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(57) Abrége/Abstract:

A carton has an openable bellows folded top comprising opposed side panels (30, 32) and front (34) and rear (28) panels folded
In and sealed between said side panels, said panels being sealed together to close the top In a liquid tight manner, said top-
forming front panel comprising an upper sub-panel comprising a central portion (44) having an upper free edge for defining the
rnm of a pull-out pouring spout and first and second flanking portions (46, 48) of unequal width lying each on a respective side of
sald central portion. The central portion Is of a lesser height than said flanking portions and said central portion is not sealed on
Its Interior face to the overlying side panels or to the rear panel in sealing the top. There Is no step between two thicknesses and
four thicknesses of paperboard moving vertically up the corner in the fin region at the junction of the front panel and the side
panel and no step from four thicknesses of paperboard to two thicknesses moving along the fin away from the front of the carton.
A reliable seal Is formed but there Is no obstacle to the pulling out of the pouring spout once the wing portions have been peeled
apart.
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CARTONS WITH BELLOWS FOLDED TOPS

ABSTRACT

A carton has an openable bellows folded top comprising
opposed side panels (30, 32) and front (34) and rear (28)
panels folded in and sealed between said side panels, said
panels being sealed together to close the top in a liquid
tight manner, said top-forming front panel comprising an upper
sub-panel comprising a central portion (44) having an upper
free edge for defining the rim of a pull-out pouring spout and
first and second flanklng portlons (46, 48) of unequal width
lying each on a respective side of said central portion. The
central portion is of a lesser ‘height than rsaid flanking
portions and said central portion 'is not sealed on its
interior face to the overlying side panels or to the rear
panel in sealing the top. .'

There is' no step" between two thicknesses and four
thicknesses of paperboard mov:n.ng vertlcally up the corner in
the fln reglon at the junction of the front panel and the side
panel and no step from four thloknesses of paperboard to two
thloknesses nmwang along the fln away from the front of the
carton. ' _

A rellable seal 3.s formed but there lS no obstacle to the
pulllng out of the pourlng spout once the w:.ng portlons have

been peeled apart
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CARTONS WITH BELLOWS FOLDED TOP

FIELD OF THE INVENTION

The present invention relates +to cartons having an
openable bellows folded top.
BACKGROUND TO THE INVENTION

Cartons having bellows folded tops are in widespread use

for the packaging of liguids, especially milk, fruit juices
and soft drinks. A persistent problem with cartons of this
type is the difficulty which is experienced in opening the
cartons to provide a pouring spout. Cartons of this type have
a top formed from top-forming front, rear and opposed side
panels in which the front and rear panels are folded in
between the side panels along fold lines running on each of

the front and rear panels from the bottom corners of the

respective panel to meet on the centre line of the panel a
little'way'below the top of the panel. Each of the front and

- rear panels is thereby divided by fold lines into a central

isosceles triangular region being flanked on each side by a

triangular wing 'region. These regions are surmounted by a
~gene:c'a'l.'Ly rectangular transversely running narrow sub-panel

: -wh:.ch lS :1.ncorporated into a sealing fin on the tOp of the
‘closed carton o

To open such a carton one 1is directed to peel apart the

_w:.ng reglons of the front panel of the top and then by 3.nward i

pressure to pop forward the front panel to form a pouring

___spout. .. This operat:x.on is only stralghtforward if the marginal

top edge port::.on of the front panel is not strongly sealed

'1nternally to the adjacent s:n,de portlons of the top. Ideally, |
.'the front panel of the top would be sealed to the 51de panel

lnternally only in small corner reglons near the common border'

_ of the tOp panel and the adJaoent side panel. However, in
-practlce such an arrangement is not possible if a reliable
‘l:.quid t:t.ght seal is to be formed. It is generally found,'

necessary ‘to adopt some action to prevent a pin-hole leak
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at the point where the apex of the folded in rear panel lies.
AT this point, there is a step in the fin caused by a
transition from four thicknesses of paperboard to two
thicknesses. Typically, the problem of making a reliable seal
at this point is solved by sealing the apex of the front panel

to the apex of the rear panel so that the ligquid is retained

below the step. If this is not done, liquid may pass up above
the top edge of the folded-in front and rear panel and may
then track forward beneath the internal top seal of the fin
and escape at the front of the package at the point in the
sealing fin where there is again a step between four
thicknesses of paperboard and two thicknesses of paperboard
at the corners where the front panel and the side panels join.
NO satisfactory solution to this problem has been found which
does not involve some degree of sealing of the front panel top
edge internally with consequent resistance to opening of the
pouring spout of the package.

