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@ Carton closing apparatus and method.

@ A tray-like carton for a food product has a
hinged lid held closed by attachment to outturned
flange panels carried by the carton side wall. The
attachment is effected by means of a fusible poly-
meric protective coating on the inside surface of the
carton. The carton is closed and sealed whilst pass-
ing along a conveyor with the lid disposed on one
side of the carton path. The lid is ploughed back,
after which the leading flange panel of the carton is
folded forward under a static hold-down plate, the
hold-down plate subsequently serving to fold back
and hold the trailing flange panel.

The fold-down plate also serves to fold out the
third flange panel by means of a camming member
on its undersurface.

After the three flange panels (22) have been
turned out the lid (12) is ploughed closed and into
engagement with them. Heat sealing of the overlap-
ping surfaces is then effected by heat and pressure,
firstly for the third flange panel and then, after the
carton has been turned through 90°, for the leading
and trailing flange panels simultaneously.
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CARTON CLOSING APPARATUS AND METHOD

This invention relates to the closing of tray-like
cartons after filling with a food or other product.
The cartons are usually rectangular; they have a
body tray with a base and a peripheral side wall
upstanding from the base, and a lid which is sealed
closed to the top of the side wall by an outturned
flange around at least part of the side wall periph-
ery. The lid may be formed integrally with the tray
and attached along one panel of the side wall, or it
may be separate from the fray and sealed to a
flange provided around the whole of the side wall
periphery. Typically, the carton is made of an
ovenable paperboard material having on one or
both of its faces a plastics coating enabling it to be
erected and closed by respective heat-sealing op-
erations.

In their granted UK patents 2158392 and
2120161 (Agents refs. E2875 and E2624) Appli-
cants have described the formation of such a
flange on a carton tray on erection of the carton,
" before it is filled with product. Such an arrange-
ment enables the frays to be erected at a different
location from the location of the operations to prod-
uct fill and close them, and gives other benefits
such as potentially high filling and closing speeds;
moreover, it is particularly suited for cartons having
separate lids. For some applications, however, it is
advantageous to form the flanges when closing the
carton, and the present invention provides a meth-
od and apparatus by which this may be achieved.

Aspecis and- features of the invention will be
fully understood from the foliowing description of a
carton closing apparatus in accordance with the
invention, now to be given by way of example, with
reference to the accompanying drawings. In the
drawings:-

Fig.1 shows a carton blank of the kind from
which cartons to be closed by the apparatus are
erected;

Fig.2 shows, to a smaller scale, the carton
blank after erection and product filling and as it
appears on entry to the apparatus;

Fig.3 is a diagrammatic perspective view of
the apparatus. s

Fig.4 is an enlarged view of part of Fig.3,
showing that part of the apparatus by which a
flange is formed around three sides of the carton
side wall;

Fig.5 shows a part of the apparatus depicted
in Fig.4 in side elevation and at an early stage in
the formation of the carton flange; and

Fig.6 again shows part of the apparatus de-
picted in Fig.4 in side elevation, at a later stage in
the formation of the carton flange.

Referring firstly to Fig.1 of the drawings, a
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blank 8 for a carton is cut from a suitable paper-
board material having a heat-sealable plastics coat-
ing on the face shown, which is the face destined
to form the interior of the carton.

The blank is generally rectangular, having a
base portion 10 adapted to form a product-receiv-
ing and tray-like body for the carton, and a lid
portion 12 adapted to form a lid by which the tray
may be closed after product filling with a food
product. The base and lid portions are integrally
attached along a fold line 14.

The base portion 10 is internally subdivided by
further crease lines to form it with a rectangular
base panel 16 adapted to form the base of the
carton, two longer rectangular side wall panels 18
and two shorter rectangular side wall panels 19
hinged along the edges of the base panel, inter-
nally articulated gusset-folding panels 20 joining
the adjacent ends of the side wall panels, and
narrow flange-forming panels 22 carried by the two
shorter side wall panels 19 and by the longer side
wall panels 18 remote from the lid portion 12.

