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Description

The present invention is directed to a technique for
labeling containers, and more particularly to a tech-
nique for applying decorative and/or informational labels
to containers. Still more particularly, the invention is
directed to a method for applying the label inks to the
container and for coating at least a portion of the con-
tainer including the label to protect the inks and improve
the physical characteristics and appearance of the con-
tainer.

Glass containers are currently labeled in three dif-
ferent ways. The predominant method is printed paper
labels glued to the container at the time of filling and
sealing. Such labels offer almost unlimited art potential
and are commonly used on food, and both returnable
and non-returnable beverage containers. This is the
lowest cost technique, but offers little resistance to label
damage from handling and exposure to moisture or
water, and may not survive the washing procedures
required of a returnable container, thereby requiring re-
labeling.

A second, and more recently developed, container
labeling technique is that of applying a thin styrofoam
label to cover the container from shoulder to heel, with
the decorative and/or informational material being
printed on a more dense outer skin of the styrofoam
label. This is widely used on lighter-weight one-way bot-
tles common in the beverage industry. It offers some
impact resistance and a large surface area for printing
product information and instructions, as well as com-
pany logos. It is, however, more costly than the paper
label, has little durability, becomes easily soiled, and will
not survive the alkali washing of a returnable beverage
container, or the pasteurization required by some bever-
age containers. Also, because the printing surface is rel-
atively rough, high definition printing is not possible.

A third container labeling technique is that of print-
ing ceramic ink directly on the container surface using a
screen printing technology. While the label appearance
is generally good, the technique is typically limited to
two or three colors due to cost considerations. A recent
development is the preprinting of a ceramic ink decal
which is then transferred to the glass container surface.
This permits high definition printing and offers greater
opportunities for color and art variety. Fired ceramic inks
are extremely durable and will survive the alkali washing
processes required of a returnable container.

However, both the direct printing ceramic ink and
ceramic ink decal techniques require subsequent high
temperature firing to fuse the ink to the glass substrate.
In addition, while the preprinted ceramic ink label
reduces the technical problems somewhat, both tech-
niques require extreme attention to detail, a high level of
maintenance and are run off-line at slow speed, with
high labor costs. Due to the high cost, ceramic inks are
the least commonly used labeling technique.

US-4292103 discloses a method of transfer printing
according to the preamble of claim 1. An adsorptive
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porous layer of activated alumina or silica or a mixture
thereof is formed on the surface of an object to be
colored or printed. A transfer material comprising a car-
rier sheet and a design layer formed thereon and con-
taining colorants forming a colored pattern is applied to
the absorptive porous layer. The carrier sheet is
stripped away so that the design layer is left adhered to
the adsorptive porous layer. Heat is then applied to
cause the colorants in the design layer to migrate into
the porous layer for exact reproduction of the colored
pattern thereon.

It is common practice in the glass container indus-
try to treat the outer surface of the containers with mate-
rials to counteract the effects of high glass-to-glass
friction experienced on freshly manufactured glass
products. Glass containers are conveyed with a groat
deal of glass-to-glass contact and at times considerable
line pressure. Without treatment there is considerable
visible scratching which may result in breakage. It is
common to surface treat at two locations in the opera-
tion. Immediately after forming and before lehring, the
containers pass through a vapor which leaves a tin
oxide film bonded to the surface. After lehring the con-
tainers are sprayed with a dilute water solution of a
material which after evaporation of the water leaves a
film to provide surface lubricity. Of the two treatments
the tin oxide film is most costly. both for materials and
system maintenance. The lubricity of the second film,
though needed to prevent surface damage, may cause
problems in subsequent labeling of the container.

There is an ongoing program in the container indus-
try to reduce the weight of the container by reducing
wall thickness, but still maintain acceptable product
strength for both the internal pressures of carbonated
beverages and the impact strength to survive handling
damage in the filling operations, in the market place and
by the consumer. The benefits of reduced weight are
economic: lower glass melting fuel and material costs,
higher container manufacturing speeds (lower cost) and
reduced product shipping costs.

It is an aim of the present invention, with certain
variations, to overcome the above-described disadvan-
tages of prior art labeling techniques and to offer solu-
tions to the above-described container industry
problems.

It is a further aim of this invention to provide an effi-
cient labeling-equipment system for applying the
improved label in line with the container manufacturing
process, e.g., at line speeds of 400 containers a minute
and above.

The present invention provides a method of apply-
ing a label to a container, comprising: providing a con-
tainer to a labelling station; supplying to said labelling
station a label laminate comprising a backing layer, a
patterned layer on said backing layer, said patterned
layer consisting of ink formed in a pattern, and a heat-
activated adhesive layer overlaying substantially only
said patterned layer; pressing said laminate against the
surface of said container with said adhesive layer in
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contact with said container; separating said backing
layer from said patterned layer to thereby leave said pat-
terned layer over a portion of said container and
exposed to the atmosphere; coating at least said por-
tion of said container with a protective coating material;
and curing said coating material; characterized in that
said protective coating material is compatible with said
ink, and said coating step is performed with said pat-
terned layer remaining adhered to said container by
said adhesive.