Attempts have been made to overcome this problem by the
use Of coatings to reduce the strength or minimise the area
of the seal, but these coatings are costly and their function
dependent on accurate temperature control when heat sealing
which is not always aehieved in practice.

SUMMARY OF THE INVENTION

Tﬁe present invention relates to a carton having an

openable bellows folded top comprising opposed side panels and

front and rear panels folded in and sealed between said side

panels, said panels being sealed together to close the top in

a liquid tight ,man.ner', said top-forming front panel comprising
an upper sub-panel comprising a central portion ‘having an

upper free edge for defining the rim of a pull-out pouring

spout and first and second flanking portions of unequal width
lying each on a respective side of said central portion,

‘wherein said central portion is of a lesser height than said

flanking portions and said central portion is not sealed on

~its interior face to the overlying side panels or to the rear
panel in sealing the top.
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Because the sub panel of +the front panel includes
flanking regions of increased height with respect to the
central region, there is no step between two thicknesses and
four thicknesses of paperboard as one moves vertically up the
corner in the fin region at -the junction of the front panel
and the side panels. Equally, because the two flanking
regions are of unequal width, there is no step from four
thicknesses of paperboard to two thicknesses as one moves
along the fin away from the front of the carton. Rather,
there are two steps, each of a single thickness of paperboard
in height. We have found that it is possible to seal such
single thickness steps reliably, thus there is no need for the
front panel to be sealed at its apex to the apex of the rear
panel. Any liquid which succeeds in passing above the
junction of the apex of the rear panel and the apex of the
front panel will be reliably trapped'below the sealing of the
fin.

There is thus no obstacle to the pulling or popping out
of the pouring spout once the wing portions have been peeled

apart.

Preferably, the width of one said flanking portion is at

least 2 mm greater than the'width of the other said flanking

portion, e.g. about 4 mm greater. .
Preferably, the height difference between said central

| porition and said flanking portions is at least 5 mm, e. g.

about 9 mm'. - The flanklng portions are preferably of equal

| hen.ght to oOne another and preferably are of equal height to

correspond:n.ng fin forming sub panels of the side panels of the
carton ' ' '

Preferably,'a respectlve llne of weakening or cut line
18 prov1ded at least apprOX1mately extending the line of the

_sald free edge of the centre portion and running across at
least part of the width of each said flanking portion. This

faclla.tates the :full width opening up of the spout despite

“there being an interior face - interior face heat seal between

eacn'flanking.portion and the adjacent side panel.
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Preferably, each said line of weakening or cut line runs
from a point adjacent but spaced from a respective end of said
free edge of the centre portion.

Optionally, a tab may be provided fixed to the surface
of the top-forming front panel to be gripped and pulled by the
user during opening of a carton formed from the blank. Such
a tab may be of plastics material and may be heat sealed to
the front panel. However, the use of adhesive is also
possible, for instance hot-melt adhesive. As those skilled
in the art will be aware, cartons of this type are always in
practice formed from materials which are heat sealable on the
external and internal surfaces, e.g. paperboard or cardboard
coated with a heat sealable plastics materials such
polyethylene. However, the principles described herein can
be applied to cartons formed from other materials and sealed
by the use of adhesives, e.g. hot melt adhesives.

Preferably, such a pull tab comprises a heat sealable
first layer and a more heat resistant second layer. The

‘second layer is preferably selected to provide the regquired

toughness and tensile strength in the tab.
Preferably the heat sealable layer is polyethylene.

