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LABELING APPARATUS AND METHOD
EMPLOYING RADIATION CURABLE ADHESIVE

SPECIFICATION

FIELD OF THE INVENTION

This mvention relates generally to a labeling apparatus and method for applying labels
to containers, 'and more particularly to a labeling apparatus and method employing a radiation
curable adhesive for adhering a label to a contairier. The labels employable in this invention
are in the form of plastic, sheet fed/cut and stack labels, and can be formed of films that are

transparent or opaque (including metallized films). Most preferably the radiation curable

BACKGROUND ART

A number of prior art systems exist for applying labels to containers. These systems

employ either continuous roll fed labels or cuf. and stack labels. ;-

Prior art labeling apparatus and methods employing labels in continuous roll form
include label cutting and registration means for severing discrete labels from the roll and then
registering them for attachment to the containers through a vacuum transter drive system. In
these prior art systems a hot melt adhesive generally 1s employed; being applied to both the
leading and trailing edge of the back side of the labels for permitting attachment of the labels
to the containers. 44

Although the above-described system is being commercially utilized, it does include a
number of drawbacks for various applications. First, continuous roll fed labeling systems
require both label cutting and registration units, which increase the complexity of the system.
Second, hot melt adhesives are, at best, generally cloudy or milky in appearance and therefore
are not effectively utilized to apply clear or transparent labels in a uniform fashion to clear
containers. The uniform attachment of clear or transparent labels to clear containers, €.g., clear
glass or plastic beer and soda bottles, is very desirable, providing a Véfy clean finish, and also
permitting the product inside of the bottle to be clearly and easily viewed through the label. A
further deficiency in connection with the ﬁse of hot melt adhesives is that they generally are
difficult to apply as a smooth, continuous layer to the label stock.

It is known to employ continuous rolls of transparent pressure sensitive labels for

application to clear containers. However, as discussed above, the use of these continuous rolls
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require cutting and registration units that increase the complexity of the system. Moreover, the
rolls of pressure sensitive labels often include a release liner covering the adhesive surface,
thereby necessitating the removal of the release liner from the label during the continuous
process. This also introduces an undesired complexity and cost into the system.

It also is known to apply sheet fed/cut and stack labels (i.e., labels that have been cut
off line and are retained in a stack within a dispensing magazine) to containers, such as bottles,
in a continuous label application system. These latter prior art systems often employ a cold glue
adhesive, which 1s water soluble, and sometimes employ a hot melt adhesive. When a cold glue
adhesive is employed it 1s applied to a glue transfer pad by a transfer roll that commonly is
made of steel, and then the glue transfer pad 1s moved into contact with the lower label of the
stack to both apply the glue to that label and remove the label from the stack through surface
adhesion between the label and the adhesive. Thereafter, the label, with the cold glue adhesive
thereon, is moved to a transfer drum, from where it is then applied to a container, such as a
glass bottle. These cold glue adhesives generally have been utilized only in connection with
paper labels that are capable of absorbing the moisture from the water soluble adhesives. In
other words, systems employing water soluble cold glue adhesives are not well suited for use
with non-porous, plastic labels. Although hot melt adhesives also have been employed with cut
and stack labels, they are subject to the same deficiencies discussed above with respect to the
use of such adhesives on continuous label stock.

Based on the deficiencies of the existing prior art systems, a need exists for a labeling
apparatus and method that is not required to handle an excessively tacky adhesive throughout
the label handling and applying operations, and that is effective for use with plastic labels for

adhering such labels to containers. Although the desired systems of this invention are usable

- with both opaque and clear plastic labels to adhere such plastic labels to both opaque and clear

containers, the most significant need exists in providing a system for adhering clear plastic
labels to clear containers, such as clear glass bottles, e.g., beer or soda bottles, without the
presence of unsightly striations or other unsightly impertections in the adhesive distribution.
Most preferably a need exists for the aforementioned type of system that does not require the
use of label cutting and registration units of the type generally employed in labeling apparatus

and methods that handle continuous roll fed labels.
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OBJECTS OF THIS INVENTION

It is a general object of this invention to provide a method and apparatus for applying
plastic labels to containers that are reliable in operation.

It is a further object of this invention to provide a method and apparatus for applying
plastic labels devoid of any release liner to containers in a reliable manner.

It is a further object of the most preferred embodiment of this invention to provide a
method and apparatus for applying transparent plastic labels to clear containers in a reliable
manner.

It is a more -specific object of this invention to provide a method and apparatus for
applying transparent plastic labels to clear containers without unsightly striations or other
unsightly imperfections in the adhesive.

It is a further object of the most preferred embodiment of this invention to provide a
sheet fed, cut and stack, labeling method and apparatus for applying plastic labels to containers
that do not require the use of label cutting and registration devices of the type included in
labeling systems that handle labels in continuous roll form.

It is still a further object of this invention to provide a method and apparatus for
applying a plastic label to a container wherein an excessively tacky adhesive is not required to
be handled throughout the entire label forming and applying operations.