These and other aims are achieved according to
the present invention by applying a label comprising a
removable backing layer reverse printed with, e.g., a
vinyl, or acrylic ink which is cured and overprinted with
adhesive, to the container with its adhesive surface in
contact with the container. The backing layer is sepa-
rated from the label, e.g., by the application of heat,
while concurrently the ink bonds to the container. The
labeled container is then applied with a suitable ccating,
which is then cured. The printing process provides the
desired high definition printing capability, and the coat-
ing provides the required degree of impact resistance
and durability.

It is a further aim of the invention to eliminate the
cost of tin oxide coating. Because the coating provides
impact resistance and durability, it is no longer neces-
sary to provide the tin oxide film prior to container
lehring. Instead, a token amount of lubricating film is
applied after annealing. This is preferably a film compat-
ible with the adhesion materials on the label inks and
with the coating, although it could alternatively be a film
readily removed by oxidizing flame treatment prior to
labeling. This lubricating film is sufficient to enable dam-
age-free conveying from the lehr, through the inspection
stations and into the labeling machine staging area.

Yet another aim of this invention is to foster contin-
ued further reduction in container weight. It has been
demonstrated that a container entirely coated with a
nominal 15.24 microns (0.6 mil) of the coating will sur-
vive a 30-40% increase in fracture impact over an
uncoated container.

Itis also well known that considerable glass surface
damage occurs throughout the container handling cycle
including bulk and case packing at the container manu-
facturer. At the container filling operations the handling
surface damage is severe also. Because the coating
provides a much greater degree of surface protection,
container failure from surface damage would be greatly
reduced. The applied layer of coating is complete over
the entire container surface including the label, without
voids or discontinuities. Further reductions in wall thick-
ness without compromising container strength are
therefore possible. These reductions have value in
increasing container manufacturing speeds, reducing
fuel usage and material costs as well as reducing trans-
portation costs.

The invention will be more clearly understood from
the following description in conjunction with the accom-
panying drawings, wherein:
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Fig. 1 illustrates all of the materials and their order
of layering in a label for application to a container in
accordance with the method of the present inven-
tion;

Figure 2 is a schematic diagram of a system for
applying the label of Figure 1:

Figure 3 is a diagram of a novel web indexing
mechanism which may be used in the system of
Figure 2;

Figure 4 is a diagram for explaining a suitable
mechanism for applying the overcoat layer in the
system of Fig. 2; and

Figures 5A-5C illustrate various alternative label
configurations.

The preferred embodiment of the application sys-
tem according to the present invention will be described
first with reference to Fig. 1, which shows the glass con-
tainer 1 and the label and substrate before application
of the label to the container. The label fabrication begins
with a backing layer 10 of a suitable material, e.g., a
polypropylene film, which may be provided with an
acrylic coating 12 to provide a high gloss surface. The
backing layer 10, either with or without the acrylic coat-
ing 12, is preferably then coated on the side to be ink
printed with a release material 14 activatable by heat.
The desired label is then printed on this coated backing
layer 10 with a suitable ink, preferably vinyl or acrylic ink
20. After application of the ink to the backing material
10, the ink 20 is then cured, e.g., by heat or by electron
beam or U-V energy. After curing of the ink, a transpar-
ent bonding layer 30 is applied, preferably by printing
only over the ink pattern, and this is then covered with
an adhesive layer 40 printed over the bonding layer 30.
All of those operations are accomplished in one pass
through a multiple station gravure printer. The film-ink-
adhesive laminate is then rolled up and forwarded to the
container labeling system.

The application of the label to a container will now
be described with reference to Fig. 2. For convenience,
the description herein will be in the context of glass bot-
tles, although it should be recognized that the labelling
technique is applicable to all types of containers.

The bottles will be conveyed from the forming
machine through an annealing lehr. The application of
tin oxide before lehring is not necessary, nor would it
serve any useful purpose with the new system. The bot-
tles will then typically have been sprayed with a lubri-
cant, and according to this invention it must be a
lubricant which is compatible with the printed adhesives
and coating, or which can be sufficiently removed to
permit the subsequent labelling. A suitable lubricant
would be ammonium stearate applied in a one-half per-
cent (1/2%) water solution.

The bottles will then normally be subjected to a
number of inspection criteria which are well known in
the industry.

