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Labelling machine and method, apparatus and method of severing film for use therein and container labelled thereby.

@ Alabelling machine is arranged to sever labels from con-
tinuous label stock {11), to apply each severed label (15) to a
rotary vacuum drum (16), apply adhesive to the tabel by
means of a glue wheel (17}, apply each label with adhesive on
it to a container {19) and to wrap the label (15) around the
container (19). The machine is arranged to partially sever each
label from continuous label stock by means of moving (44)
and stationary cutting blades (42) in a manner such asto leave
an easily ruptured link to the following unsevered label, such
link being ruptured by tension exerted by the vacuum drum
(16). The containers are provided with a plastic label (15). The
machine and corresponding method of operation are advan-

- tageous as applied to limp, easily deformed label stock, and to

< avoid the need to preform labels into tubes to be slipped over
the container.
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DESCRIPTION

"LABELLING MACHINE AND METHOD, APPARATUS AND
METHOD OF SEVERING FILM FOR USE THEREIN AND
CONTAINER LABELLED THEREBY"

This invention relates to a method of and
apparatus for severing a continuous length of film
material and to a labelling machine and method. A
labelling machine is known in which a roll of label
stock 1is provided; +the label stock is pulled from the
roll and 1s cut into individual labels by a cutter;
the labels are deposited on a rotating vacuum drum which,
after applicatien of glue to the leading edge and the
trailing edge (or to the entire exposed surface) of the
label, the label is épplied to a container, the containers
being supplied for such purpocse. The feed of label stock
may be continuous and operation of the cutter, the vacuum
drum and the container feed are continuous. Representative
patents of this type of labelling machine are U.S. Patents
Nos. 4,108,709; 4,108,710 and 4,108,711,

The labelling machine of the present invention
is preferably a continuously operating machine but it may
be applicable to other modes of operation, for example a
machine which carries out labelling intermittently but
is supplied by a continuous length of label stock from
a roll,

A type of label that is becoming increasingly
common, particularly for what are known as PET
(polyethylene terephthalate) containers, is a very thin,
very pliable and limp material made of polypropylene.

Such label material is advantageous because, among
other things, it is resistant to moisture. Also, it

accommodates itself to deformation of the container
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during handling. However unless such label materlal

is laminated to paper it is o0 1imp to be fed
continuously and at hlgh speed (e. g., 150 to 200 labels

per minute or more) from a cutter to a vacuum label drum.,

" The material bends, folds or is otherwise distorted

resulting in inaccurate label:applioétion; Further,

such plastic material is prone to acquire an,electrostatic

charge which causes it to adhere to and to_follow a

cutting blade. Therefore, it has been the practice to-

~laminate such plastio materialito:a specially treated

paper which is available at present from only a single

source, and even so it sufferS—fromithe problem of

~electrostatic charge. -An alternative expedient is to

preform the limp label stock into tubes which are
slipped over the confainers. ) ' B I

The expedlent of preformlng labels into tubes
is expensive, the rate of labelllng is unde51rably )
slow, and it is not p0551ble toradhere ‘the  preformed
labels to the containers; TherefOre a'label, once
having been applied as a preformed tUbe 'will slip on
the container and mlsallgnment will occur. - _Furthermore,
if there are 1rregular1t1es in the surfaoe ofrthe,
container difficulties”arise;ih'applying the preformed
tubes to the oontainers,VVAlso,—it:isrnot possible to
apply partial,labels;'i.e.,'lsbels which[dolnot wrap
entirely around the container, by this'method,r'

It is an object of the present invention to
provide a labelling machine and a_labelling method
which will effectively andrst—hlgh speedxseverrlabels
from continuous label stock of limp plastic label
material and which will accurately and dependably

‘supply the labels to a rotatlng vacuum drum and thereby

to a container. o 7 : ,
According to a first aspect of'the,invention,'
there is provided'apparatus'for severing a continuous
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length of film material into segments comprising a
cutting instrumentality acting to sever such segments
from the leading end of such length of film as it is
supplied to the cutting instrumentality and tensioning
means acting to pull the leading end of each severed
segment from the cutting instrumentality, characterised
in that said cutting instrumentality is arranged to act
to partially sever each segment and to leave a connecting
link to the next, unsevered segment, in use such link
being ruptured and the partially severed segment being
completely separated by tension exerted by such
tensioning means.