[t is yet a further object of this invention to provide a method and apparatus for applying
a plastic label to a container wherein an adhesive is rendered sufficiently tacky to effectively
adhere it to the container just prior to applying the label to the container; the result being
equivalent to utilizing a conventional pressure-sensitive label but without the attendant
drawbacks thereof, as discussed earlier.

SUMMARY OF THE INVENTION

The above and other objects of this invention are achieved in a labeling apparatus and

method wherein a radiation curable adhesive, which is not excessively tacky prior to curing (or
partial curing), is applied to the surface of a label to be attached to a bottle, and the label, with
the radiation curable adhesive thereon, is then sequentially fed through a curing operation to
render the adhesive sufficiently tacky to adhere the label to a container, and then to a station for
immediately applying the label to a surface of the container through the tacky adhesive on the
label.
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It is within the scope of this invention to cure the adhesive to a full pressure sensitive
state in the curing operation. In this condition, additional curing of the adhesive after the label
is applied to the container is not required to take place, and in fact, does not take place; the
adhesive being sufficiently tacky to assure that the label remains permanently adhered to the
container during normal handling of the container. It also is within the scope of this invention
to only partially cure the adhesive in the radiation curing step to render the adhesive sufficiently
tacky to initially adhere the label to a container. However, thereafter the adhesive will continue
to cure, or set-up, to assure that the label remains permanently adhered to the container during
normal handling of the container.

In accordance with the most preferred embodiment of this invention, the radiation
curable adhesive is curable with ultraviolet radiation, although it is within the scope of the

broadest aspects of this invention to employ other types of radiation curable adhesives, such as

adhesives curable by radio frequency radiation and electron beam radiation. The most preferred

adhesives useable in this invention should have a sufficiently low viscosity to permit them to
be applied by an adhesive applicator roll to outer surfaces of transfer pads on a rotating support
member for subsequent application from the transfer pads substantially continuously and
uniformly to the surface of a label to be adhered to a container. When the label is a cut and
stack label, the adhesive also needs to have a sufficient initial tack (hereinaiter sometimes
referred to as “minimal tack™) to permit the transfer pads, with the adhesive on the surface
thereof, to remove the lowermost label from a stack of such labels retained within a magazine

at the time that the adhesive also is being applied to that label by a transfer pad. This 1nitial,

or minimal tack cannot be so strong as to preclude peeling the label from the transfer pad at a

subsequent station at which the adhesive on the label is at least partially cured, in a manner to
be further explained hereinafter.

In the most preferred embodiments of this invention, particularly when the labels are
transparent and are adhered to clear containers, the adhesive is a UV curable adhesive that has
the ability to cold flow after application of the label to the bottle to eliminate, or at least
minimize the existence of unsightly adhesive striations between the label and container.

Most preferably, when transparent labels are being utilized in the method and apparatus
of this invention, the UV curable adhesive is applied with a coat weight of at least 6 pounds per
ream and more preferably in the weight range 7 to 8 pounds per ream, or even greater.

Preferably this adhesive is applied to the label at a sufficient thickness to enable the adhesive
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to cold flow after the label is applied to the bottle, and thereby fill in unsightly striations that
often are formed in the adhesive between the label and the bottle. An adhesive thickness in the
range of about 1 to about 1.5 mils has been determined to cold flow after application of the label
to the container, to fill in unsightly striations and other visual defects in the adhesive layer.
In accordance with the most preferred embodiment of this invention, the labels are
individual, cut and stack labels retained in a magazine, and a UV curable adhesive is applied
to a lower surface of each label in the stack through a rotating transfer pad that moves
sequentially through an adhesive application station in which a measured quantity of UV
curable adhesive is transferred to the exposed surface of the pad, and then to a transfer station
wherein the adhesive on the exposed surface of the pad engages the lowermost label in the stack
to both apply the adhesive to that label and remove the label from the stack through the surface
adhesion created between the label surface and the “minimal tack” of the uncured UV curable

adhesive. Reference throughout this application to the adhesive having “minimal tack™ or being

“minimally tacky” refers to a tacky condition that 1s sufficient to engage and remove the

lowermost label from a stack of cut and stack labels retained in a magazine, but which is not
so strong as to either preclude peeling of the label off of the transfer pad at a subsequent cure
station, or to permit the uncured adhesive to consistently, reliably and effectively adhere the
label to a container in a commercial labeling system and method. Reference in this application

to a label being “effectively adhered” to a container, or to the “effective adherence” of a label

~ to a container, or words of similar import, means that the label is required to be secured to the

container in a manner that precludes the edge regions or body thereof from unacceptably
separating from the container wall during handling and use of the container, and most
preferably, although not required within the broadest scope of this mvention, in a manner that
prevents an individual from easily peeling the label off of the container.

Therefore, 1n order to produce commercially acceptable, labeled containers in
accordance with this invention the radiation curable adhesive must be at least partially cured
prior to the label being applied to the container to assure that the adhesive is rendered
sufficiently tacky to achieve the desired effective adherence of the label on the container. In
accordance with the preferred embodiment of this invention, the UV curable adhesive may be
only partially cured at the time that the label is applied to the container and then, in a relatively
short time, become more completely cured to provide effective adherence of the label on the

container.
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In the most preferred embodiment of this invention the UV curable adhesive is
comprised of free radical and/or cationic initiators and monomers that are polymerizable by
these mechanisms; and is capable of flowing while curing on a container to fill in imperfections,
e.g., striations, in the initial distribution of the adhesive on the label.