In any event, the bottles are received along a con-
veyor 100 from an inspection area. A typical system
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may provide bottles at a rate of 400 per minute, and it
would be preferable according to this invention to divide
this into two streams of 200 per minute each. For con-
venience, only one container stream is shown, it being
understood that the remaining one or more container
streams would be processed in the same manner. In
each stream, as shown in Fig. 2, the bottles are passed
one-at-a-time by a star wheel control device 102 to a
loading station 104. The bottles are then moved down-
wardly in Fig. 2 onto an indexing table 106 by means of
a suitable placement device. The indexing table 106 will
include container holders, e.g., suction holders or the
like, which are arranged in groups of three, with each
group of three being arranged rectilinearly. There may
be supports at the neck of each container to absorb
pressure during the container transfer.

After loading three bottles onto the indexing table
106, the indexing table is then rotated counterclockwise
in Fig. 2 from the loading station to a container orienting
station generally designated at reference character 108.
If desired or necessary for the particular type of con-
tainer and label being used, the container may here be
rotated to a particular orientation, although this will be
unnecessary in many container labeling systems. The
rotating of the container would preferably be performed
by rotation of individual container holder suction cups
on the indexing table 106 until the correct position is
detected, e.g., by, suitable photo-electric means, at
which point the holders would be locked in their correct
positions. (If locked, they will have to be unlocked prior
to the label application step, as the label application
step requires rotation of the bottles as will be described
in more detail below.)

If it is desirable to burn off residual lubricant, this
can be done at station 108, in addition to proper orient-
ing of the bottles, preferably by and oxidizing flame but
alternatively by other means such as corona treatment.

After processing at station 108, the indexing table
106 is further rotated to bring the bottles to the label
transfer station. At this point, the web 112, formed in the
manner described with reference to Fig. 1, is juxtaposed
with the three bottles with a respective label being adja-
cent each container. The vinyl or acrylic ink labels are
then transferred to the bottles, in a manner which will be
described in more detail below, and the indexing table is
then rotated to a coating station 114 where a suitable
protective coating is applied. A suitable coating material
would be UV-curable or heat-curable acrylic, one exam-
ple of which is a UV-curable acrylic identified as
R796280, which is composed of film formers, resins,
reactive diluents and additives and butyl acetate sol-
vents, manufactured by PPG Industries, Inc. and availa-
ble from Brandt Manufacturing Systems, Inc. However,
any clear acrylic coating, as well as a number of other
overcoat materials, could be used without departing
from the scope of the invention.

The indexing table 106 is then further rotated to
bring the labeled and coated bottles to an unloading
station where each container is off-loaded onto a con-
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tainer conveyor. There are a number of ways in which
the bottles could be removed. All bottles could be
removed from the indexing table 106 to a single con-
veyor 120, taking care to ensure that the acrylic coat-
ings are not disturbed. It may, be necessary, with
suitable care taken, to use an air knife. It may, however,
be necessary to move the bottles by clamping them at
their neck and carrying them onto the conveyor 120 in a
known manner.

It is also to be remembered that the bottles are held
in groups of three on the indexing table 106. In the inter-
est of speed, it would be possible to arrange three sep-
arate conveyors 120 each for receiving one of the three
bottles in each group from the indexing table 106.

Once on the conveyor 120, the acrylic coating on
the bottles is cured in a suitable manner, e.g., by heat or
U-V energy. For speed in the case of U-V curing, it
would be desirable to position U-V lamps on either side
of each container. If desirable, it would also be possible
to rotate each container by 90° during the curing proc-
ess to provide full coverage of the container by the
opposing lamps. After the curing process, the conveyor
120 carries the bottles to a further container inspection
area (if desired) and thence to a packing or filling sta-
tion.

The handling of the label during application of that
label to the container in the system of Fig. 2 will now be
discussed in more detail. As will be recalled from the
discussion earlier herein, the label has been fabricated
in the form of a film-ink-adhesive laminate which has
been rolled up. The web will preferably have a leader
and a tail area for continuous feed through the applica-
tion equipment when the leader and tail pieces of suc-
cessive laminates are connected.

The laminate is held on a supply reel 116. The
adhesive has been permitted to cure to a point at which
it is no longer tacky, thus permitting the label to be rolled
up and subsequently unrolled. Prior to application of the
label to the container, the adhesive may have to be acti-
vated, and this may be done by applying heat to the web
112 at some points-prior to the warm platen 130, e.g., at
the location designated by reference character 132. The
heat could be applied by way of infra-red lamp array and
would have to be sufficient to permit the adhesive to
melt, e.g., on the order of 82.22°C (180°F). A preferred
adhesive would be that disclosed in patent document
WO-A-90/05353. At bottle rates of on the order of 200
per minute, the heating of the bottles prior to the label-
ling station is sufficient that the adhesive is activated
immediately upon contact with the bottle, and no pre-
heating of the adhesive is necessary. At higher rates,
e.g., 500 per minute, it may be that additional preheat-
ing of the adhesive will be needed.