This aspect of the invention also provides
a labelling machine including a label feed acting to
pull continuous label stock from a roll therecf and to
feed such label stock forwardly to a label cutting
station, a label cutter at such station including a
movable cutter member acting to sever the label stock
into segments of the required length, and a rotary label
applicator acting to grip the leading end of each label
after it passes through the cutting station and to apply
the label to an article, characterised in that a cutting
blade is provided which is carried by said movable
cutting member, and is formed with a slit, the blade
being arranged to sever a label and the slit being
arranged to interrupt the resulting cut and to leave a
small link between the partially severed label and the
next label, said label applicator being arranged to pull
and apply tension to the leading end of the partially
severed label and to rupture the link.

According to a second aspect of the invention,
there is provided a method of severing a continuous
length of film material into segments which is
characterised in that it comprises providing a cutting

instrumentality which functions to partially sever
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segments from the leading end of the film material as
it is fed to the cutting instrumentality and to leave
a small, easily ruptured linkibetween each partially
severed segment, andﬁthérnéxf"unsevered segment, and
thereafter exerting a puil on the leading end of the
film material, sufficient to rupture such link.

~ This aspect of the ihvention also provides
a method of processing limp, easilyrdefOrmedrlabelé
which comprises providing*arcontihudué length of such
label stock and proViding also a Cuttingrinstrumentality
and a label transport and feeding'such continuoUs'length
of label to the cutting instrumentality characterised
by partially severing a -label while leaving a sméll;
easily ruptured link beﬁweeﬁreaéh,partially éevered
label and the next label, then supplying7the leading
end of each partially severed label to the'label,transport
and operating the latter at a speed sﬁch that it exerts
a pull and tension on the link sufficient to rupture it.

The second aspect of the invention furfher.
provides a method of applying limp, easily deformed
labels to containers which comprises providing a label
feed for supplying label material from a toll thereof,
and providing also a cuttihg instrumehtélity for
receiving label material as supplied by the label feed
characterised by partially se¥Vering the label from the
leading end of the label material while leaving a small,
easily ruptured link between each partially,sévered
label and the next label, supplying each partially
severed label to a vacuum'drum;r rotatiné the vacuum
drum at a peripheral speed sufficiéntly greater than the
forward speed of the label méterial to rupture the 1link,
and then applying éachrcompletely severed label to a
container. | IR o ' |
Theiinventionralso provides a container

provided with a label using thé labelling method or
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labelling machine according to the present invention.

Certain embodiments of the invention are
illustrated by way of example in the accompanying
drawings, in which:

Figure 1 is a top plan view of a labelling
machine employing the features of the present invention:

Figure 2 is a similar but fragmentary view and
on a larger scale than that of Figure 1;

Figure 3 is a view taken along the line 3-3
of Figure 2, such being a side elevation;

Figure 4 is a section taken along the line
4-4 of Figure 2; .

Figure 5 is a staggered section taken along
the line 5-5 of Figure 2:

Figure 6 shows two successive labels attached
by a link in accordance with the present invention;

Figure 7 is a wview in side elevation of a
container to which a label has been applied in
accordance with the present invention:

Figure 8 is a section taken along the line
8-8 of Figure 7 showing a limp plastic label directly
adhered to the wall of a container;

Figure 9 is a view similar to that of Figure
8 showing the limp plastic label adhered to a plastic
backing material in accordance with the invention which,
in turn, is adhered to the container.

The scales of Figures 8 and 9 are exaggerated.

Referring now to Figure 1, the machine is
generally designated by the reference numeral 10, and
the label stock by the reference numeral 11, which is
drawn from a roll of label stock (not shown) and passes
between a driving roller 12 and a driven roller 13 to
a cutting instrumentality 14. Label stock is of the
limp variety described above. Each label (indicated at

