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Description

This invention relates to a folding mechanism
in a machine for packaging articles in a tubular
wraparound carrier formed from a blank having a
pair of walls adjoined together along a fold line
and having a pair of article retaining flaps dis-
posed astride the fold line, and which includes a
conveyor for advancing a blank and its articles
along a predetermined path. The mechanism
folds such flaps inwardly of the carrier. The
invention is concerned with the inward folding “of
such pairs of flaps cut from an open-ended
tubular wrapper to define article receiving aper-
tures. The two flaps of each pair of flaps are
engaged and folded inwardly while the adjacent
portions of the blank are held against substantial
sidewise movement by suitable guide means.

The invention relates to a folding mechanism in
a machine for packaging articles in a tubular
wrap-around carrier formed from a blank having a
pair of walls adjoined together along a fold line
and having a pair of aricle retaining and blank
reinforcing flaps disposed astride said fold line
and which includes means for advancing a blank
and its associated articles along a predetermined
path, said mechanism for engaging and folding
said pair of flaps and to fold such flaps inwardly
of the carrier comprising a pivotal folder adapted
to execute a folding movement thereby progres-
sively to enter an aperture in the blank to fold the
flaps and to retract therefrom during feed move-
ment of the blank and said pivotal folder together
through a folding station of the machine, said
pivotal folder including a blank engaging portion
and means for cooperation with actuating means
to pivot the folder thereby to execute said folding
movement and said retracting movement. Such a
mechanism is known from NL-A-69 13059 (see
also US-A-3572003). The mechanism according
to the invention is characterised in that said blank
engaging portion comprises a pair of divergently
pivotal fingers adapted to move apart consequent
upon said folding movement of the folder.

An embodiment of the machine will now be
described, by way of example, with reference to
the accompanying drawings, in which :

Figure 1 is a side elevation of the mechanism
with the folding station centrally disposed ;

Figure 2 is a schematic plan eievation of the
mechanism ;

Figure 3 is a cross-sectional view taken along
the cranked line Ill-IlIf in Figure 1 ;

Figures 4 to 8 are sequential views of the
folding station of the mechanism showing pivotal
folders executing a folding and retracting move-
ment in relation to a carton blank ; and

Figures 9 to 12 are plan views showing in
sequence the pivotal movement of the foider
finger away from one another during folding
movement of a folder.

Referring first to Figures 1 and 2 of the draw-
ings, the blank folding mechanism 10 comprises
two pairs of chain and sprocket sefs; an upper
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set 12 and a lower set 14. The upper chain and
sprocket set 12 comprises spaced sprockets 16
and 18 respectively, about which is entrained
endless chain 20. Similarly, the lower chain and
sprocket set 14 comprises spaced sprockets 22
and 24 respectively, about which is entrained
chain 26.

The blank folding mechanism is adapted to be
installed adjacent the infeed end of a packaging
machine. Two such mechanisms are installed in
side-by-side relationship so that a blank and
article feed path is provided between the mechan-
isms. The description hereinafier refers to the
right-hand mechanism of the pair as viewed when
looking downstream of the blank and article feed
path « F »,

In order to transmit drive to mechanism 10 a
drive sprocket assembly 30 is driven from a
suitable drive source (not shown) and includes
upper sprocket 32 and lower sprocket 34 fixed on
the same drive shaft 36 of the assembly. Drive
sprocket 32 transmits drive via endless chain 38
to sprocket 16a which is coupled for rotation with
sprocket 16 of the upper chain and sprocket set.
Drive sprocket 34 fransmits drive via endless
chain 40 to sprocket 24a which is coupled for
rotation with sprocket 24 of the lower chain and
sprocket set. It will be seen that sprockets 16 and
18 of the upper chain and sprocket set 12 have
their axes displaced longitudinally of the mechan-
ism with respect to the axes of sprockets 22 and
24 of the lower chain and sprocket set 14. The
longitudinal spacing between the adjacent upper
and lower sprockets at each end of the mechan-
ism is equivalent to the distance between the
attachment locations « A », « B» of a biank fold-
ing device 42 mounted in the space between the
upper and lower chain and sprocket sets 12, 14
respectively. A series (in this case, four) of similar
devices 42, 423, 42b and 42c is mounted between
the chain and sprocket sets and each device is
attached at location « A » adjacent one of its ends
to upper chain 20 and at location «B» inter-
mediate its ends to lower chain 26.