Alternatively, the adhesive used may be of a type
which does not require activation. In this case, it would
merely be necessary to coat the substrate 10, on the
surface thereof opposite the surface carrying the ink,
with a suitable coating material to prevent adherence of
the adhesive to the layer 10 when the label is rolled up
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onto the supply reel 116. Such coatings are well known
in the art and need not be described in detail herein.

A still further option would be to omit the adhesive
entirely in the process of fabrication of the label, and to
apply the adhesive for the first time to the web 112 at the
location 132, or to apply it to the container itself just
prior to the labelling station.

Regardless of what type of adhesive is used and
how it is activated, if at all, the labeling web will be
passed across a warm platen 130 prior to the label
transfer station. The purpose of this warm platen is to
ensure that the temperature of the label laminate, and
especially the release agent 14, is such as to permit
easy separation of the backing layer 10 from the ink
label. This typically requires a release temperature of
approximately 93.33°C (200°F) with a few degrees tol-
erance on either side. A heated roll 134 is then used to
press the label onto each container, and the backing
layer 10 is then removed by a take-up reel 150.

The manner of handling the labeling web will be fur-
ther described with reference to Fig. 3. As will be
recalled, the indexing table 106 holds the bottles in
groups of three, and it is desirable to handle the labeling
web in such a manner as to permit application of labels
to three bottles substantially simultaneously. It will also
be recalled that, for a rate of approximately 200 bottles
per minute for each indexing table, and with the bottles
being handled in groups of three, the table is indexed a
little less than once per second. Accounting for table
travel time, this allows approximately 1/2 second for
each label transfer. The present inventors have devised
a novel and effective mechanism whereby, during this
1/2 second interval, the labelling web 112 in Fig. 2 is
advanced past the bottles by an amount corresponding
to two successive labels to make ready for labeling the
next three bottles.

The label supply reel 116 and/or first capstan 142
are provided with brake mechanisms. Beginning with
three unlabeled bottles at the label transfer station, it will
first be noted that the bottles are preferably held in posi-
tion such that their centers are separated from one
another by a distance at equal to the linear distance
between leading edges of successive labels. The label
web is then advanced to a position such that the begin-
ning of each of three different labels will be in contact
with the circumference of a respective container. The
web is then pulled past the bottles, with the bottles
being rotated by the adhesion with the web. The pre-
ferred embodiment illustrated in Fig. 2 includes a sepa-
rate heated roll 134 for each of the three containers in a
group. In addition, the rolls may preferably be imple-
mented in the form of inflated bladders to permit accom-
modation of minor surface irregularities.

During movement of the web past the bottles
between label applications, the web and bottles must be
out of contact with one another, while they must obvi-
ously be in contact during the application of the label.
This will require either that the web be moved toward
and away from the indexing table or that the bottles be
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movable radially with respect to the indexing table. The
latter would be preferred.

With reference to Fig. 3, the slow movement of the
web past the bottles is accomplished, with the brakes
on the supply reel 116 and capstan 142 in Fig. 2 disen-
gaged, by moving the roller 144 in the rightward direc-
tion in Fig. 3 while a brake associated with capstan 146
or take-up reel 150 is engaged. The roller 144 is permit-
ted to rotate freely during this rightward movement. As
will be easily understood, movement of the web 112
through a distance L will be accomplished by moving
the roller 144 through a distance L/2. Thus, the roller
144 is moved by a distance L equal to one-half the
length of a label so that the labels may be completely
applied, and then the roller 144 must continue its move-
ment by an amount sufficient to move the used web
beyond the labelling station until the leading edge of the
next unused label is at the proper position for applica-
tion to the container closest to the roller 144. After this
movement of the roller 144 has been completed, the
brake on the supply reel 116 or capstan 142 is applied
while that on capstan 146 or take-up reel 150 is
released. The roller 144 is quickly moved back to its left-
ward position in Fig. 3 while the take-up reel 150 takes
up the slack.

The movement of the roller 144 to move out the
used label web and the subsequent movement of the
roller 144 back to the left in Fig. 3 may preferably be per-
formed during rotation of the indexing table.

Fig. 4 provides a brief diagram for explaining one
technique for applying the protective coating at station
114 in Fig. 2. A drum 160 having apertures in its periph-
ery would provide the acrylic (e.g., urethane) coating
solution to a sponge belt 162. A backing roller 164, or
leading and trailing rollers if desired, would then press
the sponge belt 162 against the periphery of the
labelled container 166. The thickness of the applied
coating could be controlled by controlling the rate at
which the coating material is supplied by the drum 160
depending on bottle shape and area to be coated addi-
tional belt arrangements may be necessary and the
flexible belt 162 will conform to the curve in the shoulder
of the container. In addition, it would be possible to con-
fine the application of coating solution to a specific
region in the width direction of the belt 162, either by
designing the length of the drum of by controlling the
opening and closing of certain apertures at different
axial positions of the drum. This would allow the appli-
cation of a protective coating to certain portions of the
container, or would indeed permit the thickness of the
coating to vary over the length of the container, e.g., a
25.4 micron (1 mil) thickness over most of the container
and only a 12.7 micron (0.5 mil) thickness over the label.