15) is supplied to a rotating vacuum drum 16, glue being



10

15

20

25

30

35

0025332

-6 -

applied to the exposed surface of the label on the drum
by a glue wheel 17. This glue or adhesive application
may be limited to the leading end and the trailing end

of the label, or it may be applied to the entire

perimeter of the label in what is called a "picture
frame" pattern, or it may be applied to the entire
surface of the label. A container guidé is shown at
18 for containers 19 which are supplied by a star wheel
20 having pockets 21. The star wheel supplies the
containers to the vacuum drum at a label applying station.
A curved container guide 25 is provided which is
concentric to the drum and is spaced therefrom a distance
such that, as the containers pass between this guide
and the drum, a moderate but'sufficiént'preséure is
applied to cause the cbntainers to spin'aboﬁt their own
axes as well as to travel concentrically to and in contact
with the label drum. Each container, in turn,rwill
contact the gluéd leading end of the label, and as the
container is caused to spin the label is wrappéd around
it. The extent of the guide 25 will be such as to
accomplish an appropriate wfap. Thus if the label is
wrapped entirely around a container, the guide 25 will
be of a length such as to accomplish this, whereas if
the label is only a partial label, that is to say, if
it is applied to'only a portion of the circumference
of the container, the guide 25 may be shorter.

It will be'apparentrto those skilled in the
art that appropriate means is provided to operate a
glue wheel and other instrumentalities which are not
an essential part of the particular features of the
present invention, and thatrsuch mayrbe'varied'in
accordance with known skill of the art. The containers
may be glass, metal, plastic, paperboard, etc., and
they may be round or of other shape. Other types of

container feed, e.g., a screw-type feed may be used.
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The container feed may be continuous or intermittent.

Referring now to Figures 2, 3 and 4, a label
guide 27 is provided in advance of the cutting
instrumentality 14. It comprises a right angle bracket
28 bolted to the frame of the machine whose upright leg
(see Figure 4) is secured, for example by welding, to
a guide plate 29 which, in turn, is bolted to a second
guide plate 30 by bolts 31, a spacer 32 being used to
space the plates 29 and 30 apart to form a slot 33
through which the label stock is guided. A second angle
bracket 34 is also secured to the plate 29 and at its
upper end 35 it is bolted to a plate 36. The inner
(right-hand as viewed in Figure 4) end of the part 35
is recessed at 37 to receive a label support member 38
which is clamped between parts 35 and 36 by bolts 39.
The support member 38 is received in a slit 40 formed
in plate 29 and is flush with the plate 29 and therefore
contacts the label stock as it passes through the
guide 27.

The cutting instrumentality 14 comprises a
rotary cutter member 41 and a stationary cutter
member 42. The stationary cutter member may, however,
be retractable for a purpose explained hereinafter.

An example of a suitable, retractable stationary cutter
member is shown in our U.S. Patent No. 4,108,710.

A sector of the rotary cutter member 41 is
cut away at 43 and within this sector a blade 44 is
bolted by bolts 46 and a plate 47 to the face 48 of the
sector. The stationary cutter 42 is mounted on a frame
bracket 49. Adjustment of the blade 44 may be
accomplished by means of screws 55 threaded into holes
56 formed in the rotary cutter member. As will be seen
in Figure 5, the blade 44 is formed with slots 57 which
receive the screws 46. By loosening the screws 46 and

adjusting the screws 55, the cutting edge 44a of the
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blade 44 can be adjusted in relation to the stationary
member , after which the screws 46 are tightened. |
Further, as shown 1n Flgure 5, blade 44 is
formed at its mid-portion with a slot 58 in which the
support member 38 is received. As a result of this ,
configuration, the leading label is not'cempletely
severed from the next label. Instead, a link 59 remains
connecting it to the hextelabel, the purpose:eftwhich
is explained hereinafter, (seerFigure'6)., '
Label material, afterrpassing'through~cutter
14 remains supported by sﬁpport member 38 end it'passes
through a channel guide 65 whlch is supported by bracket
67 adjustably mounted by screws 68 on frame bracket 49,
An air jet device is prov1ded at 69 alongs1de the -
channel guide 65 to apply a. jet of air to the label
and hold it flat agalnst the web or mld—portlon of the

channel guide 65 until it is very close ‘to the vacuum drum.