HoweVer other heat sealable materials may be emploved such
as ethylene/v1nyl acetate blends and micro-crystalline wax.

' The outer layer may be regenerated cellulose, nylon or

| 25 polyester Or may be selected from any other suitable material.

The outer laver may contain or consist of a relnforcement such
as f:.bre remnforcement or sor:x.m in order tOo increase 1its

tensile strength

A portlon of the tab remains unsealed to be avallable to

' be grlpped by the user.

The 1nventlon includes a blank for forming a carton as

| descr::.bed above. In particular, the invention includes a

carton blank adapted to be erected and sealed to form a carton
havn.ng a bellows folded top, which blank comprises body
forming panels and bottom forming panels and panels for
forming a top including opposed side panels and front and rear
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panels, wherein said front panel comprises an upper sub-panel
comprising a central region of lesser height and first and
second flanking portions of greater height lying each on a
respective side of said central portion and'being unequal to
one another in width. Such a blank may of course have a pull
tab of the kind described above secured to the top~forming
front panel.

The invention further includes a method of making a
Carton from a blank of the kind described above which
comprises forming the blank into a tube, sealing edges of the
blank, closing the bottom of the tube, folding in said top-
forming front and rear panels between said top forming side
panels, and forming a liquid tight interior seal of the upper
marginal portions of the top-forming panels without forming
an interior seal of the upper sub-panel of the front panel to
the overlying side panels or to the rear panel.

Preferably, the top-forming panels are sealed to one
another by heat sealing, and are raised to heat sealing
temperatures by use of a heater having a plurality of gas
outlet jets for supply of heated gas to warm the interior and
exterior of said top forming panels by directing said heated

gas on to selected portions of said top-forming panels.

~More particularly, the cartons may be closed using a
carton packing machine comprising means for joining portions ‘
of a carton to one another by heat-sealing, which means

comprises a heater nozzle having at least one gas outlet jet

for the supply of heated gas to warm a salid carton portion to
a sealing temperature by directing said heated gas on to said
portion, which ‘nozzle is provided with a shield member
extending from the nozzle in the general direction of the gas

flow from the said ‘jet, the shield member being positioned so

as to deflect heated air from contacting the interior of said
carton in saidfcentral region of the upper sub-panel of the

- front panel.

Preferably, sald heater nozzle is positioned alongside

| the mouth of a carton to be closed, and has a plurality of
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said gas jets arranged to be directed against the walls of the
carton adjacent the carton mouth.

Preferably, said nozzle has a proximal gas inlet and a
closed distal end and comprises nozzle walls enclosing a gas
passageway and further comprises a multitude of said gas
outlet jets extending from said gas passageway to the external
surface of said walls. Said nozzle walls may include a pair
Of substantially planar walls which meet at an obtuse angle
and comprise a band of said gas outlet jets extending from
saild gas passageway to the external surface of the said walls.
Said shield member preferably lies immediately adjacent said
band and extends alongside a portion thereof. The shield
member may lie between the said portion of the band and the
inlet end of said nozzle.

Said band may preferably have a first portion of lesser

- width and second and third portions of greater width, said

second and third portions lying at respective ends of said
first portion and said shield member extending alongside said

- first portion between said second and third portions of said
‘band.

The heat sealing machine may comprise a nozzle assembly

which includes said heater nozzle as a first heater nozzle and

| : .. further includes a second heater nozzle and a third heater
'nozzle. The flrst and third heater nozzles may be disposed
‘one on either side of said second heater nozzle such that a

carton.mouth;may1be;p081tloned over said second heater nozzle
and between said first and third heater nozzles so as to be

_heated on interior surfaces by said second heater nozzle and
on oppos:l.tely dlrected exterior surfaces by said first and
_thlrd heater nozzles

In transverse cross- section, said second nozzle may have
the form of a waisted ‘quadrilateral and sald first and third
nozzles rnay be positioned opposite the faces of the second
nozzle which contalns sald walst.