Depending on bottle shape and area to be coated,
additional belt arrangements may be necessary.

While it is expected that the adhesion between the
belt 162 and bottle 166 will be sufficient to rotate the
bottle during the coating process, it may nevertheless
be desirable to actively rotate the bottle, e.g., by means
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of its holder on the indexing table.

A benefit of the coating material is that it adds to the
strength of the container, and may therefore permit fab-
rication of thinner bottles while still meeting industry
standards for strength and durability. The durability
could be further enhanced by adding microspheres to
the coating material, such as those available from Pot-
ter's Industries.

An additional benefit of the coating layer is that it
will tend to fill in any scratches or other similar surface
defects in the container, thereby substantially improving
the appearance of the container.

It may be that prior to the processing shown in Fig.
2 the bottles will already have been provided with a pro-
tective coating, either clear or colored, as described in
patent documents WO-A-90/05031 and WO-A-
90/05667.

In view of the earlier application of the protective layer
which would enhance the strength of the container, the
clear protective layer applied at the station 114 could be
thinner, since its only purpose would be label protection.

If not already provided with a colored overcoat prior
to labelling, it may be desirable to add color to the coat-
ing applied at station 114 in Fig. 2. This would allow for
some further coloring of the labels but would also permit
the simulation of different color bottles. This would allow
a container manufacturer to provide a range of colored
containers on demand, while avoiding the costly down
time associated with changing over from one color to
another in the melting unit and the cost of raw materials
and batching equipment over the basic cost of clear
glass.

A further significant advantage would be that, in
recycling of the bottles, it would no longer be necessary
to segregate the bottles by color. The glass would all be
clear flint glass and the coating would be burned off
prior to or at the time of melting down of the returned
bottles.

A further improvement would be the inclusion in the
protective overcoat layer of a light blocking agent to
hinder or prevent changes in the taste or appearance of
the container contents, e.g., beer. The light blocking
agent would block a suitable wavelength of light, e.g., U-
V light at approximately 400 nanometers, and would be
substantially clear so that it would not have a significant
effect on the color of the clear coating, and would be
entirely compatible with a colored coating. It would be
necessary, of course, that the U-V blocking agent added
to the coating material not interfere with whatever curing
process was used for the coating, even if that curing
process were U-V curing.

While the above description has indicated the use
of vinyl or acrylic ink for printing the labels, it may be that
other inks would suffice as long as they do not bleed into
the overcoat material.

While the preferred embodiment of the invention
has been described above, there are many alternatives
which may be employed, some of which will be
described hereunder.
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A first option (Fig. 5A) is a single-film label which
may be gravure printed on a polypropylene or suitable
paper web 200 for subsequent heat release. If desired,
as was the case in the preferred embodiment described
above, a protective coating may be applied to the con-
tainer after labelling, and this coating may be cured, by
U-V, E-B or other energy, if desired. In Fig. 5A, this is
illustrated as layer 202 which would be applied to the
web 200 first, so that it will be on the exterior of the
package after label application. A suitable material for
the film material 202 is acrylic, and the label ink 204 is
vinyl or acrylic. An adhesive 206 (e.g., comprising both
of the layers 30 and 40 in Fig. 1) is applied in stripes to
provide escape passages for air and moisture. The
adhesive could be either (1) applied to the film at the
time of printing of the single film on the web, cured and
reactivated prior to application of the film to the con-
tainer, or (2) applied to the printed web immediately
before application of the film to the container. (It could,
of course, alternatively be applied to the container.)

A second option (Fig. 5B) would be a two-layer
label wherein the first layer would comprise the compo-
nents 200 and 204, and optionally the protective
antiabrade layer 202, as in the first option of Fig. 5A.
The second layer would be a cushion layer 208 of
organic material. The cushion layer could be applied (1)
to the web-film laminate at the time of printing or imme-
diately prior to application of the first film to the con-
tainer, or (2) to the container itself immediately prior to
application of the film to the container. The cushion
layer would preferably be organic, and would be
designed to release CO, micro-bubbles when ener-
gized with heat, U-V or E-B energy, either at the time of
laminating or immediately prior to application to the con-
tainer. Alternatively, the cushion layer may contain glass
or plastic microspheres.

A third option (Fig. 5C) would be the same as the
second option but the cushion layer would be a clear
layer 210 applied during a single pass or multi-pass dur-
ing the label printing. It would then be cured during the
printing operation with U-V, E-B or other energy.