By this means the limp plastic label stock
referred to hereinabove is giVen adequate7Support'to
prevent bending, buckling and other defdrmetion.
Therefore, the'labelrmeterial is delivered;sccurately
and in flat condition to the label drum 16. Further,
as noted above, when aflabel is partially Severedrby'
the blade 44 it remains linked to thernext label by link
59 which as yet has been unsevered. - The7peripheral 7
linear speed of the vacuum drum is sliéhtly,greater thanr
the linear speed of the label stock,asrit'isrfed to the
cutter 44. Therefore, when the vacuﬁm drum grips the
leading end of the label, a pull is exerted'which'
accomplishes two useful functions. Flrst this pull or
tension straightens out the label and prevents 7
deformation which would interfere with proper Qperatlon
of the machine and with proper labelllng. This is
accomplished before tension on the link 59 is sufficient

to rupture it. Then the link, being smeil, is ruptured
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by the tension so that it is completely separated from
the next label.

The glue wheel 17 may apply glue only to
the leading end and the trailing end of the label; or
it may apply glue to the entire periphery of the label
in a picture frame pattern; or it may apply glue to the
entire surface of the label. The glue may be applied
as a continuous f£ilm, or it may be applied in the form
of small dots separated from one another but sufficient
to adhere the label securely to the container. The glue
is preferably a hot melt glue. Appropriate glue wheels
and their mode of operation are well known in the art.
It is advantageous to apply glue to the leading end of
the label (and to the sides of the label where a picture
frame pattern is applied) in the form of spaced dots when
the container is to be recycled. This is so because
such spot glueing applies a minimum of glue to the
container itself and minimizes contamination of the
containers when they are recycled.

As will be seen in Figures 1 and 2, the
vacuum drum 15 has pads 75 to which vacuum is applied to
grip and hold labels until the vacuum is terminated.
The label is then released to a container at the label
applying station. A suction passage is shown at 76 for
this purpose, there being others as required. Operation
of such vacuum means is well known in the art. The
leading end of each pad is tapered at 77, followed by
a raised portion or land 78 and a trailing portion of
lesser radius than the land which is circular in shape,
such portion being indicated by the reference numeral 79.
The length of the pad is such in relation to the length
of the label that the label slightly overhangs the
trailing end of the pad. The purpose of the taper at
77 of the overhang is as follows: the taper serves to
draw the leading end of the label inwardly by reason of
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suction and out of contact with the'glue Wheel, whereby
the normal tendency of the label to adhere to and to
follow the glue wheel is avoided. The feSulting set
back of the glue application to the leadingrend,qf the
label is small enough that whenjpreSSurerisrapplied to
the label by the curved concentric guide 25 and the drum
16 the glue will spread to the edge of the label and a
good bond will result. The purpose of the ovérhang is
to pfevent glue from being appliea'to the surface of
the label drum between the pads; The purpose of the
land 78 is to prevent glue from being épplied to the
portion of the pad rearwardly of the land. (If it is
desired to apply glue to the entire surface of the label
there will be no such lands). |

Reverting to the,labelrguide727!,the cutter
14 and the guide 65 and the jet,device,69, these elements
cooperate to keep the limp label maferial fiat so that
it is cut properly at the cutting station and is fed in
flat configuration to the label drum. This israssisted
by the fact that each label, as it is partially sévered,
remains connected to the next label by the aforesaid '
link 59 and by the fact'that'the pefiphéfal speed of
the drum 16 is slightly greater than the rate of feed
of the label material. When the label feed is stopped;
for example because there is a gap in the supply of
containers (which may be sensed, for example, by a 7
photocell) the vacuum drum will continue rotating and
so will the rotary Cutﬁing'membef:41-, The stationary
cutter 42 will be retrécted,_forrexample by means such
as described in our U.S. PatentrNo. 4,108,710. This is
timed to occur so that the end of the label is very close
to, in fact it may be touching, the surface ofrthe drum
16 and projects outwardly from the channel guide 65.
The extent of this projection, howeﬁer,'ié not,suéh as

to allow the projecting label to bend. Cpntinued
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operation of the air jet device 69 also assists in
keeping the label from bending. Therefore, when
operation is resumed and the feed rollers 12 and 13

push the label material through the guide 27 and the
cutting station and to the channel guide 65 deformation
of the label is prevented. Before any such deformation
can occur to an extent that it is bothersome, the leading
end of the label will‘be gripped by the label drum.

