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Description

This invention relates to a machine for erecting,
from a collapsed condition to an erected condi-
tion, a carton of the kind comprising a top wall
panel, and a bottom wall panel intercannected by
spaced side wall panels to form a tubular struc-
ture with the top and bottom walls substantiaily
parallel to one another, and end closure panels at
each end of the carton to close the end of the
tubular structure.

Such a structure is hereinafter referred to as “a
carton of the kind described.”

It is known, for example, from US—A—
4 091 937 to provide a tray in the form of a flat
carton with openings in the top into which con-
tainers are inserted so that they stand upright on
the bottom of the tray and project above the top
of the tray. The trays disclosed in US—A—-
4 091 937 take the form of a sleeve of foldable
sheet material, comprising top and bottom walls
hingedly joined by a pair of opposite side walls,
the sleeve being closed at each of its ends by an
end panel hinged to the bottom wall. The end wall
panel at each end of the tray inciudes a series of
tabs which are located in the container receiving
apertures in the top of the tray to hold the sleeve
in its tray-like configuration.

US—A—4 091 937 further discloses a machine
for erecting such a tray which includes panel
closing means for engaging the end closure
panels and for causing the locking tabs thereon to
enter the endmost container receiving apertures
in the tray top wall while at least a part of the top
wall is elevated by probes inserted through aper-
tures formed in the tray bottom wall.

In the present invention, because the tray in-
cludes end closure panels at each of its ends in
which end closure panels hinged to the top wall of
the tray are formed with locking tabs for insertion
into cooperating locking apertures formed in the
bottom wall of the tray, the machine to erect the
tray requires different tray erecting devices.

The present invention provides a machine for
erecting a carton having a tray-like configuration
from a collapsed condition to an erected condi-
tion, said carton having top, bottom and side
walls, each end of the erected carton being closed
by at least one end closure panel provided with
locking tabs which are inserted into openings
provided in one of said top or bottom walls to
maintain the carton in its erected configuration,
said machine comprising means for withdrawing
the collapsed carton from a supply, means for
moving apart the top and bottom walls of the
carton to bring the carton into a tubular configura-
tion and means for subsequently manipulating
said end closure panels so as to close the ends of
the tubular structure and to insert the locking tabs
into the openings (known from US—A—
4 091 937}, characterized in that said means for
manipulating the end closure panels comprise
first folding means for causing a first end closure
panel at each end of the tubular structure to be
brought into a position to close the ends of the
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tubular structure, second folding means for caus-
ing a second end closure panel at each end of the
tubular structure to be brought into overlapping
relationship with respect to said first end closure
panels, and locking means for causing the locking
tabs of said second end closure panels to be
inserted into the openings provided in one of the
top and bottom walls.

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

Figure 1 is a schematic exploded perspective
view of the basic components of a machine
suitable for erecting a carton “of the kind de-
scribed”’,

Figure 2 is a schematic front view of the
machine showing a carton after having being
brought into a tubular configuration,

Figure 3 is a schematic front view of the
machine showing bottom wall end closure panels
of the carton engaged by inclined rams for folding
the end closure panels into a position to close the
ends of the tubular structure,

Figure 4 is a schematic front view of the
machine shown after completion of folding of the
bottom wall end closure panels with the inclined
rams retracted,

Figure 5 is a schematic front view of the
machine showing further inclined rams extended
to fold top wall end closure panels of the carton
into overlapping relationship with respect to the
bottom wall end closure panels,

Figure 6 is a schematic front view of the
machine showing a pair of central rams extended
to engage the folded end closure panels and to
support portions of the carton bottom wall pre-
paratory to locking,

Figure 7 is a schematic front view of the
machine showing a pair of lower rams having
locking components extended to cause locking
tabs carried by the top wall end closure panels to
be inserted into openings provided in the bottom
wall of the carton, and

Figure 8 is a schematic front view of the
machine showing the carton in its completed
erected configuration with all the machine rams
retracted.

Referring first to Figure 1 of the drawings there
is shown schematically the basic components of a
machine suitable for erecting a carton *’of the kind
described”. A -stack of collapsed cartons "¢’ is
held vertically above the carton erecting com-
ponents of the machine in a suitable hopper (not
shown) such that, in operation, the cartons may
be withdrawn sequentially from the machine.