A sixth option (not shown) would be to apply a clear
cushion coating after application of the label of Fig. 5A.

In each of Figs. 5A-5C, there could also be a
release agent on the surface of the polypropylene web
200 on the side of the bottle, i.e., between the web 200
and the remainder of the laminate, to facilitate removal
of the web 200 while the label is still hot. It may in some
cases be preferable not to use a release agent, in which
case the web may be peeled off after cooling of the
label.

A further feature of the invention is that the web,
e.g., 10 in Fig. 1, may be reused after separation from
the label. The used web may be taken from the take-up
reel and re-laminated with whatever layer configuration
is being used for labelling. This would represent a con-
siderable cost savings. It would be necessary to modify
present label printing machines to run several webs
side-by-side, as opposed to the present practice of
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simultaneously printing plural labels on a web which is
multiple labels wide and then slitting the wide web into
single label-wide webs, but this may be justified by the
cost savings.

It can be seen that a great number of significant
advantages result from the invention as described
above. The present invention provides a low-cost label-
ling system which can be easily modified to meet vari-
ous product requirements, This method allows the label
to be applied in-line with the container manufacture. The
systems will operate at speeds in excess of 400 con-
tainers per minute, and can handle containers of vary-
ing size and shape with simple modular changeover.
They are also advantageous in that they are designed
for use between the container inspection stations and
final pack.

The web markings allow for accurate registry of the
labels during printing and application, and the re-use of
the web may result in significant cost savings. Also, the
printing of the labels on a continuous web wound on
reels facilitates transportation and machine loading, and
the ability to connect the webs end- to-end will permit
continuous labelling without interruption.

Indeed, the labelling system of this invention can be
operated on demand, with nominal heat up time of the
U-V or E-B cure system.

In addition to the various process advantages
described above, the end product is also improved. The
label is of high visual quality and is also durable, and the
coated container has a high degree of impact resist-
ance. This is especially true if microbubbles, micro-
spheres, etc., are used to such an extent as to form an
energy-absorbing network for dissipating impacts, but it
is also to be noted that a high degree of impact resist-
ance is obtained even when the outer layer is clear and
the underlying label highly visible.

The label with overcoat will be able to withstand the
water wash and pasteurization processes associated
with non-returnable containers, and with chemical mod-
ifications to the overcoat, returnable containers will be
able to survive the alkali wash required prior to refilling.
Nor will the label or overcoat be adversely affected by
water, alcohol or organic materials used in the filling
operations.

The labels on adjacent containers will not abrade
each other during the filling and packaging operations
associated with transport, store display and consumer
purchasing, and the labels will also be chemically and
physically stable.

The coating materials can be cured in-line by U-V,
E-B in a few seconds in a very energy efficient manner.

The overcoating of a labelled glass container pro-
vides increased impact and abrasion resistance, while
maintaining high gloss and visual enhancement of the
label and coated portion. The overcoating of a labelled
glass container in accordance with the present inven-
tion also provides for surface improvement both struc-
turally and in appearance by filling surface flaws or
microfissures with the overcoat material so as to make
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the flaws invisible. Such flaws may be from the glass
mold itself.

Finally, the present invention provides a method of
reverse printing a film, paper or other printing web of
multiple inking, eliminating a costly label process at the
container filling plant and at the same time giving the
glass container industry a value added product. In addi-
tion, the use of a coupling agent to promote adhesion of
the overcoat material to the container surface may be
necessary to meet certain container processing and
use requirements, specifically, but not limited to the typ-
ical beer industry pasteurization process. A suitable
coupling agent is "A-1120" available from Union-Car-
bide Corporation.

The application of the coating may be accom-
plished by belt or roller coating described elsewhere, or
by spraying the material. In the event the materials are
sprayed it is necessary to prevent any material from
contacting the finish of the container. This is the area
including the opening, top seal surface, thread or clo-
sure cover area and protuberance immediately below.
This can be accomplished, for example, by using a con-
tainer gripper device designed to completely cover the
area described above, e.g., designed with a split hous-
ing which when closed will dovetail to form a barrier to
the spray material.

The gripper devices may be attached to a conveyor
network whose design allows for variable spacing of the
glass containers to optimize the coating, drying, and U-
V curing of the various materials. The design may also
provide for rotating the gripper and container at the
spraying and U-V curing positions to insure uniform
coating and processing.

Another feature of the invention is the use of elec-
tro-statics to compliment the protective gripper and
operate in conjunction with it and described elsewhere.