In the most preferred embodiment of this invention, the individual labels carried on the
transfer pads are then directed to a transfer assembly, wherein the individual labels, with the
minimally tacky, UV curable adhesive applied thereto, are released from the pads and directed
by the transfer assembly through a UV cure station in which the UV curable adhesive is
rendered sufficiently tacky to permit the label to be reliably and effectively adhered to a surface
of a container, and then into a label application station for transferring each individual label,
with the sufficiently tacky adhesive thereon, to the outer surface of a container, preferably a
glass container, such as a beer or soda bottle, to thereby effectively adhere the label to the

container.
BRIEF DESCRIPTION OF THE DRAWING

Other objects and many attendant features of this invention will become readily
appreciated as the same becomes better understood by reference to the following detailed
description when considered in connection with the accompanying drawings wherein:

Fig. 1 is a schematic, plan view illustrating the method and apparatus of this invention;

Fig. 2 is an enlarged, fragmentary isometric view of a portion of the adhesive
application station wherein a UV curable adhesive is transferred to the exposed surface of a
rotating transfer pad, prior to the transfer pad being directed into a transfer station for receiving
a label thereon;

Fig. 3 is an enlarged, fragmentary isometric view 1illustrating the engagement of a
rotating transfer pad with UV curable adhesive thereon with the lower most label in a stack of
such labels; and

Fig. 4 is an enlarged, fragmentary isometric view illustrating, in schematic form, the
retention of a label on a transfer assembly that directs the label through a UV cure station and
then to the label application station.

DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION

Referring to Fig. 1, a method and apparatus for applying labels to containers In

accordance with this invention are shown generally at 10. While the preferred embodiment of

this invention employs an adhesive curable by radiation with ultraviolet light, i.e.,a UV curable
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adhesive, in accordance with the broadest aspects of this invention other radiation curable
adhesives may be employed, e.g., adhesives curable by radio frequency radiation or electron
beam radiation. For brevity of discussion, this invention will be described in connection with
the preferred embodiment employing a UV curable adhesive.

The preferred method and apparatus of this invention employs an inlet conveyor section
12, an outlet conveyor section 14 and rotating bottle-transfer members 16 and 18 for
transferring bottles 20 from the inlet conveyor section to a rotating turret 22, and for removing
bottles from the rotating turret to the exit conveyor section 14, respectively, after the bottles
have been directed through label application station 24. However, 1t is within the scope of this
invention to utilize an in-line system that does not require the use of a rotating turret to handle
the bottles, or other containers, during the label application operation.

It should be understood that the construction of the inlet conveyor section 12, outlet
conveyor section 14, rotating bottle-transfer members 16 and 18 and rotating turret 22 are all
of a conventional design employed in prior art labeling apparatus and methods. For example,
KRONES manufactures a line of rotary labeling equipment including an inlet conveyor section
12, an outlet conveyor section 14, rotating bottle-transfer members 16 and 18 and a rotating
turret 22 of the type that can be employed in the present invention. Therefore, a detailed
discussion of these features 1s not required herein.

Referring specifically to Figs. 1 and 2, in the preferred method and apparatus of this
invention employ an adhesive application station 26 that includes a gravure or anilox applicator
roll 28 of the type that generally 1s used in gravure or flexographic printing systems,
respectively. This roll must have a sufficient surface hardness to avoid the creation of
imperfections therein, and sufficient release properties to release the adhesive carried thereby
to transfer pads 32, which preferably have smooth outer surfaces, for subsequent application
from those pads to a label, as will be described in greater detail hereinafter. Preferably the
transfer pads include an outer, elastomeric member, e.g., rubber or photopolymer material.

The gravure or anilox applicator roll 28 preferably 1s employed with a doctor blade 29
of conventional design, which may be enclosed, and with adjustments to allow it to be placed
in contact the surface of the gravure or anilox roll, or to be raised a desired distance away from
it. In a preferred form of the invention the adhesive 1s circulated from an adhesive supply
chamber positioned below the vertically mounted applicator roll 28 through a suitable conduit

to the outer surface of the roll adjacent the upper axial end thereof. The adhesive flows down
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the surface of the roll 28 as ‘the roll is being rotated in the direction of arrow 31, filling the cells
therein and actually applying a coating that extends beyond the surface of the roll. Adhesive
that does not adhere to the roll is collected in a base section in which the roll is mounted and
flows through a return conduit to the adhesive supply chamber to be recirculated. This type of
system is well known for use with cold glue adhesives and therefore no further explanation is
believed to be necessary in order to enable a person skilled in the art to practice the preferred
form of this invention.