A pair of pneumatically operable rams 10 are
located vertically beneath the supply of collapsed
cartons "¢’ and each ram 10 includes an extens-
ible and retractable piston rod 12 which carries at
its free end a base plate 14 positioned at a suitable
distance below the lowermost collapsed carton ‘c’
in the supply. The base plate 14 is provided with a
series of vacuum operated suction cups 16 which
are operable to engage and hold the bottom wall
of the lowermaost collapsed carton in the supply.
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An ejector ram 18 which also is pneumatically
operable, is located towards the rear of the
machine and includes an extensible and retract-
able piston rod 20 which carries at its free end an
ejector bar 22. The ejector ram 18 is operable so as
to cause the ejector bar 22 to move in a plane sub-
stantially parallel to that of the base plate 14. The
ejector bar 22 includes a backwardly sloping ramp
surface 24 from which depends a vertical surface
26.

The machine is operated cyclically and, in order
to erect a carton, during the first sequence of the
cycle the base plate rams 10 are activated so that
the piston rods 12 are extended to raise the base
plate 14 to enable the suction cups 16 to engage
the bottom wall “b" of the lowermost carton in the
supply hopper. Vacuum is then applied and the
piston rods 12 retract a short distance in order to
withdraw the lowermost carton from the hopper.
In so doing, the side wall “S1’* of the lowermost
carton (which is located towards the rear of the
machine) is caused to be drawn down across the
inclined ramp surface 24 of the ejector bar 22. Side
wall 82" of the lowermost carton is suitably
restrained to prevent forward movement of the
carton while it is being withdrawn. Thus, the
lowermost collapsed carton is brought into a set
up condition in which the top wall “t” and the
bottom wall “b" are moved apart so that the carton
adopts a substantially rectilinear tubular con-
figuration as shown.

The carton and the carton erecting components
of the machine at the completion of this machine
sequence are then substantially as shown in
Figure 2 of the drawings. _

Referring now to Figures 1 and 3 of the draw-
ings, the erecting machine further includes a pair
of lower rams 28 located below and on either side
of the base plate 14. Rams 28 are mounted in an
-inclined attitude with respect to the vertical. The
rams 28 are pneumatically operable and each ram
includes an extensible and retractable piston rod
30 which carries at its free end an angle bracket 32.
As best seen in Figure 1 of the drawings each angle
bracket 32 comprises a mounting bar 34 to which is
connected an elongate fold bar 36.

During the second sequence of the cycle, the
lower rams 28 are activated simultaneously so that
the piston rods 30 extend upwardly so that each
elongate bar 36 engages the underside of a bottom
wall end closure panel “e,” at respective ends of
the carton. As the piston rods 30 continue to
extend, the elongate bars 36 cause the bottom wall
end closure panels “e;” to be folded upwardly into
a position to close the ends of the tubular struc-
ture, as shown in Figure 3. Preferably, the bottom
wall end closure panels “‘e,” are pushed inwardly
of the carton to adopt an inclined attitude within
the space defined between the side walls “’s,”” and
“s,". This gives rigidity to the ends of the carton
and enables the carton ends to resist collapse
when subjected to vertical force, in use.

The bottom rams 28 are then reactivated so that
the piston rods 30 together with angle brackets 32
are retracted. The carton and the carton erecting

10

5

20

25

30

35

40

45

50

55

60

65

components of the machine at the completion of
this machine sequence are then substantially as
shown in Figure 4 of the drawings. ]

Referring now to Figures 1 and 5 of the draw-
ings, the erecting machine further includes a pair
of upper rams 38 which are located above and on
either side of the base plate 14. The upper rams 38
are pneumatically operable and located in an
inclined attitude with respect to the vertical. Each
upper ram 38 includes an extensible and retract-
able piston rod 40 which carries at its free end an
angle bracket 42. As best seen in Figure 1 of the
drawings, each angle bracket 42 includes a fold bar
44 to which is attached a horizontally extending
retaining plate 46.

