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@ Improvements in carton-closing machine.

@ A dynamic setfting and tucking mechanism for setting

and tucking the closure tab of a carton in a carton-closing
station of a carton-loading machine is described. The mech-
anism includes a plurality of setting blades (122) mounted
on an endless chain (112) for movement through the setting
and tucking station and a plurality of tucking blades (126)
mounted on an endless chain (110) for movement through
the setting and tucking station. The setting blades engage
the closure tab (26) of a carton and bend it along its hinged
connection (28) with the closure flap of a carton and the
tucking blades push the set tab into the opening in the end
of the carton which is designed to receive the tabs.
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IMPROVEMENTS IN CARTON-CLOSING MACHINE

This invention relates to improvements in a
carton-closing machine.  In particular, this invention relates
to the provision of a dynamic setting and tucking mechanism for
setting the tabs of the closure panel of a carton and tucking
the tabs of the closure panel of a carton into a closed position
in the end of a carton,

PRIGR ART

The most inexpensive closure of a carton ls achieved
using tabs on the end of the clogure panel which are inserted
within the open end or openings in the end of a carton to secure
the clbsure panel in a closed position. Difficulty is, however,
experienced in obtaining a reliable closure of the carton during
the carton-loading operation using this carton construction.
Because of these difficulties, some users prefer to
employ alternative carton constructions including the use of
adhesivas for securing the closure panels in a closed position.
The mechanism reguired for cleosing by adhesives is, however,
more .rcomplex and expersive than that reguired for tab closﬁres.

Thne mechanism commonly used for the purpases of
closing the end of a carton by maans of closure tahs which are
connectad to the closure panel includes a series of static
. plough blades which sequently plough the various panels to the
closed position including aesthetic plough blade for the
parposes of ploughing the tab to a set position with respect to
its closure panel and aesthetic blade for ploughing the set tab

into its retaining passage. Numerous attempts have been
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made to design ploughé to effeckively position the closure tab.
Howaver, seating problems continue to plague the industry. One
of the main problems is that the tabs must be relatively short
80 as to be insertable in the openings which are provided and,
in the interests of economy, the paperboard from which the
cartons are manufactured is of as light a welght as possible.
The light wéight and the size of the closure tabs are such that
the drag applied to the tabs during passage along the plough
blades tends to cause distortion of the tabs before they reach
the tucking position with the result that they are not in the
correct position for insertion. This problem is further
complicated by the fact that the surface coating which is
applied to the paperboard which is generally a wax coating tends
to build up on the stationary plough bhlades and the build-up of
cp&ting further complicates the closing procedure.

I have found that many of the proglémQ described
above can be overcome if the setting and tucking of mechanilsnms
are dynamic thereby eliminating or substantially eliminating
relative movement between the plough mechanism and the closure
tab during the setting and tucking operatioas.

SUMMARY OF INVENTIQON

According to one aspact of the present invention,
there 1s provided in a carton closing machine for closing a
closure panel which is hingedly connscted along a firet hinge

line to an open end of a carton, the closure panel having
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a clasure tab hingedly connected thereto along a second hinge

line, the closure tab being insertable within an opening in tﬁe
open end of the carton to retain the closure panel in a c¢losed
position, s8aid machine having a final closing station in first
section of which the closure tabs are initially set by bending
along the second hinge line and in a second section of which the
tabs are tucked into the open end of the carton, said machine
also having a primary conveyor for conveying cartons through the
final closing station with the open ends of the cartons being
contlnuously driven in a closure path in which the openings
extend in a tucking plane, the improvement of: first and second
plough means in said first section, said first plough means
being arranged to fold the closure panel about sald first hinge
line to an intermediate position, said second plough means being
arranged to underlie said aecond hing; line when the closure
panels are in the intermediate position, a dynamic setting and
tucking mechanism for setting and tucking said tabs comprising:
a plurality of ssestting memhers mounted for movement through the
firat section at a forward velocity substantially equal to that
of the primary conveyor, a plurality of tucking members mounted
for movement through the second section at a forward velocity
gsubstantially equal to that of the primary conveyor, £first
activating means adapted to activate the setting members as they
are driven through said first section to cause the setting

menbers to initially move laterafly tovard the closure . plane
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to engage a carton tab and bend it over said secend plough means
along its second hinge line to its set position in which it ie
directed toward the open end of its assoclated carton, second
activating means adapted to activate the tucking mambers as they
are driven through the said second section to cause the tucking
members to move laterally toward the closure plane to engage the
closure panel and move it toward the closure path and thereby
cause the tab to be driven into said openings to close the
carton.