It also should be noted that other systems, such as spray or slot-die application systems,
can be employed to direct a controlled, metered layer of adhesive directly onto the surface of
the transfer pads 32. When the adhesive is directed in a controlled, metered tflow from a spray
or slot-die application system, the surface of the transfer pad 32 for receiving that flow can be
smooth, since that surface does not need to provide an independent metering function.
However, if desired the adhesive-receiving surface of the transfer pad can mclude adhesive-
receiving cells therein. Moreover, if the surface of each of the transfer pads for receiving
adhesive does include adhesive-receiving cells therein, a smooth surfaced transfer roll possibly
can be employed in place of a gravure or anilox roll, with the desired, or required, metered
transfer onto fhe transfer pads being provided by the adhesive-receiving cells therein. Although
the preferred arrangement of the applicator roll 28 is in a non-pressurized environment, 1t 1s
within the broadest scope of the invention to employ a pressurized system, 1t desired.

Within the scope of this invention the doctor blade 29 is disposed adjacent the surface

of the roll with a preferred gap of 2 - 4 mils, to effectively provide a coating of a controlled

‘thickness of the adhesive layer that, subsequent to passing the doctor blade 29, 1s applied to the

surface of transfer pads 32. The best design for the doctor blade 29 is a precision ground single
blade wiper with an adjustable pitch, although other doctoring systems can be employed within
the broadest aspects of this invention. In the preferred embodiment of the invention the doctor

blade 29 is positioned in contact with the roll surface to essentiallly meter all the adhesive oft

 the roll except for the adhesive retained within the cells in the roll surface. In a representative

embodiment of the invention the roll 28 is a ceramic engraved roll having quad cells present
in a concentration of 75 cells per inch. For some applications, it may be suitable to utilize, as
the applicator roll 28, a plain rubber roll. Therefore, in accordance with the broadest aspects

of this invention, the applicator roll need not include cells for receiving adhesive therein.
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In the preferred embodiments of this invention, the surface material or coating, the cell

size and concentration in the surface of the gravure or anilox roll 28 and the position of the

doctor blade 29 are selected to carry a sufficient quantity of adhesive to provide the desired
adhesive coat weight on the labels. When utilized to adhere clear labels to clear containers, the
coat weight on the labels preferably should be at least 6 pounds per ream and more preferably
in the range of 7 to 8 pounds per ream or even greater. However, the coat weight applied to the
labels should not be so high as to result in excessive adhesive run-off from the transfer pads 32
to which the adhesive initially is applied. The coat weight applied to clear labels should
provide a sufficient thickness to permit cold flow of the adhesive when the label 1s on the bottle
to cause the adhesive to fill in unsightly striations or other adhesive imperfections that initially
may be exist when the label is adhered to the container. In arepresentative embodiment of this
invention the thickness of the adhesive layer on the clear label, prior to applying the label to a
container, is in the range of 1 to 1.5 mils.

It should be understood that the adhesive does not need to have a thickness on the label
of 1 or more mils to provide the desired degree of tack to adhere the label to the container. This
thickness is desired to permit cold flow of the adhesive after the label 1s adhered to a container
to permit the adhesive to fill in unsightly striations in the circumferential direction, or other
unsightly adhesive imperfections, a feature that is particularly desirable when applying clear
labels to containers.

When this invention is employed to adhere opaque labels to a container, the basis weight
of the adhesive coat applied to the label can be 6.2 pounds per ream or lower, e.g., down to
about 4 pounds per ream, while still achieving excellent bond strength between the label and
container. Although the adhesive may not cold flow to fill in gaps in the adhesive layer, this
generally will not create an unacceptable appearance in opaque labels.

Still referring to Fig. 1 the gravure or anilox applicator roll 28 is driven in the direction
of arrow 31, past the doctor blade 29. Thus, the exposed outer surface of the gravure or anilox
applicator roll 28 receives a metered amount of UV curable édhesive on its surface, which is
then engaged by the outer exposed surfaces of the transfer pads 32 disposed about the
periphery of a rotating support member 34 that is rotated in the direction of arrow 36.

Referring specifically to Fig. 2, it should be noted that each of the transfer pads 32, the
surface of which preferably is made of rubber or other suitable material, e.g., a photo polymer

of the type used in a flexographic system, is mounted on the rotating support member 34
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through a support shaft 33 mounted for oscillatory motion relative to the support member, as
represented by the arrow heads 35 and 35A. This oscillatory motion is provided by a cam drive
arrangement that is well known to those skilled in the art, and 1s one that actually 1s employed
in conventional cut and stack or sheet fed labeling systems, for example manufactured by
KRONES AG in West Germany or KRONES, Inc. in Franklin WI (Krones AG and Krones, Inc.
hereinafter collectively being referred to as “KRONES”).

The transfer pads 32 preferably are formed of a smooth surfaced elastomer (natural or
synthetic) having a Shore A hardness in the range of about 50 to about 90. This elastomer has
been determined to provide good final adhesive visual properties when employed to adhere
clear labels to a bottle.

In the preferred embodiment of this invention, the transfer pads 32 are oscillated in the
counterclockwise direction of arrow 35A, as viewed in Fig. 1, as each pad is moved in contact
with the gravure roll 28 by rotation of the support member 34, to thereby cause the UV curable
adhesive on the gravure roll to be applied substantially uniformly to each transfer pad.