The endless chains 20 and 26 are driven in
synchronism and thus each blank folding device
is moved along the chain paths. In operation of
the mechanism each blank folding device is
moved by the chains20, 26 along a along a
working path «W» parallel to the blank and
article feed path « F» and fransversely between
sprockets 16 and 22 downstream of the working
path to transfer for movement along a return path
« R » whereafter the device is transferred between
sprockets 18 and 24 into a position upstream of
the working path to complete one cycle of oper-
ation. It will be deduced that the mode of attach-
ment of each blank folding device to the upper
and lower chains necessarily causes the trans-
verse movement of the device at the ends of the
working and return paths to occur so that the
longitudinal axis of the device remains parallel {o
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the working and return paths and such that the
outward facing side of the device always faces
towards the blank and article feed path.

Referring now also to Figure 3, each blank
folding device e.g. device 42 comprises a frame
44 by which the device is attached to the endless
chains 20 and 26 and which accommodates a
linear series of pivotal folders f1-f5. The folders
are mounted for pivotal movement independently
of each other on a support shaft 46 spanning the
length of frame 44 and are axially resiliently
loaded by an end spring 48.

Each folder «f» (see «fl » in Figure 3) com-
prises an upstanding lug 50 which is rotatably
mounted on shaft 46, a blank engaging portion 52
extending in one direction outwardly of the frame
at the upper end of the lug and a cam follower 54
extending in the opposite direction ouiwardly of
the frame at the lower end of the lug. The blank
engaging portion 52 of each folder comprises a
pair of pivotal fingers fa and fb.

As each blank folding device moves along its
working path «W » it passes through a folding
station « S » in which a cam block 56 is disposed
behind the working path of the device. Cam block
56 is formed with a contoured can track 58 in
which the followers of the folders «f» ride to
control pivotal movement of the folders. Referring
also to Figures4 io 8, Figure 4 illustrates the
upstream end of the folding station « S » in which
a carton blank «b» of the wrap-around type is
moving along the feed path « F » in synchronism
with folder device 42c. The blank is formed with a
linear series of article heel retaining apertures
« r» which are struck along the fold line 60 which
foldably connects a side wail panel 62 with a
bottom lap panel 64 of the blank.. Such heel
retaining apertures are provided to receive e.g.
heel portions of bottles to assist retention of the
bottles in the completed carton. The heel retain-
ing apertures are each defined in part, by foldable
reinforcing tabsil and t2 which are frangibly
connected together by a small nick before the
aperture is opened and which are foldable, to
open the aperture, into overlapping relationship
with adjacent portions of the side wall and base
panel of the blank.

Blank « b » is shown guided between guide bar
«g» and guide strip «st» in feed path «F»
entering the folding station « S =, The blank is
engaged by folding device 42c as it moves into
the folding station «S » of working path «W »,
Fixed portions « p » of the frame 44 (Figure 1) are
provided with pegs «pg» (Figures4-8) which
locate in side wall apertures of the tlank fo
maintain the blank and folding device fixed as
they move through the folding station. Articles
e.g. bottles to be wrapped are conveyed along
the feed path «F » adjacent blank « b » by feed
lugs 61 disposed at spaced locations along upper
endless chain 38.

As the folding device and blank move through
the folding station « S », the cam follower of the
folder « 1 » enters the cam track 58 and rides up
cam profile C1 (Figure 1). This action pivois the
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folder « f1 » so that the pivotal fingers fla and f1b
move outwardly of the frame 44 together
(clockwise as seen in Figure 3) so that they enter
in side by side i.e. closed relationship the leading
heel retaining aperture «r1» of the blank and
break the nick between tabs 11 and 12 (Figure 4).
As forward movement continues the cam follower

_ of folder {1 rides down cam profile C2 thereby

retracting the closed pivotal fingers of the folder.
Meanwhile folder f2 is actuated by profile C1 to
break apart the tabs of aperiure «r2» in similar
manner. The position is then as shown in Figure 5.
This movement of the pivotal fingers is rep-
resented by movement from the position shown
in Figure 9 to the position somewhat less forward
than that shown in Figure 10 and then back to the

- position shown in Figure 9.