An added advantage of .the support member 38
is that it inhibits the normal tendency of the label
material to follow the blade 44. Plastic material tends
to accumulate a considerable electrostatic charge which
will cause it to cling to a metal surface or other solid
surfaces. The support membexr 38 prevents this from
occurring.

Referring now to Figure 7, a container is
shown which is generally designated by the reference
numeral 85. The container may have any of various
shapes, and it may be made of a variety of materials,
as noted above. An increasingly popular material is
PET, especially for liguids such as soft drink beverages,
which are refrigerated and are exposed to moisture. The
label 86 shown applied to the container may be a full
wrap label or a partial wrap label and it may be adhered
to the container by a dot pattern of glue at the leading
end (which will, of course, be spread by pressure during
label application) and a line of glue at the trailing
end overlapping the leading end. The glue pattern may
be a picture frame pattern or it may be applied to the
entire surface of the label.

Referring to Figure 8, the material of the
container is shown at 87, a layer of adhesive at 88,
and a limp label at 89, and printing at 90. As noted
above, the adhesive layer 88 may exist only at the

leading edge of the label and the overlap at the trailing
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end of the label, or it may be applied in a picture
frame pattern, or it may be applied to the entire |
surface of the label. :

Referring now torFigure 9, ‘the material of
the container is shown:at 87 and an adhesive layer at
88 (which may be applied as described ébove). Also shown
is the limp plastic material 89. Betweénrfhe plastic
material 89 and the adhesive 1ayer 88 is a iayer of
polyethylene 91 which is laminated at 92 to the limp
label material 89. Either the,polYethylehe orithe limp
plastic material may bear printing (not'shan),' This
label material is supplied in laminated form. _ This
provides an alternative to the plastic/special paper
laminate described above. The plastic-on-plastic
laminate is advantagéous becaﬁse,it avoids the7need for
special paper, it is water résistant, and white, opaque.
polyethylene may be,sélected:so as to be printed or it
may be clear. Nevertheless, the plaétic—on—plasﬁic
laminate is limp. and requires, or,benefits,fromrthe
mechanical mode of'operation of,ﬁhe,presenf,inﬁention.

It will therefore be apparéntrthat novel 7
apparatus and method are,providéd for applYing limp,
label material to conﬁaiﬁers,;and that a novel labelled
container is also provided. Althoughrthé inVention has
been described with reference to labglling'containeré,,1 
it may be used to apply limp film material generally to
articles other than contéiners."It'will'alSQ be
apparent that other types of cutting instruﬁentalities
may be used, for examplera,rbtary die cutter such'as )
described in Dickey U.S. Patent Applicatibn,Serial No.
871,554, entitled "Rotary Die Cutting Assembly for 7
Cutting Labels", filed Januafy7é3, 1978, now U.S. Patent
No. 4188843 . inrwhichrwhen the label:feed is |

terminated, for example bécause of a void in the

container line, the anvil'roller is retracted and carries
with it the label material. ' ’
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CLATMS

1. Apparatus for severing a continuous
length of film material (1l1) into segments comprising
a cutting instrumentality (44,42) acting to sever such
segments from the leading end of such length of f£ilm as
it is supplied to the cutting instrumentality and
tensioning means (16) acting to pull the leading end
of each severed segment from the cutting instrumentality,
characterised in that said cutting instrumentality is
arranged to act to partially sever each segment and to
leave a connecting link to the next, unsevered segment,
in use such link being ruptured and the partially severed
segment (15) being completely separated by tension
exerted by such tensioning means (16).

2. The apparatus of Claim 1, characterised
in that the tensioning means is a rotary vacuum drum (16).

3. The apparatus of Claim 2, characterised
in that the cutting instrumentality 1s a rotary cutter
having a rotating blade (44), such blade being formed
with a slit in its cutting edge which results in
forming said link.

4. A labelling machine including a label
feed acting to pull continuous label stock (11l) from a
roll thereof and to feed such label stock forwardly to
a label cutting station, a label cutter (42,44) at such
station including a movable cutter member (44) acting
to sever the label stock into segments (15) of the
required length, and a rotary label applicator acting
to grip the leading end of each label after it passes
through the cutting station and to apply the label (15)
to an article, characterised in that a cutting blade is
provided which is carried by said movable cutting member,

and is formed with a slit, the blade being arranged to
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sever a label (15) and the slit being arranged to
interrupt the resulting cut and to leave a small link
between the partially severed label (15) and the next.
label, said label applicator (16) belng arranged to
pull and apply tension to the leading end of the partlally
severed label (15) and to rupture the link.