The lid portion 12 is in the form of a single
rectangular panel which is attached by the fold line
14 to the second longer side wall panel 18. The lid
panel is internally provided with a removable or
tear-away central portion 24 by offset score lines
26 and 28 which are formed in the opposite faces
of the blank and shaped to provide a tear tab 29.

Figure 2 shows the form of the blank 8 on
entry to the apparatus which is to be described
below with reference to Figs. 3 to 6. The blank has
been erected by conventional means (not shown)
to form an open-topped tray in which the side wall
panels 18 stand vertically upwards from the base
panel 16 to form a continuous tubular side wall of
which the flange-forming panels 22 form coplanar
upward extensions; the lid 12 also extends verti;
cally upwards at this time. The gusset-folding pan-
els 20 are folded onto themselves and located
within the fray interior against the shorter side wall
panels 19, to which they are attached by a heat-
sealing operation; the paneis 20 accordingly act in
known manner to hold the side wall panels in their
required wall-forming relation.

Reference is now made to Fig.3 which shows
the general arrangement of the apparatus as a
series of the erected cartons (Fig.2) passes along
it. The cartons, which have been charged with
metered quantities of the food product to be
packed, arrive on a pair of continuously operating
belt conveyors 30 on which they are held end-to-
end, until required, by a pair of opposed stop
rollers 32 engaging the lid of the foremost carton.

The stop rollers 32 operate intermittently to
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release the cartons at regular intervals so that they
can be collected individually by the. flights 34 of a
continuously operating chain conveyor (not specifi-
cally shown for clarity), which engage behind their
trailing ends. A third continuously operating con-
veyor, again mounted beneath the carton path and
again not specifically shown for clarity, has al-
ternate trailing flights 36 and forward flights 38
between which the cartons become securely held
on leaving the second conveyor. The third con-
veyor is continued through the remaining length of
the apparatus, and provides motive power and lo-
cation for the cartons during the closing operations
which follow.

Under the control of the third conveyor the
cartons pass in turn through the successive stages
which are particularly depicted in Fig.4. The carton
lid 12 becomes engaged by a plough bar 40 by
which it is progressively bent to a backwardly in-
clined position. During this lid folding operation any
restraint required to prevent the carton from tilting
is provided by a restraint plate 42 which is moun-
ted to extend along the carton path so that its
undersurface can be engaged, if necessary, by the
free edge of the flange-forming panel 22 which lies
opposite the lid 12.

As is also shown in Fig.5, with the lid 12 held
back by the plough bar 40 the carton approaches
the upstream edge 44 of a plastics plate 46 which
extends horizontally across the width of the carton.
Before it passes beneath the edge 44, however, the
leading flange-forming panel 22 of the carton is
bent in a forward outturned direction in relation to
the side wall panel 18 which carries it, with the
result that it moves under the hold-down member
in a substantially horizontal attitude and is subse-
quently held in that position by the hold-down
member as the carton moves along the latter.

The forward bending of the front panel 22 is
achieved by a sheet metal plate 50 supported
along one edge by a shaft 52. The shaft extends
horizontally atross and above the carton path and
is driven by a motor 54 to rotate in the direction of
the arrow B (Figs.5.,6) through one revolution for
each carton to pass, its movement being appro-
priately synchronised with the movement of the
second. and third conveyors and the stop rollers 32.

To ensure proper movement of the front panel
22 beneath the hold-down member 46, the hold-
down member is formed as a comb, having its
upstream edge 44 formed by spaced teeth 56; the
plate 50 is likewise formed along its free end with
teeth 58 which correspond laterally fo the spaces
between the teeth 56 and which are bent back-
wardly (in relation to the rotation of the shaft 52) at
a radius 60 at which to engage the front flange-
forming panel 22.