' The said nozzle_may have a multitude of gas outlet jets
arranged in a band extending around approximately three
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quarters of the perimeter of said nozzle including that part
thereof which is opposite to said third nozzle and those parts
extending between said third nozzle and said first nozzle.

Said band of gas outlet jets on said second nozzle may
be relatively wide opposite said third nozzle and on each of
those parts extending between said third nozzle and said first
nozzle may have a relatively wide portion nearest to said
third nozzle and a relatively narrow portion extending
therefrom towards said first nozzle.

Said relatively wide portions of said band in the part
thereof extending between said third nozzle and salid first

nozzle are preferably of approximately equal length to the

relatively narrow portions.

The gas outlets jets in said relatively narrow portions
Of said band may preferably be angled to extend in use toward
the mouth of a container being closed in said machine.

The relatively narrow position of the band of gas outlet
jets adjacent to the shield member may be from 30 to 60
percent the width of the relatively wide portion of said band
of jets. Those gas jets which are angled to extend toward the
mouth of the carton during use may be arranged at an angle to

|the nozzle wall as it extends towards the distal end of the

nozzle, measured in a plane perpendicular to the wall of the
nozzle at the jet, of from 100 to 160°, more preferably, 120

~to 150°, e.g. 135°.

- British Patent Application No. 9106306.5 filed 25th March
1991.
30

TO assist in rela.ably sealing the single board thickness

fsteps in the fin caused by the flanking portions of the first

sub-panel, it is preferred to provide projections such as

‘stakes or ribs on one or both sealer jaws used for sealing the

fin. Thus, such ribs can be used to apply a greater pressure.

" to the fin at the location of the steps during the sealing

operation so as to improve the seal locally.
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Therefore, the invention includes apparatus for sealing
the openable top of a carton as described comprising a pair
Oof opposed sealer jaws for pressing the top of said side
panels with said front and rear top panels folded between said
side panels in a sealing operation, wherein at least one of
said jaws has thereon a first protrusion for applying extra
pressure to said side panels at the point where the side edge
Oof the wider of said flanking portions lies under the side
panels, and at least one of said Jaws has thereon a second
pProtrusion extending away from its respective jaw to a lesser
extent than does said first protrusion from its respective jaw
and being for applying extra pressure to said side panels at
the point where the side edge of the narrower of said flanking
portions lies under the side panels.

The difference in the extent of protrusion of the first
and second protrusions is typically within the range 0.4 to
1.00 mm, according to the thickness of the carton board, e.g.
about 0.6 mm.

At least one of said jaws preferably has thereon a
further protrusion for applying extra pressure to the bight
of the fold at the junction between each said side panels and
the flanking portions of the respective upper sub-panel.

- Said protrusions are preferably provided on one or more
insert pieces received in respective apertures in said jaws.
This facilitates radiusing of the protrusions to minimise the
likelihood of them penetrating into the carton board.

The or each said jaw preferably has a recess therein for
reducxng the pressure applied during sealing along a line
correspondlng to the locatlon of the said upper free edge of

.the said central portlon O0f the upper sub-~panel.

~Preferably only one jaw is provided with the projections,

the other being plain.

. The inventlon includes a pan.r of sealing jaws for

- apparatus for seallng the openable top of a carton as

described.
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BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be further described and illustrated

with the reference to the preferred embodiments shown in the
accompanying drawings in which:-

Figure 1 shows the interior face of a blank for producing
a carton having a flat bellows folded top;

Figure 2 shows the interior face of a blank for folding
and sealing to form a carton having a bellows folded top of
the gable type; |

Figure 3 shows in plan view a heater nozzle assembly for
use in closing a carton formed from a blank as shown in Figure
1;

Figure 4a is a plan view of a first heater nozzle from
the assembly of Figure 3, incorporating a shield member;

Figure 4b is a front elevation of the nozzle of Figure
da;

Figure 5a is a plan view of a second heater nozzle for
heating the exterior of a carton during sealing which is
incorporated in the nozzle assembly of Figure 1;

Figure 5b is a front elevation of the heater nozzle of
Figure 5a;