Referring to Figs. 1 and 3, the transfer pads 32, with the UV curable adhesive thereon,
are then directed sequentially by the rotating member 34 to a transfer station 40. The transfer
station 40 includes a magazine 42 retaining a stack of cut labels 44 theremn. This magazine 42
is mounted for linear reciprocating motion toward and away from the exposed surface of the
transfer pads, respectively, as is well known in the art. The linear reciprocating movement of
the magazine 42 is controlled by a conventional photo detection system 43 positioned to detect
the presence of a container at a specified location, preferably at the downstream end of helical
feed roll 12A, of the inlet conveyor 12, as 1s well known 1n the art. If a container 1s detected
at the specified location on the inlet conveyor 12, the magazine 42 will be moved into, or
maintained in a forward position for permitting a desired transfer pad 32 to engage and remove
the lowermost label from the stack of cut labels 44 retained in the magazine. The desired
transfer pad 32 is the one that receives a label that ultimately will be aligned with the detected
container when that container is in label applicator section 24 of the rotating turret 22, to
thereby transfer, or apply, the label to the container, as will be described in detail hereinatter.

If a container is not detected at the specified location by the photo detection system 43, then the

: magazine 42 will be retracted to preclude a predetermined transfer pad 32 from engaging and

receiving the lowermost label in the magazine 44, which label ultimately would have been

directed to an empty container position at the label applicator section 24 on the turret 22
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resulting from a container not being in the specified location being monitored by the photo
detection system.

Still referring to Figs. 1 and 3, when a transfer pad 32 is in a position aligned for
engaging the lowermost label 44 carried in the magazine 42, that pad is oscillated in the
clockwise direction of arrow 35, as viewed in Fig. 1, for engaging the lowermost label 44 in the
magazine 42 to both apply the adhesive to that label and remove that label from the stack
through surface adhesion with the minimally tacky adhesive.

The mechanical systems employing the oscillatory transfer pad 32 and the reciprocal
magazine 42 are well known in the art; being employed in commercially available cut and
stack label applying systems manufactured, for example, by Krones. These mechanical systems
do not form a part of the present invention. Therefore, for purposes of brevity, details of
construction of these systems are omitted.

Referring to Figs. 1 and 4, the transfer pads 32, with the labels thereon, are then rotated
by the support member 34 to a transfer assembly shown generally at 50. This transfer assembly
includes a plurality of cam operated gripping members 52 disposed about the periphery thereof
for engaging labels 44 carried by the transfer pads 32 and transferring the labels to the transfer
assembly 50. The transfer assembly 50 is of a conventional design, and therefore the details
of this assembly, including the cam operation of the gripping members 52 is omitted, for
purposes of brevity. Suffice it to state that the gripping members 52 engage the labels 44
carried on the transfer pads 32 in the regions of the labels aligned with cut-outs 32A 1n the
transfer pads 32, as is best illustrated in Figs. 2 and 3. During transfer of the labels to the
transfer assembly 50 the pads 32 are oscillated in the counterclockwise direction of arrow 35A,
as viewed 1n Fig. 1.

Referring again to Fig. 1, the rotary transfer assembly 50, with labels 44 thereon, is
directed through an irradiating section in the form of a UV cure section 54. The UV cure
section includes an ultraviolet light source for exposing the adhesive on the labels 44 to UV
radiation, thereby at least partially curing the adhesive to render the adhesive sufficiently tacky
to permit the label to be securely and effectively adhered to the outer surface of a container,
preferably a curved outer surface of a bottle. In an exemplary embodiment of the invention, the
UV cure section 54 provides a power output in the range of about 200 to about 1200 watts per
inch. The specific power output required depends, among other factors, upon the cure rate of

the specific UV curable adhesive employed and the speed of operation of the labeling
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equipment. The degree of cure of the adhesive is most effectively controlled by controlling the
total amount of radiation of appropriate wavelength that is delivered to the adhesive. The
factors effecting the total amount of radiation of appropriate wavelength delivered to the
adhesive are (1) residence time of the adhesive in the light, (2) wavelength match between the
adhesive and the light source, (3) distance from the light source to the adhesive, (4) intensity
of the light source and (5) use of filters, absorbers or attenuators.

In an exemplary embodiment, a 300 watt per inch output UV lamp provides sufticient
intensity to cure the desired coating thickness in the range of 1 to 1.5 microns at film throughput
speeds of up to about 150 feet per minute, as measured by Instron initial tack curves. This
equates to a labeler speed of about 300 bottles per minute. It is believed that a 600 watt per inch
output UV lamp will be effective on labeling apparatus running at labeling speeds in the range
of 500 bottles per minute. Most preferably, a type “H” bulb is employed with the most
preferred UV curable adhesive, as will be discussed in greater detail hereinafter.