During the third sequence of the cycle, the
pneumatic rams 38 are activated simuitaneously
so that each piston rod 42 extends downwardly
until the fold bar 44 of the associated angle bracket
42 engages respective ones of the top wall end
closure panels “e,". As the pistons 40 continue to
extend each of the top wali end closure panels “e,”
are caused to be folded downwardly into over-
lapping relationship with respective ones of the
previously folded bottom wall end closure panels
“e4”. When the piston rods 42 are fully extended,
as shown in Figure 5, the retaining bars 46 engage
the top wall “t” of the carton at its opposite ends.
The carton and carton erecting components of the
machine at the completion of this machine
sequence are then substantially as shown in
Figure 5 of the drawings. )

Referring now to Figures 1 and 6 of the draw-
ings, the erecting machine further includes a pair
of central rams 48, which are located on either side
of base plate 14 and intermediate top and bottom
rams 28, 38, respectively. The centre rams 48 are
pneumatically operable and located in a plane
generally parallel with respect to the piane of base
plate 14, Each centre ram 48 includes an extensible
and retractable piston rod 50 which carries at its
free end an angle bracket 52. As best seen in Figure
1, of the drawings, each angle bracket 52 com-
prises an upright plate 54 attached to the end of the
piston rod 50 and a horizontal plate 56 having a
series of five fingers 58 spaced apart by slots 60.

During the fourth sequence of the cycle, the
central rams 48 are activated simultaneously so
that each piston 50 extends horizontally until each
angle bracket 52 is brought into engagement with
respective ends of the carton. This causes each of
the horizontal plates 56 to engage and fold down-
wardly extending locking tabs “1” into over-
lapping relationship with respect to the base "’b"’ of
the carton. Atthe same time, the vertical plate 54 of
each angle bracket 52 is engaged with the outer-
most surface of each end closure panel “e,"”. The
angle bracket 52 is constructed such that the slots
60 between each of the fingers 68 is of smaller
width than the locking tabs /1" carried by each top
end closure panel “e,”, and are positioned such
that each locking tab 1" is engaged by adjacent
portions of neighbouring fingers 58.

The carton and carton erecting components of
the machine at the completion of this machine
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sequence are then substantially as shown in
Figure 6 of the drawings.

Referring now to Figures 1 and 7 of the draw-
ings, the erecting machine further includes a pair

of vertical lower rams 62 which are located on

either side of and below the base plate 14. The
vertical lower rams 62 are pneumatically operable
and each ram 62 includes an extensible and
retractable piston rod 64 which carries at its free
end an elongate plate 66 from which extend a
series of spaced vertical locking fingers 68.

During the fifth sequence of the cycle, the
vertical lower rams 62 are activated simul-
taneously so that each piston rod 64 extends up-
wardly to cause the locking fingers 68 to be inter-
digitated with the fingers 58 carried by each angle
bracket 52. In so doing, the locking fingers 68
cause the locking tabs “1"” at each end of the
carton to be thrust into cooperating openings “‘a”
formed in the base ““b" of the carton. The locking
tabs 1" and the cooperating openings are sized
so that once the tabs 1" are inserted within the
openings the tabs “1 are held in locked engage-
ment. This is a known locking arrangement and is
not described in further detail.

It will be appreciated that during the locking
operation the retaining plates 46 overlying the top
wall “1" of the carton prevent any tendency for
the carton to move upwardly away from the
suction cups 16. Furthermore, the slotted horizon-
tal plates 56 give stability fo the bottom wall "b”
of the carton particularly in those areas on either
side of the openings ““a” so as to ensure that
- positive locking is effected.

The carton and carton erecting components of
the machine at the completion of this machine
sequence are then substantiailly as shown in
Figure 7 of the drawings.

During the sixth sequence of the cycle, the top
rams 38 centre rams 48, and vertical lower rams
62 are then reactivated so that their piston rods
are retracted. The carton and carton erecting
components of the machine at the completion of
this machine sequence are then substantially as
shown in Figure 8 of the drawings.

The carton is now fully erected with the end
closure panels at each end of the carton closing
the ends of the tubular structure and locked so as
to maintain the carton in its erected configuration.

Referring again to Figure 1 of the drawings,
during the final sequence of the cycle, the vacuum
pressure exerted by the suction cup 16 is then
relieved and the piston rods 12 retract to lower
the base plate 14. Simuitaneously, or shortly
thereafter the ejector ram 18 is activated in order
to cause the piston rod 20 to extend. Thus, the
vertical surface 26 of the ejector bar 22 thrusts
against side wall “S," of the carton to eject the
completed carton forwardly out from the
machine. The carton may then be removed to be
filled with product.

The machine cycle is then repeated to erect the
next succeeding carton “c’’ from the supply.