With the front panel 22 of the carton held down

16

20

25

30

35

40

45

50

55

by the hold-down member 46 as described above,
continued movement of the carton subsequently
brings the trailing flange-forming panel 22 into con-
tact with the front edge 44 of the hold-down mem-
ber and causes it to be ploughed backwardly as
the carton moves fully under the latter. The situ-
ation is then as depicted in Fig.6, with the leading
and trailing flange-forming panels 22 outturned and
held down by the hold-down member as shown.

A further occurrence at this stage of the closing
operation is the ploughing down of the third flange-
forming panel 22 of the carton, that is to say, that
panel 22 which extends along the side of the
carton path. This is achieved by a sheet metal
member 62 {shown only in Figs. 5 and 6 for clarity)
which is mounted beneath the hold-down plate 46
and has a cam surface 64 positioned to bend the
flange-forming panel progressively downwards be-
low the horizontal as the carton passes beneath the
hold-down member.

The plough bar 40 is arranged to prevent the
lid 12 from impeding the entry of the carton under
the hold-down member 46. A further plough bar 70,
located further down the carton path, subsequently
engages the back of the lid and is shaped so as
progressively to plough the lid closed as the carton
emerges from beneath the hold-down member.
Thus as the carton is released from restraint by the
hold-down member, its function to hold the three
flange-forming panels 22 in generally horizontal
position is taken over by the lid.

Reverting to Fig. 3, after the lid has been
closed and is maintained in that position by the
plough bar 70, further movement of the carton
causes that flange-forming panel 22 and the over-
lying marginal part of the lid along the side of the
carton to enter a slot 82 formed along the side of
an elongate hot air nozzle 84 supplied with hot air
by a hot air generator 86. In known manner, hot air
directed onto the panel and lid margin within the
slot softens the opposed plastics coatings on the
carton material sufficiently for bonding to occur
between them when the panel and lid margin sub-
sequently pass together through the nip of a pair of
compression rollers 88. The carton may thereafter,
and as illustrated, be rotated through 90" (arrow C)
and continue along the same path as before
through further hot air nozzles 84A and associated
compression rollers 86A, so as to bond the lid to
the panels 22 along the shorter sides of the carton
and thereby complete the closing operation. Alter-
natively, the same result may be achieved by hot
air nozzles and compression rollers associated with
a further conveyor (not shown) disposed at right
angles to the carton path and onto which the car-
tons pass from the third conveyor.

Although specifically described in relation to
the closing of cartons with integral lids, the inven-
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fion may be applied to the closing of cartons hav-
ing separate lids which are to be attached by
flanges around the whole of the body tray periph-
ery. In a modification of the described apparatus
separate lids are placed on erected carton body
trays as the latter emerge from beneath the hold-
down member 46, suitable means being provided
for subsequently holding the lids down and in prop-
er location on the flange-forming panels of the
trays while pairs of opposed hot air nozzles and
associated compression rollers operate to bond the
flange-forming panels and lid margins together
generally in the manner described with reference to
the drawings.

The invention is not limited in application to
cartons having vertical side walls as particularly
described, but may be applied to cartons of which
the side walls are inclined over at least part of their
periphery.

Claims

1. A method of closing onto a product a tray-
type carton which is made from a board material
having a heat-sealable coating on its interior sur-
face, the carton having a rectangular base, a side
wall upstanding peripheraily from the base and
formed of side wall panels, and, attached along the
upper edge of the side wall, a lid hingedly carried
by one of the side wall panels and flange panels
hingedly carried by respective ones of the other
side wall panels, the lid and the flange panels
being initially in generally coplanar relation with
their respective side wall panels, the method being
characterised by:- :

(a) moving the carton along a generally hori
zontal path with the lid (12) disposed initially at one
side of the path and while performing the steps of:

(b) moving the lid to an outwardly inclined
position and maintaining an outturned condition the
lid for of at least steps (c) to (e) below;

-~ {c) moving to a forwardly inclined, outturned
position the flange pane! (22) which is leading in
relation to the movement of the carton along the
path;

(d) holding the said leading flange panel in
an outiurned condition until step {(g) below;