Figure 6a is a plan view of the heater nozzle for heating
the interior of a carton during sealing incorporated in the
nozzle assembly of Figure 3;

Figure 6b is an elevation of the side marked "B" of the

heater nozzle of Figure 6a;

- Figure 6c is a side elevation showing the side marked "C"
of the heater nozzle of Figure 6a;
Figure 6d is a side elevation of the side marked "D" of

the heater nozzle of Figure 6a;

Figure be is a side elevation of the side marked "E" of

.the heater nozzle of Figure 6a;

portion of a carton during the closing thereof.
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Figure 8 shows in plan view one of a pair of sealer Jjaws
for sealing the top of a carton formed from a blank as shown
in Figure 1 or Figure 2; and

Figure 9 is a front elevation of the jaw of Figure 8.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

As shown in Figures 1 and 2, carton blanks in accordance

with the invention may be of conventional form save in respect
of the front top forming panel as described in more detail
below. Thus, the blank 10 shown in Figure 1 comprises front,
rear and opposed side body-forming paﬁels 12, 14, 16, 18,
conventional bottom~forming panels 20 and a conventional fifth
panel 22 bordering upon the rear panel 14. The illustrated
blank is cut from a continuocus web.

'The blank further comprises a top forming front panel 24
having an upper sub-panel 26. It further comprises top-
forming rear and side panels 28, 30, 32 each having a
respective fin-forming upper sub-panel 34, 36, 38. The panels
are demarcated by preformed crease lines. Additional
preformed crease lines are provided for the folding of the top
and the bottom of the carton. These include preformed crease
lines 40, 42 extending from the bottom corners of the top-
forming front panel 24 to the centre of its upper edge where
it borders the sub-panel 26. It will be noted that the upper
'edge of the top-forming front panel 24 is not flat but is in

~the form of a shallow peak.

Further angled crease lines extend from the lower corner

of each top-forming side panel adjacent its junction with the

front panel toward the centre of the upper edge of the
réspective side panel. Each of the angled crease lines makes
an angle a with the junction between the top-forming panels
and the'body~formiﬁg panels. In Figure 1 the angle a is 47°

~and in Figure;z the angle a is 53°.

- The sub-panel 26 of the top-forming front panel 24
compri_ses a central- region 44 and _flanking regions 46, 48.
The height of the central region is substantially less than
the height of the flanking regions. For instance, the central
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region may have a height of 7 mm whilst the flanking regions
have a height of 16 mm. The width of the central region may
be approximately ,ths of the total width of sub-panel. The
widths of the two flanking regions are unequal and may for
instance differ by about 4 mm.

When the blank is folded in a conventional manner, a seal
may be formed on the interior of the blank in the areas shaded
in the drawings. It will be noted that the shaded area does
not include any part of the central region 44 of the sub-panel
26. Because of the unequal widths of the flanking regions 46
and 48, no single step from two paperboard thicknesses to four
paperboard thicknesses is formed in the front part of <the
resulting'fin and the top of the fin can reliably be sealed.
The external faces of the flanking regions 46 and 48 as well
as their internal faces are sealed together and the external
faces of the two halves of the central region 44 are sealed
to one another. This external seal is easily broken by
pulling apart the wing portions formed by the triangular areas
of the top-forming panel 24 lying below the sub-panel 26. The
top-forming front panel can then easily be popped forward as
@ spout having a rim provided by the top edge of the central

region 44 of the sub-panel 26.

' To further facilitate the opening of the spout across the
width of the top-forming front panel, the blank shown in

~Figure 1 is provided with two slits 47, 49 which continue the

line of the upper edge of the central region 44. Preferably,
as shown in the.draWings, the slits 47, 49 do not extend all

the way to the junction between the central region and the

respectlve flanklng region so that a Nnarrow brldge of uncut

~board is provz.ded between the upper edge of the central region

44 and the commencement of the respective sln.t 47 49 most of
the way towards the crease line demarcating the border between
the respectlve flanklng region 46, 48 and its adjacent top-
forming '.side panel 36, 38 In use, as the spout is pulled

- forward the_said bridges tear allowing the full width of the

spout .'to open leaving the upper parts of the flanking regions
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46, 48 bonded to the internal surface of the adjacent top-side
panels.