It will be appreciated that further modifications
could be made to the embodiment disclosed above
while still obtaining many of these advantages and with-
out departing from the scope of the invention as defined
in the appended claims. For example, the heat release
material 14 in Fig. 1 may be dispensed with and instead
the ink printed directly on the acrylic layer 12, as is the
case with the illustrations of Figs. 5A-5C. When the
label has cooled, the adhesion between the container
and ink will be greater than that between the ink and
acrylic layer 12, and the substrate and acrylic layer can
simply be peeled off. If the heat release layer 14 of Fig.
1 is to be used, or added to the labels of Figs. 5A-5C, it
should be a material which either will not transfer to the
container with the ink, or will be compatible with any
subsequent overcoat if it does transfer, e.g., an acrylic
material. It should also be a material which can be
printed.

A preferred embodiment of the present invention
also provides a system for applying labels in an efficient
manner so that it can be performed on-line. The effi-
ciency is in part due to a novel label web indexing
machine including a movable shuttle roller and alternat-
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ing braking mechanisms at the supply and take-up
ends. This is especially advantageous when simultane-
ously applying labels to a plurality of containers. The
collection of the used web on a take-up reel permits re-
use of the web for further cost savings. It is also possible
to modify existing commercial container labeling sys-
tems to accomplish the label application, in which case
the heat necessary for ink release and adhesive activa-
tion can be provided by heating the container to a tem-
perature of 93.33°C (200°F) prior to entering the
labeling machine.

Claims

1.

A method of applying a label to a container (1),
comprising: providing a container (1) to a labelling
station; supplying to said labelling station a label
laminate (112) comprising a backing layer, a pat-
terned layer (20) on said backing layer, said pat-
terned layer (20) consisting of ink formed in a
pattern, and a heat-activated adhesive layer over-
laying substantially only said patterned layer (20);
pressing said laminate (112) against the surface of
said container (1) with said adhesive layer in con-
tact with said container (1); separating said backing
layer from said patterned layer (20) to thereby leave
said patterned layer (20) over a portion of said con-
tainer (1) and exposed to the atmosphere; coating
at least said portion of said container (1) with a pro-
tective coating material; and curing said coating
material; characterized in that said protective coat-
ing material is compatible with said ink, and said
coating step is performed with said patterned layer
(20) remaining adhered to said container by said
adhesive.

A method according to claim 1, further comprising
the step of preheating said container (1) prior to
said step of pressing said laminate (112) against
the surface of said container (1).

A method according to claim 1, wherein said ink is
an vinyl ink.

A method according to claim 1, wherein said ink is
an acrylic ink.

A method according to claim 4, wherein said coat-
ing material is acrylic.

A method according to claim 1, wherein said ink is
a cured ink.

A method according to claim 1, wherein said con-
tainer is made of a glass.

A method according to claim 1, wherein said pro-
tective coating has a thickness of no greater than
15.24 microns.
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9.

10.

11.

12

13.

14.

A method according to claim 1, wherein said pro-
tective coating has a thickness of no greater than
12.7 microns over the label.

A method according to claim 1, wherein said pro-
tective coating material fills in surface flaws in said
container (1) to render said surface flaws less visi-
ble.

A method according to claim 1, wherein n contain-
ers (1) are provided to said labelling station at one
time, where n is an integer greater than 1, and
wherein said supplying and pressing steps com-
prise contacting said laminate (112) with each of
said containers (1) at one time and advancing said
laminate (112) past all n of said containers (1)
simultaneously while pressing said laminate (112)
against each of said containers (1).

A method according to claim 1, wherein said sup-
plying step comprises supplying said laminate
(112) from a supply means having a first brake
which, when engaged, prevents supply of laminate
(112) to said labelling station, and after separating
said backing layer from said patterned layer (20),
taking up said backing layer by means of a take up
means having a second brake which, when
engaged, prevents take up of said backing layer,
said method including the steps of engaging one of
said first and second brakes during said supplying
step while the other of said first and second brakes
is disengaged, and engaging said other of said first
and second brakes during said taking up step while
said one of said first and second brakes is disen-
gaged.

A method according to claim 12, wherein said one
brake comprises said second brake.

A method according to claim 12, wherein said sup-
plying and taking up steps are performed by a feed-
ing means comprising a first roller (144)
downstream of said labelling station in the direction
of movement of said laminate (112), said first roller
(144) supporting said backing layer, and means for
moving said first roller (144) in directions toward
and away from said labelling station, said engaging
and disengaging steps comprising engaging said
second brake while moving said first roller (144) in
a direction away from said labelling station to
advance said laminate (112) past said container
(1), and then engaging said first brake while moving
said first roller in a direction toward said labelling
station and taking up said backing layer with said
take up means.

Patentanspriiche

1.

