of articles (A}
from each compact row; the further conveyor

t he

(A)

i n which
are taken up.

I ows,

vi ded.



-~ alignnment neans (5, 6) for formng resp ective
rows of said articles (A) fromthe artlcles (A

advancing along the flow lines (L1, ... Lio); IIIIlIIHIllllIIIllIll\l\llIIl

row consisting of said articles (A) aljgned
transverse direction relative to the Tlow

. L10),
substantial ly
di rection of

- conveyor neans (8)

means beingrarsngaekse asdpfedtast atjanghch i s

each
in a
lines (L1,

tion of the predetenﬁﬁe’tﬁﬁ:ﬂ:&whﬁﬂ@_}%ﬂ gtietkgM th the

arti c

n a transvers Y&?F&Flaﬁv Er?ﬁher @¥Ection

e
each row towards said Qgégﬁﬁﬁ?e%uﬁ’?%é%“"??)

rows formed by articles

f orm conpact

wi th each anoth
(10) a predeter

each conpact

10.

11.

12.

el Ui p PR e T

row t hié GQITPHERS &b sUidiagr su rface (2) onto which the

articles (A) are supplied from the flow lines (L1, ..
L.10) as well as motor-driven (3} alignment means
(5) which produce the sliding movement of the arti-
cles {A) on the sliding surface {2) so as to bring the
articles (A) into alignment in a row consisting of arti-
cles in contact with the alignment means (5).

A device according to Claim 7 or Claim 8, charac-
terised in that it comprises means (6) for decelerat-
ing the movement with which means the articles (A)
cooperate, at least temporarily, in order to form the
rows.

A device according to any one of Claims 7 to 9,
characterised in that it comprises an abutment sur-
face (7) which is substantially adjacent and aligned
with the direction of advance of the rows and con-
veyor means (8) for producing a sliding movement
of the articles (A) towards the abutment surface (7).

A device according to Claim 10, characterised in
that the abutment surface (7) has an aperture (73)
for the passage of the articles withdrawn in corre-
spondence with the further conveyor means.

A device according to any one of Claims 7 to 11,
characterised in that it comprises a plurality of fur-
ther conveyor means (11), respective conveyor
means {8) being interposed between the further
conveyor means (11) of the plurality for compacting
towards the abutment surface (7) the rows of arfi-
cles (A) between two successive withdrawal opera-

NOnS | REPLACEMENT SHEET
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- 15 - means being arranged so as to effect a transl a- tion

of the predeterm ned nunber (n) of articles In a transverse
diTection relative to the direction of advance of the rows. 8. A
device according to Caim?7, characterised in that it conprises a
sliding surface (2) onto which the articles (A) are supplied fromthe
flow lines (L1, ... L10) as well as ot or-dri ven (3) alignnment neans
(5) which produce the sliding novenent of the arti- cles (A on the
sliding surface (2) so as to brin : - = -9
g (2) g , lr..JL]i —
o
| : | ==
M A
O—H | | |
N _,
e, ﬁj ) iy
) — [ |
—
D
Li
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peali / g
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articles (A into alignnent in a row consisting of arti- cles in
contact with the alignnment neans (5). 9. A device according to Claim7 or
Claim 8, charac-

a

30 SEP 1997

%—M@W MB) has an apg

terised in that it conprises nmeans (6) for decel erat-

i ng the nmovenent with which nmeans the articles (A cooperate, at |east

tenmporarily, in order to formthe rows. 10. A device according to any

one of Clains 7 to 9, characterised-n that it conprises_an_ abutnent

sur - face (7) whi ch—T375UDS z with the
_ direction of advance of the rows an - § /(8)f for producing

a sliding novenent of the a / O s gnt surface

( (SATA! according tqg 5 that the
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for the passage of the articles withdrawn in corre-

further conveyor
11, characterised in that
conveyor nmeans (11),
bet ween the further

conpacti ng

FIG. 3

neans.

conveyor neans

oper a-
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12. A device according to any one of Clains 7 to

it conprises a plurality of fur- t her
respective conveyor
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5 {1 1) of the plurality for
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ABSTRACT

A process and a device for conveving articles, particularly
for automatic packaging plants

The articles, such as boxes of confectionery products,
which initially advance on a plurality of paths which are
parallel to one another (L1, ..., L10) are firstly ordered -
in rows such that they slide on a surface of a plate (2)
under the action of motor-driven entrainment strips or bla-
des (S). When they pass onto a conveyor (8) acting in a di-
rection transverse the general direction of advance of the
articles (A) on the plate (2), the rows are compacted by
urging the articles (A) against a side restraint plate (7).
The articles (A) can then be withdrawn from the compact
rows in a predetermined number when the rows themselves
pass in correspondence with further motor-driven conveyors
(10) which act in a direction transverse to the general
entrainment line of the articles (A). The withdrawal
operation can be repeated several times, when the rows have
been compacted in the interim, urging the articles against
the side plate (7) again. |
A preferred application in automatic packaging machines for
food products, such as confectionery products.

(Figure 2)
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