To achieve the selective heating necessary to form the
interior seal by heat-sealing without involving the central
region 44, one may employ a heater nozzle assembly as shown
in Figures 3 to 7.

The heater nozzle assembly comprises a first heater
nozzle 110, a second heater nozzle 112 and a third heater
nozzle 114. Each of these heater nbzzles has an open proximal
end and closed distal end 116, 118 and 120 respectively. The
heater nozzles are arranged with the first and third heater
nozzles lying adjacent opposite respective sides of the second
heater nozzle 112 with a gap therebetween so that the mouth
of a carton may be fitted over the second heater nozzle 112
and walls of the carton will come to lie between the second

heater nozzle 112 and the first and third heater nozzles 110
and 114.

The first heater nozzle 110 of the assembly of Figure 3
1s in use directed against top-forming front panel 123 of the
carton. As shown in Figures 5a and 5b, the first heater
nozzle 110 has a multitude of gas outlet jets 112 extending
from its exterior periphery to its interior hollow space and
arranged in a band running across two front faces thereof
which meet at an angle of 134° defiﬁing a shallow nose. The
gas outlet jets run perpendicular to their respective faces.
The band of outlet jets 112 can be divided into three
portions, namely a fii‘st central portion 124 and first and
second outer portions 126, 128. Outer portions 126 and 128
are relatively wide and the central portion 124 is relatively
Narrow. Immediately above the central';pOrtion' 124 is
positioned a shield member 130 in the form of a chevron shaped
plate projecting from the nose of the ncjzzle_ above the central

portion 124 of the band of gas outlet jets.

The third‘ nozzle 114 of the assembly of Figure 3 is!
generally similar in shape to the nozzle 110 but lacks the
shield 130 and the band of the gas outlet jets 112 thereon is
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of constant width. The width of the band of nozzles is
similar to that of the wider parts 126, 128 of the band on the
nozzle 110. The second heater nozzle 112 of the assembly of
the Figure 3 in plan takes the form of a waited quadrilateral
and has two opposite flat side faces and two opposite dished
side faces. A band of gas outlet jets runs around the nozzle
112 adjacent its closed end 118. On the dished face 132 which
faces the third heater nozzle 114 the band is relatively wide.
The jets are directed at right angles to the face 132 with the
exception of those jets lying on the corners between the face
132 and the adjacent side faces which are directed at about
45° outward to the side from the face 132.

On each of the two flat faces 134, 136, the band of jets
has a first portion 138 of greater width and a second portion
140 of lesser width, the length of the portion 140 being
slightly greater than that of the portion 138 and the width
of the portion 140 being approximately one third of that of
the portion 138. On the remaining face of the nozzle 112, no
gas outlet jets are provided except at the corner junctions
between the face and the faces 132, 136 where a relatively
tall column of gas outlet jets is provided which are directed
to about 45° to the adjacent side faces 134, 136.

Those gas outlet jets in the relatively narrow portions
140 of the band on the side faces 134 and 136 are angled
upwardly at about 45° away from the base 118 of the nozzle 12.
This prevents the zone of heating on the forward parts of the
side panels encro'aﬁching too far into the carton.

As shown in Figure 7, the effect of the shield 120 is to
block hot air passing through the gas outlet jets in the
region 124 of the band of jets in nozzle 110 from following
the dotted path in Figure 7 to reach the top edge of the
interior surface of the carton in the region of the central
region 44 of the _ tOp-forming front panel 24 where it 1is

important that no heat seal is inadvertently obtained.

Instead, gas flow is dlverted downwardly over the exterior of
the wall of the carton blank 10. This improves the
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formed from a blank shown in Figure 1 can be sealed

satisfactorily with the spout forming portion free to pull
forward as the carton is opened by tearing the external seal
between the surrounding portions of the carton wall.