In Figure 6 the cam follower of folder {1 rides up
cam profile C3 which creates a greater secondary
pivotal movement of folder «fi» whereby its
pivotal fingers enter aperiure r1 to a ‘greater
degree than the initial movement described
above. Referring to Figures 9-12, this secondary
pivotal movement of the folder f1 is characterised
by divergent pivotal movement of the fingers fia
and fib during which their free carton engaging
ends move simultaneously away from one
another. During forward (folding) movement of
the folder f1, the pivotai fingers move from a
closed retracted position shown in Figure 9 to an
open extended position shown in Figure 12. Each
pivotal finger f1a, fib has a carton engaging end
«e» and a fransverse shoulder .« S » remote
therefrom including pivot point «p» located
within the frame of the folding device. The shoul-
der « S » has a back abutment face «sb» and a
forward abutment face «sf» disposed so as to
strike against a back stop surface. «bs» and a
forward stop surface «fs» respectively of the
frame. :

In Figure 6 the pivotal fingers of folder f1 have
moved forwardly to cam profile position C3 and
pivoted to the position indicated by Figure 11 in
which forward abutment faces «sf» have struck
forward stop surfaces «fs » and caused the car-
ton engaging ends «e » of the pivotal fingers to
move apart simultaneously thereby initiating side-
ways folding of the tabst1 and t2. Folder « {2 » is
then at cam profile position C2 while folder «f3 »
is at cam profile position C1. At this location, the
leading edge « 1 » of the blank base panel 64 is
guided beiween guide block 66 and guide strip
« st » so that the leading edge of the base panel is
guided upwardly into a more horizontal position
relative to the side wall panel 62.

At the position shown in Figures 7 and 12, the
cam follower of folder «f1 » has reached cam
profile « C4 » causing the pivotal fingers to pivot -
further apart as shown by Figure 12 and reach
their pivotal extremities causing further sideways
folding of the tabst1 and t2. Folding of the tabs
inio overlapping relationship with the side wall
and base paneils of the blank is augmented
automatically by the upward folding action of the
base panel. Folder «f2» is now at cam profile
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position « C3 » (Figure 11), folder « {3 » is at cam
profile position « C2 » and folder « 4 » is at cam
profile position « C1 ».

Referring now io Figures 8 and 9, the cam
foliower of folder «f1 » rides down cam profile
«C5» thereby causing the pivotal fingers of
folder « {1 » to retract from aperture «ri » to their
initial positions at which the back abutment faces
«sb » of the pivotal fingers strike the back stop
surfaces «bs» causing the pivotal fingers to
close. The base panel 64 of the blank is guided
further towards the horizontal. When folding of
the base panel is complete, it will underlie the
bases of the articles in a'row of articles conveyed
adjacent mechanism 10. Simultaneously, the
other base panel of the blank would have been
brought into a similar position in relation to a
parallel row of articles by a juxtaposed mechan-
ism. Thereafter, the base panels are engaged by
tightening elements (not shown) which draw
together the base panels into overlapping re-
lationship and consequentially cause heel por-
tions of the articles to be located in respective
ones of the heel retaining apertures «r». The
base panels are subsequently secured together
preferably by means of cooperating locking tabs
and apertures provided in the base panels. Folder
«f2 » is meanwhile intermediate cam profile posi-
tions «C4» and «C5», folder «f3» is inter-
mediate cam profile positions « C4» and « C3 »,
folder « f4 » is at cam profile position « C2 » while
folder « {5 » is at cam profile position « C1 ».

When the folding device 42c is transferred
through the position of device 42 into the return
path « R » it is conveyed through a re-set station
« RS » as occupied by folding device 42a (Fig-
ure 2). The re-set station includes a further cam
block 68 (Figure 3) in which a horizontal straight
line cam track70 is formed. The downstream
mouth of the cam track 70 is flared to lead in the
cam followers of the folders «f=». Thereafter, the
folders are reset during movement through the
straight line cam track 70 into a position that puts
the followers into alignment with the upstream
end of cam track58; that is, positioned for
movement into cam profle C1 io repeat the
foregoing cycle of operation on the next succeed-
ing blank.