5. A machine according to Clalm 4 dharacterlsed
in that the movable cutting member is a rotary member (44)
which cuts a label during each revolutlon and said
label applicator is a rotary vacuum drum (16).

6. A machine according to Clalm 5, characterlsed
in that the slit is at a mld—portlon of the blade and
a support member is provided which is located wlthln
said slit and extends forwardly from the eutting,station
and acts to maintain the labelr(15) in flat configuration.

7. A labelling machine according to Claim 6,

characterised by a mechanical guide for the label (15)
between the cuttiﬁg station and the vacuum drum (16),
such guide acting to hold the label in a flat
configuration. - . ] 1 " ,7

8. A labelling machine according to Claim 7,
characterised by air jeﬁ means eooperating with the
mechanical guide to hold the label (15) in a flat
configuration. ' ' , 7 o

9. A labelling machine according to Claim 8,
characterised in that said mechanicalrgﬁide is in the
form of a channel and the air'jet means acts to hold
the label (15) against the bottom of the channel..

10. A method of severlng a contlnuous length

of fiim material (ll) into segments (15), ‘which is
characterised in that it comprises prov1d1ng a cutting
instrumentality (44,42) which functions to partially

sever segments from the leading end of the film material
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as it is fed to the cutting instrumentality and to

leave a small, easily ruptured link between each partially
severed segment (15), and the next unsevered segment, and
thereafter exerting a pull on the leading end of the film
material, sufficient to rupture such link.

11. A method according to Claim 10,
characterised in that the film material is limp and prone
to be deformed and said tensioning acts also to maintain
the film in a flat configuration.

12. A method according to Claim 11,
characterised in that each partially severed segment
is gripped by a rotary vacuum transport mechanism (16)
which operates at a peripheral speed greater than the
forward feed of f£ilm material to the cutting
instrumentality and by reason thereof exerts such tension
and ruptures the link.

13. A method of processing limp, easily deformed
labels which comprises providing a continuous length of
such label stock and providing also a cutting
instrumentality and a label transport and feeding such
continuous length of label to the cutting instrumentality
characterised by partially severing a label while leaving
a small, easily ruptured link between each partially
severed label and the next label, then supplying the
leading end of each partially severed label to the label
transport and operating the latter at a speed such that
it exerts a pull and tension on the link sufficient to
rupture it.

14. The method of Claim 13, characterised
in that the label transport is in the form of a rotary
vacuum drum which grips each label in turn by suction,
and which rotates at a peripheral speed greater than
the speed of feed of label material to the cutting

instrumentality, thereby exerting such pull and tension.
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15. A method of applylng llmp, ea81ly 7
deformed labels to containers which comprises prov1d1ng
a label feed forrsupply1ng label materlal,from a roll
thereof, and providing éléo:e'cUtting,inStrumentality'
for receiving label material as supplied by the label
feed characterised by partially severing the label from
the leading end of the label- materlal while leaving a
small, easily ruptured link between each partlally severed
label'and the next label, supplylng each partlally
severed label to a vacuum drum, rotatlng the vacuum
drum at a peripheral speed suff1c1ently greater thanj
the forward speed of the label mauerial'to'rupture the
link, and then applylng each completely severed label
to a container.

16. A labelled'container comprisihg a
container and a label of 1imp) easily deformed material
adhered thereto by an adhesive. | o |

17. The labelled container of Clalm 16,
characterised in that the labelrls of plastic material.

18. The labelled container of Claim 17,
characterised in that the plastie is polyprepylene.

19. The labelled container of Claim 18,
characterised in that the pelypropyleﬁe isrdirectly
adhesively adhered to the eontainer,,f

20. The labelled container of Claim 18,
characterised in that the;pdlyﬁropyleneris laminated to
a plastic backing which, 'in turn, is dlrectly and
adhesively secured to the contalner.

21. The labelled contalner of Claim 20,
characterised in that the plastic backlng is polyethylene.

7 22. A container provided with a label using
a labelling machine according to any one of claims 4 to 9
or the method of claim 15. S
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