It should be understood that in the preferred embodiments of this invention the UV

curable adhesive is in a minimally tacky state (defined earlier) until it passes through the UV

 cure station 54. Thus, in accordance with this invention, the apparatus and method are

employed without the need to handle an excessively tacky adhesive material throughout the
entire processing operation. Stating this another way, the UV curable adhesive 1s only rendered
sufficiently tacky to permit the label to be effectively adhered to the outer surface of a container
at a location closely adjacent the label application station 24.

The preferred UV curable adhesives usable in this invention also are of a sufficiently
low viscosity to permit the adhesive to be applied substantially uniformly over a label surface.
Preferably, the viscosity of the adhesives usable in this invention is in the range of about 500
to about 10,000 centipoise; more preferably under 5,000 centipoise; still more preferably in the
range of about 1,000 to about 4,000 centipoise and most preferably in the range of 2,000 to
3,000 centipoise. .

UV curable adhesives are comprised of the free radical or cationic initiators and
monomers which are polymerizable via these mechanisms. In accordance with the broadest
aspects of this mnvention all of the above types of UV curable adhesives can be employed. UV
curable adhesives are available form a variety of sources, e.g., H. B. Fuller, National Starch,

Henkel, and Craig Adhesives & Coatings Company of Newark, New Jersey.
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The most preferred UV curable adhesive employed in this invention, particularly when
applying clear labels to containers, is an adhesive employing a combination of both free-radical
and cationic initiators. Such an adhesive is available from Craig Adhesives & Coatings
Company under the designation Craig C 1029 HYB UV pressure sensitive adhesive. This latter
adhesive has a viscosity of approximately 2,500 centipoise. It should be noted that UV
adhesives employing free-radical initiators have a strong initial cure but provide a poor visual
appearance. On the other hand, UV adhesives employing cationic initiators provide weak initial
cure but have good visual appearance. By employing a UV curable adhesive including a blend
of these two types of initiators excellent results have been achieved.

Still referring to Fig. 1, each of the labels 44 is directed from the UV cure station 54
with the adhesive thereon being in at least a partially cured, sufficiently tacky condition to
uniformly and effectively adhere the label to a container, and the label is then immediately
rotated into a position for engaging the outer periphery of a bottle 20 carried on the turret 22
in the label application station 24. It should be noted that the spacing of the labels on the
transfer assembly 50 and the speed of rotation of the transfer assembly are timed with the speed
of rotation of the rotating turret 22 such that each label carried on the transfer assembly 50 is
sequentially directed into engagement with an adjacent bottle carried on the rotating turret.
Moreover, the photo detection system 43 prevents a label from being carried to the label
application station 24 when a bottle for receiving such label is missing from that station.

Still referring to Fig. 1, each of the labels 44 is applied essentially at its midline to the
periphery of an adjacent bottle 20, thereby providing outer wings extending in opposed
directions from the center line of the label, which is adhered to the bottle. This manner of

applying a label to a bottle is conventional and is employed in rotary labeling equipment, for

‘example manufactured by Krones. However, in accordance with the broadest aspects of this

invention, the labels can be applied to the outer surface of the bottles in other ways.

After a label 44 initially is adhered to a bottle 20 in the label application station 24, the
rotating turret 22 directs each bottle, with the label attached thereto, through a series of opposed
inner and outer brushes 56. As the bottles are directed through the series of brushes the bottles
are also oscillated back and forth about their central axis to thereby create an interaction
between the bottles, labels and brushes to effectively adhere the entire label to the periphery of
each bottle. This brush arrangement and the system for oscillating the bottles as they move past

the brushes are of a conventional design and are well known to those skilled in the art. Such
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a system is included in labeling equipment employing cold glue, for example labeling
equipment manufactured by KRONES.

Still referring to Fig. 1, after the labels 44 have been effectively adhered to the bottles
20, the bottles are carried by the rotating turret 22 in the direction of arrow 38 to the bottle-
transfer member 18, at which point the bottles are transferred to the outlet conveyor section 14
for subsequent packaging.

It should be understood that the UV curable adhesives that preferably are employed 1n
this invention are in a minimally tacky, low viscosity state until they are exposed to UV
radiation. Thus, as noted earlier herein, the apparatus and method of this invention are not
required to handle an excessively tacky adhesive throughout the majority of the process. This
provides for a cleaner running operation.

Moreover, UV curable adhesives are extremely well suited for use with clear labels
since they are applied as a clear coating that does not detract from the clarity of the film. This
permits clear films to be adhered to clear bottles to provide a highly attractive labeled product.
Moreover, the most preferred UV curable adhesive, which is a blend of both free-radical and
cationic initiators, exhibits cold flow after the label is applied to the container, to thereby fill
in unsightly striations that are formed in the circumferential direction of the label, as well as
other unsightly adhesive imperfections.