It is envisaged that the carton erecting machine
described may be installed as the first station of a
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carton erecting and filling machine. In such an
arrangement, once the erected carton has been
ejected, it would be transferred directly to a filling
station to be filled with product.

It is further envisaged that the locking tabs 1"
could be formed integrally with the bottom walil
end closure panels “e,” and the cooperating
openings formed in the fop wall “t”" of the carton.
In this case the method of erection would be such
that the top wall end closure panels “e,” would be
folded before the bottom end closure panels “e;"”
and the machine components and cycle aitered
accordingly.

Claims

1. A machine for erecting a carton having a tray-
like configuration from a collapsed condition to
an erected condition, said carton having top (t),
bottom (b} and side walls {S1, S2), each end of the
erected carton being closed by at least one end
closure panel provided with lockings tabs which
are inserted into openings provided in one of said
top or bottom walls to maintain the carton in its
erected configuration, said machine comprising
means (14, 16) for withdrawing the collapsed
carton from a supply means (24, 26) for moving
apart the top and bottom walis of the carton to
bring the carton into a tubular configuration and
means for subsequently manipulating said end
closure panels so as to close the ends of the
tubular structure and to insert the locking tabs
into the openings, characterized in that said
means for manipulating the end closure panels
comprise first folding means (32) for causing a
first end closure panel at each end of the tubular
structure to be brought into a position to close the
ends of the tubular structure, second folding
means (42) for causing a second end closure
panel at each end of the tubular structure to be
brought into overlapping relationship with
respect to said first end closure panels, and
locking means (52, 66) for causing the locking
tabs of said second end closure panels to be
inserted into the openings provided in one of the
top or bottom walls.

2. A machine according to claim 1, further
characterized in that said first and second folding
means each comprise a fixed folding tool (36, 44)
carried by a reciprocai arm (30, 40).

3. A machine according to claim 2, further
characterized in that said locking means com-
prises a guide and support tool (52) carried by a
reciprocal arm (50), said guide and support tool
being located intermediate the first and second
folding tools and locking fingers (68) carried by a
reciprocal arm (64) for cooperation with said
guide and support tool.

4, A machine according to claim 1 further
characterized in that a carton ejector tool (22) is
provided for ejecting an erected carton from the
machine, said ejector tool including a ramp sur-
face (24, 26) to aid in moving apart the top and
bottom walls of the carton.
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Revendications

1. Machine pour redresser une boite présentant
une configuration de type plat, et ce depuis un
état aplati & un état redressé, cette boite compor-
tant une partie supérieure (t}, une base (b) et des
parois latérales (S1, S2), chaque extrémité de la
boite redressée étant fermée par au moins un
panneau de fermeture extréme comportant des
pattes de blocage qui sont introduites dans des
ouvertures prévues dans l'une des parois formées
par la paroi supérieure et par la base afin de main-
tenir la boite dans sa forme redressée, cette
machine comprenant des moyens (14, 16) pour
retirer la boite aplatie depuis un systéme d'ali-
mentation (24, 26) et pour déplacer a I'écart I'une
de I'autre la paroi supérieure et la base de |la boite
afin d’amener celie-ci a une forme tubulaire, et
des moyens pour manipuler ensuite ces pan-
neaux de fermeture extrémes en vue de fermer
les extrémités de la structure tubulaire et d'intro-
duire les pattes de blocage dans les ouvertures,
caractérisée en ce que les moyens prévus pour
manipuler les panneaux de fermeture extrémes
comprennent des premiers moyens de pliage (32)
permettant d’amener un premier panneau de
fermeture extréme, a chaque extrémité de la
structure tubulaire, a3 prendre une position de
fermeture des extrémités de la structure tubu-
laire, des seconds moyens de pliage (42) permet-
tant d'amener un second panneau de fermeture
extréme, a chaque extrémité de la structure tubu-
laire, dans une position de recouvrement par
rapport aux premiers panneaux de fermeture
extrémes susdits, et des moyens de blocage (52,
66) permettant d’amener les pattes de blocage
des seconds panneaux de fermeture extrémes
susdits a s’introduire dans les ouvertures prévues
dans l'une des parois formées par la paroi supé-
rieure et la base.

2. Machine suivant la revendication 1, carac-
térisée en outre en ce que les premiers et les
seconds moyens de pliage comprennent chacun
un outil de pliage fixe (36, 44) supporté par un
bras animé d’'un mouvement alternatif (30, 40).