In use, the fifth panel 22 of the blank is sealed to the
side panel 20 to form a tubular blank, a bottom seal is made

filled. A top seal is then made by placing the carton mouth
in a heater nozzle assembly as shown in Figure 3. Hot air is
passed into the nozzle assembly to heat selectively the
required regions of the top of the blank. Sealer jaws
equipped with ribs are used to compress the heated carton
material together at appropriate locations, the ribs applying
increased pressure over the edge of each of the flanking
portions 46, 48,

As shown in Figure 2, a pull-tab 62 may be provided on
the top-forming front panel to assist in opening the carton.

Figure 8 illustrates one of a pair of sealer jaws used
in apparatus for sealing the openable top of a carton formed
from a blank as shown in Figure 1 or Figure 2. Its companion
jaw will be conventional and will have a plane surface. In
other respects also, the sealing apparatus may be conventional
although preferably it includes a heater nozzle assembly as
illustrated in Figure 3. As shown one of the two sealer jaws
of the apparatus is prov;ded with a narrow slot extending
along the line of the sealing fin of the carton, within which
slot is received an insert 84 provided with a series of
projections which, when the insert is in place in the slot,
project from the face 86 of the Jaw 82. A first progectlon
88 extends from the face of the jaw 82 in the region where the
edge of the'flankihg portion 48 lies between the top-forming
side portions 36, 38 in the folded fin. A second projection
90 of.leSSer'height is provided which is connected via a ramp.
portion 92 to the first projection 88. The projection 90
coincides with the 'point at which the free edge of the
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flanking portion 46 lies between the top-forming side portions
36 and 38. The height of the projections 88 and 90 is chosen
SO as to apply sufficient extra pressure to make a reliable
seal, overcoming the tendency for a leakage channel to form
where the portions of board 36 and 38 have to spread apart to
embrace the flanking portions 46 and 48 but without applying
SO much pressure as to penetrate the board. Typically, the
projection 88 protrudes from the face of the jaw 86 by about
0.6 mm more than the projection 90 to take account of the fact
that there is one less thickness of board between the jaws at
that point than at the site of the projection 90.

A further projection 94 is provided at the location of
the nose of the fin to assist in crushing the bight of the
folded junction between each of the top-side panels and its
respective adjacent flanking portion of the front panel. This
assists in preventing leakage channels forming within the
bight of the fold in each case.

Similar projections 96, 98 are provided for helping to
make a good seal where the free side edge of the fifth panel
22 is sealed between the adjacent top~-forming side panels 36,
38.

The edges of the projections are preferably radiused to
avoid sharp corners although this is not shown in the
drawings. By providing the projections on a removable insert
84, this rounding operation is made much more straightforward
than would be the case if the projections were formed on the
face of the jaw'itself'in one piece.

A recessed slot 100 may be prov1ded as shown 1n.Flgure
9 con.nc:LdJ.ng with the line of the upper free edge of the
central portion of the'top-formlng front panel to discourage
the formation of an 'in'ternal.seal_ between the said central
portion_and-the adjacent side panels 36 and 38.

- Many modiﬁfications and variations of the invention as
described with'referencé to.the'drawings are possible within:

the scdpe.of the invention.
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The embodiment of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A carton having an openable bellows folded top comprising
5 opposed side panels and front and rear panels folded in and
sealed between said side pansls said panels being sealed
together to close the top in a liquid tight manner, said top-
forming front panel comprising an upper sub-panel comprising a
central portion having an upper free edge for defining the rim
10 of a pull-out pouring spout and first and second flanking
portions of unequal width lying each on a respective side of
said central portion, wherein said central portion is of a
lesser height than said flanking portions and said central
portion is left unsealed on its interior face to the overlying

15 side panels or the rear panel 1in sealing the top.

2. A carton as claimed in Claim 1, wherein the width of one

said flanking portion is at least 2 mm greater than the width

of the other said flanking portion.

20
3. A carton as claimed in Claim 2, wherein the width of said
one flanking portion is about 4 mm greater than the width of
said other flanking portion.