The invention will be more clearly understood after
reference to the following detailed specification read in
conjunction with the drawings wherein:

Pigure 1 is a pictorial view of a carton-cleosing
station of a carton loading machine constructed in accordance
with an embodiment of the present invention;

. Figure 2 is a secticnal viesw taken along the line 2-2
of Figure 1 illustrating the closure panel of a carton in a
firzt hinged position: .

Figure 3 is a sectional view taken along the line 3~3

of Figure 1 showing the clogsure tab in a set positiong

Pigure 4 is a sectional view taken along the line 4-4

of Figuré 1 showiné the tab in a tucked position;
Pigure 5 1s an enlarged detail view of the portion A
of Figure 4 showing the final tuck position:

Pigure & is an enlarged plan view of ona of the
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dynaric setting and tucking mechanisms of the present invention,
and

Figure 7 iz a pictorisl view of one end on the
underside of a carton of the type which may be closed by the
mechanism of the present invention,

With reference te the Figure 1 of the dréwings, the
referance numeral 10 refers generally to & carton c¢losing
section of a carton loading machine. The carton loading
mechanism forms no part of the present invention and will nok,
therefore, be describhed.

The carton-cleosing mechanism of the present invention
will be described and illustrated in a form suitable for closing
a carton of the type identified by the reference numeral 20 in
Figure 7 of the drawings to which reference ig made., As shown
in Figure 7, the carton 20 is an end closure carton which has a
closure panel 22 hingedly connected to an upper wall slong a
first hinge line 24, Closure tabs 26 are connected to the
closure panel 22 along second hinge lines 28. An inner closurg
wall panel 30 is connected to the bottom wall 32 along a third
hinge line 34. COpenings 36 are formed in the inner end wall 30
and open inwardly to the open end of the carton above a narrow
lip 38. End flaps 40 are connected to the end walls 42 of the
carton and are folded inwardly to underlie the end walls 30 and

22.

The carton-closing machine has a pair of primary



0159424

- 6 -
conveyors 50 each of which co;sists of two chain members
mounted for movement along guide plates 54. The chains 50
extend azound sprockets 56 at one end therecf and arocund further
driven sprockets (not shown) at the other end thereof. <Larton
pusher members 58 are mounted on chains 60 and retainer blades
62 are mounted on chains 64. The carton pusher blades 58 serve
to push the carton along the chain through the closing station
and ;he retainers 62 prevent forward movement of the containers
relative to the conveyer in use. |

The conveyors 50 extend through the final closing
station generally identified by the reference numesral 70 to
drive the open ends of the cartons 20 along closure paths
extending at opposite sides of the carton-closing station., Top
rails 66 extend above the carton~closing station so0 as to retain
the cartons ageainst ypward movement during passage through the
cloging station.. The top ralls 66 are supported by suiéablé
supports {(not shown).

The end flaps 40 of the carton are tuckeé inwardly by
means of any conventional tucking mechanism prior to entry into
the final closing station., Similarly, the end wall 30 ig fclded
along its hinge line 34 by B guitable plough means downstream of
the final c¢losing station to the position shown in Pigure 1 of
the drawings.

A pa;r of outrigger support rails 72 are supported by

brackets 74 which are mounted on the support rails 54 and
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project laterally therefroin., In order to provide a bending edge

over which the closure panels 22 may Ee folded along their hinge
line 24, a rall 76 supported on a post 78 which is mounted on
the bracket 74 so as to be positioned to underlie the hinge line
24 of a carton passing through the closure station. Plough bars
80 are mounted on support bars 82 which are supported by
brackets 84 mounted on outrigger rails 72. The plough bars 80
form the first plough means arranged tao fold the closure panel
22 about its first hinge line 24 to an intermediate position as
ghown in Figure 2 of the drawings. Thé plough bar 80 is height
and laterally adjustable by means of the bracket 84 and is
longitudinally adjustable along the length of the outrigger rail
72. '

A folding ledge 90 is formed at the upper edge of a
‘rail 92 which is mounted on the support rails 54, The ledge 90
has an outer folding edge 94 which underlies the second hinge
line-28. The folding edge 94 is inwardly and downwardly
inclined in the downstream direction so as to facilitate settirg
of the tabs 26 alcng the hinge line 28.