3. Machine suivant la revendication 2, carac-
térisée en outre en ce que les moyens de blocage
comprennent un outil de guidage et de support
(52) supporté par un bras animé d’un mouvement
alternatif {50), cet outil de guidage et de support
étant localisé entre les premiers et les seconds
outils de pliage et des doigts de blocage (68)
portés par un bras animé d’'un mouvement alter-
natif (64) en vue d'une coopération avec cet outil
de guidage et de support.

4. Machine suivant la revendication 1, carac-
térisée en outre en ce qu’un outil éjecteur de boite
(22) est prévu pour éjecter une boite redressée
hors de la machine, cet outil éjecteur comprenant
une surface formant rampe (24, 26) pour aider au
déplacement de la partie supérieure et de la base
de la boite.
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Patentanspriiche

1. Maschine zum Aufrichten einer Schachtel
von tray-artiger Gestalt aus einem flachgelegten
Zustand in einen aufgerichteten Zustand, und
zwar von einer Schachtel mit einer Oberwand (t)
einer Bodenwand (b) und Seitenwénden (S1, $2),
bei der jedes Ende im aufgerichteten Zustand
durch mindestens eine EndverschluRklappe ver-
schiossen ist, welche mit VerschluBlaschen ver-
sehen ist, die in entweder in der Oberwand oder
der Bodenwand vorgesehene Offnung eingefiihrt
sind, um die Schachtel im aufgerichteten Zustand
zu haiten, und zwar eine Maschine mit Mittel {14,
16) zum Wegziehen der flachgelegten Schachtel
von einer Bevorratungseinrichtung (24, 26) fir
das auseinanderbewegen von Oberwand und
Bodenwand der Schachtel, um diese in eine
rohrenformige Anordnung zu bringen,

und mit Mittel zum anschlie@enden Manipulie-
ren der EndverschluRklappen, um die Enden der
rohrenférmigen Anordnung zu verschlieRen und
die VerschlufBlaschen in die Offnungen ein-
zufiihren,

dadurch gekennzeichnet, daR die Mittel zum
Manipuiieren der Endverschiuf3klappen erste Falt-
einrichtungen (32) aufweisen, welche bewirken,
daf} eine erste Endverschiul3klappe an jedem
Ende der réhrenférmigen Anordnung in eine Stel-
lung gebracht wird, in der sie das jeweilige Ende
der roéhrenférmigen Anordnung verschlief3t, so-
wie zweite Falteinrichtungen {42), die bewirken,
dal eine zweite EndverschiuRklappe an jedem
Ende der Anordnung in iberlappende Beziehung
zu der jeweils ersten EndverschluR3klappe ge-
bracht wird, und

Verriegelungseinrichtung {52, 66) die bewirken,
da} die VerschiuRlaschen der zweiten Endver-
schluRklappen in die entweder in der Oberwand
oder der Bodenwand vorgesehenen Offnungen
eingeflhrt werden.

2. Maschine nach Anspruch 1, dadurch gekenn-
zeichnet, dal® die ersten und zeiten Faitein-
richtung jeder ein festes Faltwerkzeug (36, 44} auf-
weisen, welches von einem hin- und herbewe-
glichen Arm (30, 40) getragen ist.

3. Maschine nach Anspruch 2, dadurch gekenn-
zeichnet, daf die Verriegelungseinrichtungen ein
von einem hin- und herbeweglichen Arm (50) ge-
tragenes Fluhrungs- und Unterstlitzungswerkzeug
{562}, welches zwischen dem jeweils ersten und
zweiten Faltwerkzeug angeordnet ist, und Ver-
riegelungsfinger (68) aufweisen, die von einem
hin- und herbeweglichen Arm (64) in Zusammen-
wirken mit dem Flihrungs- und Unterst{itzungs-
werkzeug getragen sind.

4. Maschine nach Anspruch 1, dadurch gekenn-
zeichnet, dal® zum Aufwerfen einer aufgerichteten
Schachtel aus der Maschine ein Schachtelaus-
werfwerkzeug (22) vorgesehen ist, welches eine
Rampenflache (24, 26) aufweist, um ein Aus-
einanderbewegen von Oberwand und Boden-
wand der Schachtel zu unterstiitzen.
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