25 4. A carton as claimed in Claim 1, wherein the height

difference between said central portion and said flanking

portions is at least 5 mm.

5. A carton as claimed in Claim 4, wherein said height

30 difference 1s about 92 mm.

6 . A carton as claimed in Claim 1, having a pull-tab on sald

top-forming front panel to assist in pulling forward said

spout.
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7. A carton as claimed in Cla:m 1, wherein a respective line
of weakening or cut line 1is provided at least approximately
extending the line of the said free-edge of the centre portion
and running across at least part of the width of each said

flanking portion.

8 . A carton as claimed in Claim 7, wherein each said line of
weakening or cut 1line runs from a point adjacent but spaced

from a respective end of said free edge of the centre portion.

9. A carton blank adapted to be erected and sealed to form a
carton having a bellows folded top, which blank comprises body
forming panels and bottom forming panels and panels for
forming a top including opposed side panels and front and rear
panels, wherein said front panel comprises an upper sub-panel
comprising a central portion and first and second flanking
portions of greater height than said central region portion
lying each on a respective side of a central pcrtion and being

unequal to one another 1n width.

10. A method of making a carton from a blank the first and
second flanking porticns as claimed in Claim 9, which method
comprises forming the blank into a tube, sealing edges of the
blank, closing the bottom of the tube, folding in said top-
forming front and rear panels between said top-forming side
panels, and forming a liquid tight interior seal of the upper
marginal portions of the top-forming panels without forming an
interior seal of the upper sub-panel of the front panel to the

overlying side panels or to the rear panel.

11. A method as claimed in Claim 10, wherein the top-forming
panels are sealed to one another by heat sealing, and are
raised to heat sealing temperatures by use of a heater having

a plurality of gas outlet jets for supply of heated gas to
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warm the interior of said top-forming panels by directing said
heated gas on to selected portions of said top-forming panels,
which jets are directed in use at an obligque angle on the said

carton portions and toward the mouth of the carton.

{1

12. Apparatus for sealing the openable top of a carton as
claimed 1n Claim 1, which apparatus comprises a pair of
opposed sealer jaws for pressing the top of said side panels
with said front and rear top panels folded between said side

10 panels 1n a sealing operation, wherein at least one of said
jaws has thereon a first protrusion for applying extra
pressure to sald side panels at the point where the side edge
of the wider of said flanking portions lies under the side
panels, and at least one of said jaws has thereon a second

15 protrusion extending away f[rom i1its respective jaw to a lesser
extent than does said first protrusion from 1ts respective jaw
and being for applying extra pressure to said side panels at
the point where the side edge of the narrower of said flanking
portions lies undexr the side panels.

20
13. Apparatus as claimed in Claim 12, wherein the difference
in the extent o¢f protrusion of the first and second

protrusions 1is about 0.6 mm.

25 14. Apparatus as claimed i1n Claim 12, wherein at least one of
sald jaws has thereon a further protrusion for applying extra
pressure to the bight of the fold at the junction between each
sald side panel and the flanking portions of the respective
upper sub-panel.

30
15. Apparatus as claimed 1n Cilaim 12, wherein said
protrusions are provided on one or more insert pieces received

1n respective apertures 1n salid jaw.
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16. Apparatus as claimed in C(Claim 12, wherein the or each
sald Jaw has a recess therein for reducing the pressure
applied during sealing along a 1line corresponding to the
location of the said upper free edge of the said central

portion of the upper sub-panel.

17. A pair of sealing jaws for apparatus for sealing the
openable top of a carton as c¢laimed in Claim 1, wherein at
least one of said jaws has thereon a first protrusion for

applying extra pressure to said side panels at the point where

the side edge of the wider of said flanking portions lies
under the side panels, and at least one of said jaws has
thereon a second protrusion extending away from 1ts respective
jaw to a 1lesser extent than does said first protrusion from
1ts respective jJjaw and beling for applying extra pressure to
said side panels at the point where the side edge of the

narrower of said flanking portions lies under the side panels.
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