The dynamic setting and tucklng mechanism ¢of the
present invention is generally identified by the reference
numeral 100. Each dynamic setting and tucking mechanism
comprises an upper cam track plate 102 and a lower cam track
plate 104 (Figures 3 and 6). The cam track plates 102 and 104

are mounted on an underlying support (not shown) which may be in
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the form of & bracket mounted on the guide rails 54 or & ground

supported pedestal. A pair of sprockets 105 are keyed to a
drive shaft 108 which is connected to the rain power source in
any siitable manner. The side edges of the cam plates 102 and
104 form gulde rails along which a first endless chain 110 and a
second endless chain llé are guided. The lower guide plate 104

has an inner side edge 1l14. The upper guide plate 102 has an

‘inner side edge 116. The inner side edge 114 of the lower guide

plate extends toward the closure plain 120 in advance of the
edge 116 of the upper plate. A plurality of setting bhlades 122
are mounted on the lower chaln 112 and prodlect laterally
therefrom. The blades 122 are in the form of narrow sheet metal
fingers which are rivetted directly to the chain links. Pusher
blades 124 are mounted on the upper chain 110 and project
lﬁterally therefrom. The pusher blades 124 have a downwardly
projecting arm porticon 126 at the outer end therecf which
prolects downwardly toward the lower blades 122..

The pusher blades 126 are supported during theilr
trevel through a wmajor portion of the tucking section of the
clogure station by & platform bar 128 which is supported by an
arm 132 which is mounted on a spacer block 130 which is secured
to the underside of the plate 102, sSimilarly, a support
platform 134 is supported by an arm 136 which is rounted on the
underside of the plate 104. The platform 134 extends through

the setting portion and has a terminal end 138 underlying the
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platform 128. ©Thus, the platforms 128 &nd 134 serve to provide

'underlying support for the tuck blades 124 ‘and the set blades 12

during a major portion of the operation.

The side edges of the cam plates 102 and 164 are
designed to provide a camming surface for the chafns 110 &nd 112
as they are driven therealong. The edges 114 and 116 which
extend in the direction of the forward run extend in a path such
that the setting blades 122 inftially project a subatantlially
distance beyond the tucking blades 124 angd, subsequent to
initial setting of the tabs, the tucking blades will be advanced
to ehgage the set closure panel and push it into its associated
passage 36. It will be noted that the edge 114 of the lower
plate continues to move toward the closure plane 120 until it
extends to overlie the lip portions 38 of the carton passing
through the closure station.

The setting blades 122 and tucking blades 124 are,
preferably, made from a sheet metal material, such as stainless
steel or the like, having sufficient rigidity to cause setting
of the paperboard along the hinge lines and tucking of the tabs
into thelr associated openings without deflection thereof.

In use, open-ended cartons are mounted on the primary
conveyor and loaded. The end flaps 40 of the carton are, then,.
tucked in by conventional tucker mechanisms and the inner side
wall 30 is folded upwardly by msans of a conventional plough

blade the downstream portion of which may form the underlying
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support 76. The support 76 provides a bending edge over which

the closure panel 32 is folded along hinge line 24 as shown in
Figure 2 of the drawings. The bending edge 54 cf the support
ledge 94 underlies the hinge line 28 when the closure panel is
in its intermediate positien. Continued movement of the carton
through the closure station brings the setting blades 122 into
contéct with the tabs 26, as shown in Figure 3 of the drawings,
causing the tabs 26 to bend about their hinge line 28 along the
bending edge 94. Once the tab 26 has heen moved to the set
position illustrated in Figure 3, further movement of the carton
through the cleoasure station causes tge tucker blades 128 to
engage the closure panel 22 and, simultaneously, causes the
setting blade 122 to move forward to underlie the lip 38 shown
in Figurg 5 of the drawings. Continued movement of the carton
through the closure station causes withdrawal of the tucking end
setting blades thereby allowing the closed cartons to be
discharged.

The cartons are discharged by engagement with belts
200 mounted one on either side of the discharge end of the
conveyor.‘ The belts 200 are rotatably driven on pulleys 202 and
204 so as to impart 2 linear speed to the carton which is
greater than the ;peed of continuous movement of the primary

canveyors whereby the closed packages are accelerated away from

the discharge end of the carton—clesing machine.
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From the foregoing, it will be apparent that the

aetting blades and tucking blades move continuously through the
final closure station as does the carton 20 which is being
closed. The speed-up movement of the setting and tucking
blades is such that it closely matches the forward speed of the
cartons with the result that the relative movement between the
setting and tucking blades and the and closure flaps is
minimised. The dynamic carton-closing machanism provided by
these setting and tucking fingers serves to provide a positive
setting and tucking ¢f the tabs. The fact that the sefting and
tucking bladgs are driven through the c¢lesing station at a
- forward speed Wwhich is.substantially equal to that of the
carton, there is little or no drag applied to the end closure
wall and closure tabs unless there is little or no tendenpcy for
the tahs or flaps to be distorted. The absence of distortion of
the tabs during movement through the closing station facilitates
the entry of the tahs into their mounting passage. By extending
the setting blade so that it overlies the lip formed 'at the
lower end of the mounting passages, the tah is guided into the
pasgage above the lower wall thus preventing the tab from
pasging underneath the lower wall and thus missing the mounting
passage.