Without further elaboration, the foregoing will so fully illustrate our invention that
others may, by applying current or future knowledge, readily adapt the same for use under

various conditions of service.
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CLAIMS
1. A continuous method of applying individual, stacked, plastic labels to containers
incinding the sequential steps of:
maintaining a stack of individual, stacked, plastic labels in a dispensing
S IMagazine;
applying a radiation curable adhesive to a transfer member;
causing said transfer mermber with the adhesive thereon (o engape an exposed,
lower surface of a lowermost label in the stack to apply said radiation curable adhesive
to said lower surface and to remove the lowenmost label from the stack and releasably
10 secure sald lowermost label to said transfer member for subsequent transport of the
lowermost label through a radiation cure station:
directing the label with the radiation curable adhesive thereon through a
radiation cure station for radiating the adhesive with radiation to increase the tackiness

of the adhesive, and thercafter;

15 applying the label through the tacky adhesive component thereof to the outer
surface of a container,

2. 'The method of claim 1, wherein the radiation curable adhesive is applied
uniformly over the label prior to directing the Jabel through the cure station,
3, The method of claim 2, wherein the label is clear.
20 4, The method of claim 2, wherein the label is opaque.

5. The method of claim 2, wherein the label is metallized film.
6. The method of claim 2, wherein the label is oriented polypropylene film.
7. Themethod of ¢claim 1, wherein the radiation curable adhesive is a clear adhesive
after being irradiated and said adbesive is applied as a substantially continuous layer
25 substantially uniformly over the surface of the plastic label prior to being iradiated, and
wherein said label is effectively adhered to the contamer by adhering the label substantially

continuously and umformoly to the outer surface of the container through the substantially

continuous layer of the clear, irradiated, radiation curable adbesive.
5. The method of claim 7, wherein the plastic label is clear.
30 0. The method of claim 7, wherein the plastic label is opaque.
10.  The method of claim 7, whercin the plastic label is a metallized fibm:.
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11.  The method of claim 7, wherein the plastic label is an oriented polypropylene
film. |

12.  Themethod of claim 1, including the step of sequentially applying the radiation
curable adhesive to successive lowermost labels in the stack by successively engaging the
lbwennost surface of the successive lowermost labels in the stack with the transfer member

including the radiation curable adhesive thereon.

13.  The method of claim 12, wherein the transfer member includes a plurality of
transfer pads that are carried on a rbtaﬁng member, with each transfer pad bemg directed
sequentially past an adhesive application station at which the UV curable adhesive is applied
to an exposed surface of each pad and thereafter directing each pad into engagement with the
lower surface of the lowermaost label in the stack.

14, The method of claim 13, wherein the adhesive is applied to each of the pads
through a gravure or anilox roll driven through a metering device to apply the adhesive onto the

surface of the gravure or anilox roll for transfer to the cxposed surface of each of the transfer

pads.

15.  The method of claim }, wherein the step of applying the radiation curable

adhesive to a surface of the label is carried out by applying a UV curable adhesive to.said

surface.

16.  Themethod of claim 135, wherein the step of applying the UV curable adhesive
is carried ont by applying a UV curable adhesive that includes both free-radical initiators and
cationic initiators.

17.  The method of claim 15, wherein the UV curable adhesive is applied to the
surface of the label n a weight of at least 6 pounds per ream.

18.  The method of claim 17, wherein the plastic label is clear,

19.  The method of claim 15, wherein the UV curable adhesive is applied to the
surface of the label in a weight of greater than 6 pounds per ream.

20.  The method of claim 19, wherein the plastic label is clear.

21.  The method of claim 15, wherein the UV curable adhesive is applied to the
surface of the Jabel v a thickness of at least § mail.

22.  The method of claim 21, wherein the plastic label 1s clear,
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23.  Anapparatus for applying plastic labels to containers, said apparatus including:

a rotable applicator roll for receiving a radiation curable adhesive on the outer
surface thereof;

a rotating transfer member including a plurahity of transfer pads carried thereon,
said transfer member being located to rotate the transfer pads in close proximity to the
outer surface of the applicator roll, whereby adhesive frofn the roll 1s transferred to an
outer surface of each said pads;

a dispensing magazine for retaining a plurality of individual labels in a stack,
with the lowermosi label in the stack being located in a downstream path of travel of the
transfer pads after each of said transfer pads has engaged the outer surface of the
applicator roll to receive adhesive thereon, each of said pads, with the adhesive thereon,
being rotated into close proximity with the lower surface of the lowermost label in the
magazine for selectively and sequentially applying the adhesive to the lowermost label
in the stack and for removing said lowermost label from the stack through surface
adhesion;

an irradiation station adjacent the transfer member downstream of sad
dispensing magazine, said irradiating station including a rotatable member for receiving
the individual labels with the adhesive thercon from the transfer pads, and directing the
labels through ap irradiating section to thereby at least partially cure the adhesive and
render it sufficiently tacky to effectively adhere each of the individual labels to a
container;

a container handling device for receiving containers at an inlet; moving said
containers through a label application section, and directing the containers with the
labels applied thereon to an outlet; said irradiating station being positioned adjacent to

the coniainer handling device such that the individual labels with the at least partially

cured adhestve thereon are directed sequentially into engagement with the periphery of

discrete containers as the discrete containers are directed througb the label application

section to thereby effectively seal the labels to the containers.

24.  The apparatus of claim 23, wherein said container handling device includes a

rotatably mounted turret for rotating the containers through the Jabel application section.