Thus, when the fingers are pivoted into their
extreme outward position, the fingers move apart
to engage and fold outwardly the tabs t1 and t2 of
a heel retaining aperfure «r» and when the
fingers are pivoted into their fully retracted pos-
ition, the fingers are closed together.

Claims

1. A folding mechanism in a machine for pac-
kaging articles in a tubular wrap-around carrier
formed from a biank (b) having a pair of walls
adjoined together along a fold fine and having a
pair of article retaining and blank reinforcing
flaps (t;, 1) disposed astride said fold line and
which includes means for advancing a blank and
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its associated articles along a predetermined path
(F), said mechanism for engaging and folding
said pair of flaps and to fold such flaps inwardly
of the carrier comprising a pivotal folder (f)
adapted to execute a folding movement thereby
progressively to enter an aperture in the blank to
fold the flaps and to retract therefrom during feed
movement of the blank and said pivotal folder
together through a folding station (S) of the
machine, said pivotal folder inciuding a blank
engaging portion (52) and means (54) for cooper-
ation with actuating means (56, 58) to pivot the
folder thereby to execute said foiding movement
and said refracting movement characterised in
that said blank engaging portion comprises a pair -
of divergently pivotal fingers (f,,f,) adapted to
move apart consequent upon said folding move-
ment of the folder.

2. A mechanism according to claim 1, further
characterised in that said cooperating means
comprises a cam follower (54) which rides in a
cam track (58) provided at said foiding station,
said cam track being contoured so as to cause
said folding movement and said retracting move-
ment.

3. A mechanism according to claim1 or
claim 2, further characterised in that said fingers
are provided with a portion (sf) for engagement
with a fixed stop (fs) during folding movement of
the folders which stop provides a surface about
which the fingers pivot away from one another.

4. A mechanism according to claim 3, further
characterised in that said fingers are provided
with a pertion (sb) for engagement with a fixed
stop (bs) during retracting movement of the
folders which stop provides a surface about
which the fingers pivot towards one another.

5. A mechanism according ito clam3 or
claim 4, further characterised in that said fingers
pivot substantially simultaneously.

6. A mechanism according to any of the preced-
ing claims further characterised in that a plurality
of similar folders (f;...f,) positioned in line are
provided in a folding device (42) to be actuated in
sequence, said mechanism including at least one
such folding device.

7. A mechanism according to claim 6, further
characterised in that each folding device is con-
strained cyclically to execute a working - and
return motion such that said device moves along
a working path (W) in the feed direction of the
blank and articles during which said device pas-
ses through said folding station and moves along
a return path (R) opposite to the feed direction
during which said .device is remote from the feed
path said working and return paths being substan-
tially parallel to said feed path and said device
being arranged such that said pivotal foiders
remain throughout the cyclic movement facing
towards said feed path.

8. A mechanism according to claim7, further
characterised in that said return path includes a
reset station (RS) in which said folders are put
into a position for executing said folding move-
ment at the folding station.
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Patentanspriiche

1. Faltvorrichfung in einer Maschine zum Ein-
packen von Gegenstanden in einen réhrenformi-
gen Falthillentrager, wobei der Trager aus einem
Zuschnitt (b) geformt ist, der ein Paar von Wan-
den, die entlang einer Faitlinie aneinander an-
grenzen, und ein Paar den Artikel haltende Zusch-
nitiverstérkungslaschen (5, tp) aufweist, die ritt-
lings der Falilinie angeordnet sind, wobei die
Maschine ein Miittel aufweist, um einen Zuschnitt
und dessen zugehorige Artikel entlang einem
festgelegten Weg (F) vorzuschieben, wobei der
Mechanismus zum Eingreifen in und Falten des
Paars von Laschen und zum Falten dieser La-
schen ins Tragerinnere einen Schwenkfalten-
driicker (f) aufweist, der ausgebildet ist eine
Faltbewegung auszufihren und dabei nach und
nach in eine Offnung des Zuschnitts hineinzu-
driicken, um die Laschen zu falten, und hiervon
wahrend der gemeinsamen Vorschubbewegung
des Zuschnitts und des Schwenkfaltendriickers
durch die Faitstation (S) der Maschine wieder
zurlickzufahren, wobei der Schwenkfaltendriicker
ein in den Zuschnitt eingreifendes Teil (52) und
ein Mittel (54) zum Schwenken des Falten-
drickers aufweist, das mit Betétigungsmitteln
(56, 58) zusammenwirkt und dabei die Faitbewe-
gung und die Zuriickfahrbewegung ausfiihrt, da-
durch gekennzeichnet, daB der in den Zuschnitt
eingreifende Teil ein Paar von auseinandergehen-
den schwenkbaren Fingern (f,, f,) aufweist, die
ausgebildet sind um konsequent zu der Faltbewe-
gung des Faltendriickers auseinander zu gehen.

2. Vorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, daf die zusammenwirkenden Mittel
ein Gleitstlick (54) aufweisen, das in einer Kurven-
bahn {58) lauft, wobei die Kurvenbahn so ange-
paBt ist, daB sie die Faltbewegung und die Zuriick-
fahrbewegung bewirkt. .

3. Vorrichtung nach Anspruch1 oder 2, da-
durch gekennzeichnet, daB die Finger mit einem
Teil (sf) versehen sind, um wahrend der Faltbewe-
gung des Faltendriickers an einem feststehenden
Anschlag (fs) einzugreifen, wobei der Anschlag
eine Flache bildet, an der die Finger voneinander
wegschwenken.

4. Vorrichtung nach Anspruch 3, dadurch ge-
kennzeichnet, daB die Finger mit einem Teil (sb)
versehen sind, um wahrend der Zuriickfahrbewe-
gung des Faltendriickers an einem feststehenden
Anschlag (bs) einzugreifen, wobei der Anschiag
eine Flache bildet, an der die Finger zueinander
herschwenken.

5. Vorrichtung nach Anspruch 3 oder 4, da-
durch gekennzeichnet, daB die Finger im wesent-
lichen gleichzeitig schwenken.

6. Vorrichtung nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, daf eine
Vielzahl von gleichartigen, in einer Reihe ange-
ordneten Faltendriickern (fy ... f;) in einer Faltein-
heit (42) vorgesehen sind, die nacheinander beti-
tigt werden, wobel die Vorrichtung mindestens
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eine solche Falteinheit aufweist.

7. Vorrichtung nach Anspruch 6, dadurch ge-
kennzeichnet, daB jede Falteinheit kreislaufig an-
geordnet ist, um eine Arbeits- und eine Riickfahr-
bewegung auszufithren, so daB die Einheit sich
entlang einem Arbeitsweg (W) in Vorschubsrich-
tung des Zuschnitts und der Artikel bewegt,
wobei sie die Falistation durchlauft, und entlang
einem Riickkehrweg (R) entgegengesetzt zu der
Vorschubsrichtung bewegt und dabei von dem
Vorschubsweg entfernt ist, wobei die Arbeits- und
Ruckkehrwege im wesentlichen parallel zu dem
Vorschubsweg sind, und wobei die Einheit so
angeordnet ist, daB die Dreh/Schwenkfalten-
dricker wéhrend der zyklischen Bewegung in
Richtung auf den Vorschubsweg ausgerichtet
bleiben.

8. Vorrichtung nach Anspruch 7, dadurch ge-
kennzeichnet, daBB der Riickkehrweg eine Rick-
stelistation (RS) aufweist, in der die Faltendriicker
in eine Ausgangsposition zur Ausfithrung der
Faltbewegung an der Faltstation gebracht wer-
den.