{(e) moving the trailing flange panel (22) to a
backwardly inclined, outturned position and main-
taining it in an outturned condition until step ()
below;

{f) moving the third of the flange panels (22)
to an outwardly inclined position and maintaining it
in an outturned condition until step (g) below;

(g) moving the lid inwardly into superposed
and generally horizontal relation with the flange
panels, so as by engaging the flange paneis to
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maintain their outturned conditions for steps (h) and
(i) below; and
by application of heat and pressure

{h) bonding together the outturned third
flange panel and the superposed marginal part of
the lid by means of the coating thereon; and

(i) bonding together the leading and trailing
flange panels and the respective superposed mar-
ginal parts of the lid by means of the coating
thereon.

2. A method in accordance with claim 1,
wherein step (f) is performed after steps (c), (d)
and (e) and whilst the lid is maintained in an
outturned condition as recited in step (b).

3. A method in accordance with claim 1 or
claim 2, wherein the flange panels and the respec-
tive superposed marginal parts of the lid are heat-
ed for steps (h) and (i) when disposed in face-to-
face relationship.

4. Apparatus for closing onto a product a tray-
type carton which is made from a board material
having a heat-sealable coating on its interior sur-
face, the carton having a rectangular base, a side
wall upstanding peripherally from the base and
formed of side wall panels, and, attached along the
upper edge of the side wall, a lid hingedly carried
by one of the side wall panels and flange panels
hingedly carried by respective ones of the other
side wall panels, the lid and the flange panels
being initially in generally coplanar relation with
their respective side wall panels, the apparatus
being characterised by:-

(a) conveyor means (36,38) to advance the
carton along a generally horizontal path with the lid
disposed initially at one side of the path;

(b) a first folding and holding means (40)
effective upon the lid (12) of the advancing carton
to fold the lid outwardly of the carton and to hold it
temporarily in an outturned condition;

(c) a pivoted member (50) mounted on an
axis (52) directed transversely of the carton path
and pivotable in the forward direction of the advan-
cing carton to engage and fold the leading flange
panel (22) forwardly to an outturned position;

(d) a horizontally disposed hold-down plate
(46) mounted above the carton path and arranged
to be engaged by the folded leading flange panel
as the carton advances and subsequently effective
to hold the leading flange panei temporarily in an
outturned condition, subsequently to its engage-
ment with the leading flange panei the hold-down
plate being engaged by the ftrailing flange panel
(22) and effective to fold the same backwardly and
to hold it temporarily in an outturned condition;

(e) a second folding and holding means (62)
effective upon the third flange panel (22) of the
advancing carton to fold the third flange panel
outwardly and to hold it temporarily in an outturned
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condition;

() a lid folding means (70) operable upon
the lid subsequently to the first folding and holding
means as the carton advances along the path to
fold the lid inwardly of the carton and into super- 5
posed relation at marginal parts thereof with the
outturned flange panels;

(g) first heating and compression means (84,
88) effective upon the third flange panel and the
superposed marginal part of the inturned lid to 10
bond them together by means of the coating there-
on; and

(h) a pair of second heating and compres-
sion means (84A, 88A) effective upon the leading
and frailing flange panels and the respective super- 15
posed marginal parts of the inturned lid to bond
them together by means of the coating thereon.

5. Apparatus in accordance with claim 4,
wherein the second folding and holding means is
an elongate camming member (62) carried by, and 20
substantially coextensive with, the hold-down plate.

6. Apparatus in accordance with claim 4 or
claim 5, wherein each heating and compression
means comprises an elongate chamber to which
hot air is supplied and along which the flange panel 25
and the respective marginal part of the lid are
caused to pass in face-to-face relationship, and a
pair of opposed compression rollers between which
those carton parts are moved after heating in the
said chamber. 30

7. Apparatus in accordance with any claim. of
claims 4, 5 and 6, which includes carton turning
means effective upon the carion between the first
and second heating and compression means to
turn the carton through 90 . 35
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