25.  The apparatus of claim 23, wherein the rotatable applicator roll is a gravure roll

including cells thereon for receiving the radiation curable adhesive therein.
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26.  Theapparatus of claim 23, wherein each of the transfer pads includes a generally
smooth surface onto which the adhesive is applied by the applicator roll. |

277.  The apparatus of claim 26, wherein each of the transfer pads includes an outer
member comprising an elastomeric material providing the smooth surface for i'cceiving the
radiation curable adhesive thereon.

28.  The apparatus of claim 27, wheremn the elastomeric material is a photopolymer
material. .

29, The method of claim 2, wherein the step of applying the radiation curable
'adhesiveﬁto a surface of the label is carried out by applying a UV curable adhesive to said

- surface.

30.. The method of claim 3, wherein the step of applying the-radiation curable
adhesive to 2 surface of the label is carried out by applying a2 UV curable adhesive to said

sutface.

'31.  The method of claim 4, wherein the step of applying the radiation curable

adhesive to a surface of the label is carried out by applying a UV curable adhesive to said

surface.

32.  The method of claim 5, wherein the step of applying the radiation curable
adhesive to a surface of the label 1s carried out by applying a UV curable adhesive to said
surface. ‘

33. The method of claim 6, wherein the step of applying the radiation curable
adhesive to a surface of the label 1s carried out by applying a UV curable adhesive to said
surface.

34,  The method of claim 7, wherein the step of applying the radiation curable
adhesive to a surface of the label is carmed out by applying a UV curable adhesive to said
surface.

35.  The method of claim 8, wherein the step of applying the radiation curable
adhesive to a surface of the label is carried ont by applying a UV curable adhesive to said
surface. |

36.  The method of claim 9, wherein the step of applying the radiation curable
adhesive to a surface of the label is carried out by applying a UV curable adhesive tc; said
surface.
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37. The methed of claim 10, wherein the step of applying the
radiation gurable adhesive to a sgurface o©f the label 1s carried
out by applying a UV curable adhesive to said surface.

38. The method of claim 11, wherein the step of applying the
radiation curable adhesive to a surface of the label is carried

out by applying a UV curable adhesive to said surface.

39. The methoed of claim 12, wherein the step of applyving the
radiation cuzrable adhesive to a surface of the label iz carried
out by applying a UV curable adhegive to said surface.

40. The wethod of claim 13, wherein the satep of aprlying the
radiation curable adhesive to a surface of the label is carried
out by applying a UV curable adhesive to said surface.

41. The method of claim 14, wherein the Btep of applying the
radiation curable adhesive to a surface of the lakel is carried
out by applying a UV curable adhesive to said surface.

¢2. The apparatus of claim 23, wherein gaid radiation curable
adiiegive is a UV curahle adhezive.

¢2. The apparatus of claim 24, wherein said radiation curable
adhesive is a UV curable adhesgive.

44. The apparatus of claim 25, wherein said radiation curable
adhegive is a UV curable adhesive.

45. The apparatus of c¢laim 26, wherein the radiation curable
adhesive is a UV curable adhesive.

€6. The apparatus of claim 27, wherein gaid radiation adhesive
ig a UV curable adhegive. |

47. The apparatus of claim 28, wherein gaid radiation curable
adhegive is a UV curable adhesive. '

48. The method of claim 1, wherein the gtep o©f applying the
radiation curable adhesive to the transfer member ls carried out
with the adhesive in a minimally tacky state.
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49. The method of claim 1, wherein the step of causing said
transfer member to apply the radiation curable adhesive to the
lower surface of a lowermost label is carried out by applying the
adhesive at a sufficient thicknega Lo permit the adhesive to flow
after the label is applied to the container te £ill in visual
defects in the adhesive between the label and the container.

50. The method of claim 15, wherein the step of causing said
Cransfer member to apply the UV curable adhesive to the lower
surface of a lowermost label is carxied out by applying the
adhesive at a sufficient thickmess to permit the adhesive to flow
after the label is applied to the container to f£ill in visual
defects in the adhesive between the label and the container.

| 51. The method of ¢claim 15, wherein the UV curable adhezive has

o a vis¢osity in the range of about 500 to about 10,000
centilpoisges, |

52. The method of claim 51, wherein the UV curable adhesive has
a Viscosity under 5,000 centipoises.

23, The method of claim 52, whérein the UV curable adhesive has

a wviscosity in the range of about 1,000 to abour 4,000
centipolizes.

54. The method of claim 53, wherein the UV curable adhesive has
a vigcosity in the range of 2,000 to 3,000 centipgises.

55. The method of claim 50, wherein the UV curable adhesive hag

a vigcogity in the range of about 500 to about 10,000
centipoises. |

26. The method of claim 55, wherein the UV ¢curabhle adhesive has
a vigcosity under 5,000 centipoises.

57. The method of claim 54, wherein the UV curable adhesive has

a viscosity in the range of about 1,000 to abeut 4,000
centipoises.

28. The method of claim 57, wherein the UV curable adhesive has
a vigscogity in the range of 2,000 to 3,000 centipoises,
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