The fact that little or no relative movement
occurs between the surface of the paperboard and the tucking and
setting blades, there is little or no accumulation of the

surface material of the paperboard on these blades.
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o Various modificattons of the present inventien will be
apparent to those skilled in the art without departing from the
scope of the invention. For example, the dynamic setting and
tucking mechanism of the present invention could be used for the
purposes of closing a carton in which the olosure tab extended
along the full length of the edge of the closure flap and was
inserted into the open end of the carton rather than narrow
slots. _

Various other modifications of the invention will be
apparent to those skilled.in the art.

Tt will be apparent that the machine of the present
invention may be used for the purpose of closing containers,
such as cardboard boxes, plastic containers, containers made
from corrugated paperboard or rigid and semi-plastic material

all of which are considered to be cartons within the meaning of

the term as used in the present specification.
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1.In a carton closing machine for clesing a c¢losure
panel whicﬁ is bhingedly connected“éloﬁg a firs£ hinge line to an
open end of a carton, the closure panel having a closure tab
h}ngedly connected thereto along a secopd hinge liﬁe, the
closure tab being insertable within an opening in the open end
of the carton to retain the closure panel in a closed position, '
said machine having & final closing station in first section of
which the closure tabs are initially set by bending along the
second hinge line and in a second section of which the tabs are
tucked into the open end 6£ the carton, said machine also having
a primary conveyor for conveying cartens through the final
‘closing station with the open'ends of the cartons being
continiously driven in a closure path in which the openings
extend in a tucking plane,
the imprbvément of:

(a) first plow means in said first section, said first
plow means being arranged to fold the closure panel asbout said
first hinge line to an interrediate position, folding edge means
having a folding edge arranged to underlie said second hinge
line when the closure panels are in the intermediate position,

{b) a dynamic setting and tucking mechanism for
setting and tucking sald tabs comprising;

(I) a plurality of setting members mounted for .

movement through the first section at a forward velocity

substantially egqual to that of the primary conveyor,
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(IT} a plurality of—tjgk;ng members mounted for
movement through the second Qection at a forward velocity
substanptially equal to that of the primary conveyor,

(IIX} first activating means adapted to activate the
setting members as they are driven through said first section to
cause the setting members to initlally move laterslly toward
the closure plane to engage a carton tab and bend it over said
folding =dge along its second hinge‘line to its set poszition in
which it is directed toward the apen end of its assoclated
carkton, 3

(Iv) second activating means adapted to activate the
tucking members as they are driven through the'said second
section to cause the tucking members to move laterally toward
the closure plane to engage the closure panel and move it toward

the closure plane and thereby cause the tab to be driven into

said openings to close the carton.

2.A carton closing machine as claimed in c¢laim 1
wherein said setting members each comprise a short setting
blade, said setting blade being mounted side-by-side on an
endless chain and having an outer edge for engaginé the closure

tabs to set them 1ln use.
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3. A carton closing machine as claimed In claim 2

wherein said setting have an extent in the direction of
longitudinal movement which is no greater than that of the
opening in the open end of the carton into which the tab is to

be inserted.

4. A carton closing machine as claimed in c¢laim 1
wherein said tucking members each comprise a short tucking
blade, said tucking blades being mounted side-by-side on an

endless chain.

S.A carton closing machine as claimed in c¢laim 1,2 or
3 whereln said tucking members each comprise a short tucking
blade ,&aid tucking blades being mounted side-by-side on an
endless ch;in and having an extent inthe direction of
longitudinal movement of which is substantially equel to that of

caid setting members.

€. A carton cloging machine as claimed in claim 2
wherein said setting members are mounted on a firast guide rail
which extends through said €first section and has a flirst extent
which i{s inclined towards said closure path to locate the
setting members in the closure path to set the tabs along the
second hinge line and a second extent parallel to said closure

path.
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7. A carton closing machine 28 claimed in claim 6

wherein said tucking members are mounted on a second guide rail

which extends through said second section an has & first extent
which is inclined towafia said closure pathto locate the'tucking
members in the closure path downstream from the setting position
to tuck the tabs after setting thereof and a second extent which
extends parallel to said closure path to retain the tabs in

their respective openings.

- 8. A carton clésing machine as claimed in claim é or 7
wherein sald first guide rail extends in a guidé piane whicﬁ iéi
inclined toward said tucking plane whereby the sstting blades
are guided away £from said second plow to said tucking plane,
after setting of their associated tab, to extend through gaid

gsecond section proximate said tucking opening to underly the

tabs during their insertion into thelr associated opening .
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