Revendications

1. Mécanisme de pliage pour machine & embal-
ler des articles dans un porte-articles tubulaire a
enveloppement formé & partir d'une ébauche (b)
dotée de deux parois se rejoignant entre elles le
long d'une aréte de pliage, chaque paroi étant
pourvue d'une paire de rabats de maintien de cul
d'article et de renforcement de porte-articles (i1
et 12) occupant une position & cheval sur l'aréte
de pliage, ce mécanisme de pliage étant doté
d'un mécanisme d'avancement de ['ébauche et
des articles qui l'accompagnent le long d'une
trajectoire - prédéterminée (F), d'un dispositif
d'engagement et de pliage de la paire de rabats,
ce dispositif permettant de replier les rabats vers
Iintérieur du porte-articles et comportant égale-
ment un plieur (f) adapté de fagon & effectuer un
mouvement de pliage permettant de pénétrer
progressivement a lintérieur d'une ouverture pra-
tiguée dans {'ébauche pour pouvoir replier les
rabats et pour pouvoir se rétracter ensuite pen-
dant le déplacement de I'ébauche accompagnée
du plieur a travers une station de pliage (S) de la
machine, ledit plieur & pivotement étant équipé
d'une partie (52) s'engageant dans I'ébauche et
de moyens (54) agissant simuitanément avec des
moyens d'actionnement (56 et 58) qui permettent

+de le faire pivoter et, de ce fait, d'exécuter le

déplacement de pliage suivi d'un déplacement de
retrait ; mécanisme caractérisé par le fait que la
partie s'engageant dans I'ébauche est pourvue de
doigts de pliage pivotanis et s'écartant I'un par
rapport a l'autre (fa et fb) adaptés de fagon & se
déplacer en s'écartant & la suite du mouvement
de pliage exécuté par le plieur.

2. Mécanisme de pliage selon la revendication
1, caractérisé par le fait que les moyens agissant
simultanément se composent d’'un suiveur & came
(54) qui se déplace le long d'une piste de came
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(58) installée dans la station de pliage, la piste de
came ayant un profil déterminé de fagon & provo-
quer le déplacement nécessaire & engendrer le
mouvement de pliage et le mouvement de retrait.

3. Mécanisme de pliage selon !'un ou lautre
des revendications 1 ou 2 caractérisé par le fait
que les doigts sont dotés d'une partie (sf) qui
vient se metire en contact avec une surface de
butée de fin de course (fs) pendant le déplace-
ment de pliage des plieurs, laquelle butée de fin
de course fournit une surface servant de point
d'appui contre lequel les doigts exercent un
mouvement de pivotement qui a pour effet de les
écarter 'un de l'autre. )

4. Mécanisme de pliage selon la revendication
3, caractérisé par le fait que les doigts de pliage
sont dotés d'une partie (sb) venant en contact
avec une butée de fin de course (bs) pendant le
retrait des plieurs, cette butée de fin de course
fournissant une surface servant de point d'appui
contre laquelle les doigts de pliage exercent un
mouvement de pivotement se rapprochant 'un de
lautre. .

5. Mécanisme de pliage selon Pune ou l'autre
des revendications 3 ou 4, caractérisé par ie fait
que les doigts de pliage pivotent sensiblement
simultanément.

6. Mécanisme de pliage selon l'une quelconque
des revendications 1 & 5, caractérisé par le fait
que plusieurs plieurs semblables (f1 ... 4), occu-
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pant une position en ligne et constituant un
dispositif de pliage (42) et devant étre actionnés
séquentiellement, sont prévus dans le mécanisme
qui en comprend, au minimum, un.

7. Mécanisme de pliage selon la revendication
6, caractérisé par le fait que chacun des disposi-
tifs de pliage subit un mouvement opératoire a
caractére cyclique qui l'oblige & exécuter des
mouvements successifs d'avancement et de
retrait, ces dispositifs de pliage se déplagant le
long d'une ligne de fravail (W) dans la méme
direction que la ligne d'alimentation d'ébauches
accompagnées d'articies et, au cours de ce dépla-
cement, les dispositifs de pliage se déplacent a .
tfravers la station de pliage pour ensuite poursui-
vre leur progression le long de la ligne de retour
(R), dans une direction opposée & la direction
d'alimentation, les lignes de fravail et de retour
étant sensiblement paralléles 2 la ligne d'alimen-
tation et le dispositif occupant une position telle
que les plieurs a pivotement demeurent constam-
ment dirigés vers la ligne d’alimentation pendant
toute la durée du cycle opératoire.

8. Mécanisme de pliage selon la revendication
7, caractérisé par le fait que la ligne de retour
comporte une station de réinitialisation (RS) dans
laquelle les plieurs sont mis en position de repos
pour pouvoir exécuter un nouveau déplacement
de pliage vers la station de pliage.
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