Verfahren zum Anbringen eines Etiketts an einem
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Behalter (1), aufweisend: Versehen einer Etikettier-
einrichtung mit einem Behélter (1); Zufiihren eines
Etikettenlaminats (112) zu der Etikettiereinrichtung,
das eine Tragerschicht, eine gemusterte Schicht
(20) auf der Tragerschicht, wobei die gemusterte
Schicht (20) aus Farbe besteht, die zu einem
Muster geformt ist, und eine warmeaktivierte Kle-
beschicht, die im wesentlichen nur die gemusterte
Schicht (20) Uberdeckt, aufweist; Pressen des
Laminats (112) gegen die Oberflache des Behal-
ters (1), wobei die Klebeschicht in Kontakt mit dem
Behalter (1) ist; Trennen der Tragerschicht von der
gemusterten Schicht (20), um damit die gemusterte
Schicht (20) auf einem Teil des Behalters (1) und
der Atmosphdre ausgesetzt zu hinterlassen;
Beschichten wenigstens des besagten Teils des
Behélters (1) mit einem schitzenden Beschich-
tungsmaterial; und Ausharten des Beschichtungs-
materials; dadurch gekennzeichnet, daB das
schitzende Beschichtungsmaterial kompatibel mit
der Farbe ist und daB der Beschichtungsschritt
durchgefiihrt wird, wobei die gemusterte Schicht
(20) durch den Kleber auf dem Behalter festgeklebt
bleibt.

Verfahren nach Anspruch 1, das weiterhin den
Schritt zum Vorwérmen des Behdlters (1), vor dem
Schritt zum Pressen des Laminats (112) gegen die
Oberflache des Behalters (1), aufweist.

Verfahren nach Anspruch 1, bei dem die Farbe eine
Vinylfarbe ist.

Verfahren nach Anspruch 1, bei dem die Farbe eine
Acrylfarbe ist.

Verfahren nach Anspruch 4, bei dem das Beschich-
tungsmaterial aus Acryl ist.

Verfahren nach Anspruch 1, bei dem die Farbe eine
ausgehartete Farbe ist.

Verfahren nach Anspruch 1, bei dem der Behalter
aus Glas besteht.

Verfahren nach Anspruch 1, bei dem die schit-
zende Beschichtung eine Dicke von nicht mehr als
15.24 Mikron aufweist.

Verfahren nach Anspruch 1, bei dem die schit-
zende Beschichtung eine Dicke von nicht mehr als
12.7 Mikron Uber dem Etikett aufweist.

Verfahren nach Anspruch 1, bei dem das schit-
zende Beschichtungsmaterial Oberflachenfehler in
dem GefaB (1) ausfillt, so daB sich die Oberfla-
chenfehler als weniger sichtbar erweisen.

Verfahren nach Anspruch 1, bei dem die Etikettier-
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einrichtung auf einmal mit n Behaltern (1) versehen
wird, wobei n eine ganze Zahl gréBer als 1 ist und
bei dem die Zufihr- und PreBschritte das in Berth-
rung Bringen des Laminats (112) mit jedem der
Behalter (1) auf einmal und das Vorbeifiihren des
Laminats (112) an allen n der Behalter (1) gleich-
zeitig, wahrend das Laminat (112) gegen jeden der
Behalter (1) gepreBt wird, aufweisen.

Verfahren nach Anspruch 1, bei dem der Zufiihr-
schritt das Zufiihren des Laminats (112) von einer
Zufahreinrichtung aufweist, die eine erste Bremse
besitzt, welche, wenn sie eingelegt ist, die Zufuh-
rung von Laminat (112) zu der Etikettiereinrichtung
verhindert und bei dem, nach dem Trennen der Tr&-
gerschicht von der gemusterten Schicht (20), die
Tragerschicht durch MaBnahmen einer Aufnahme-
einrichtung aufgenommen wird, die eine zweite
Bremse besitzt, welche, wenn sie eingelegt ist, die
Aufnahme der Tragerschicht verhindert, wobei das
Verfahren die Schritte zum Einlegen einer der
ersten und zweiten Bremsen wahrend des Zufiihr-
schrittes, wahrend die andere der ersten und zwei-
ten Bremsen geldst ist, und das Einlegen der
anderen der ersten und zweiten Bremsen wéhrend
des Aufnahmeschrittes, wahrend die eine der
ersten und zweiten Bremsen gelést ist, enthalt.

Verfahren nach Anspruch 12, bei dem die eine
Sperre die zweite Sperre enthélt.

Verfahren nach Anspruch 12, bei dem die Zufthr-
und Aufnahmeschritte durch eine Zufiihreinrichtung
durchgefiihrt werden, die eine erste Rolle (144)
abwarts von der Etikettiereinrichtung in der Bewe-
gungsrichtung des Laminats (112), wobei die erste
Rolle (144) die Tragerschicht unterstitzt, und Vor-
richtungen zur Bewegung der ersten Rolle (144), in
Richtungen zu der Etikettiereinrichtung und davon
weg, aufweist, wobei die Einlege- und Léseschritte
das Einlegen der zweiten Bremse beinhalten, wéh-
rend sich die erste Rolle (144) in einer Richtung
weg von besagter Etikettiereinrichtung bewegt, um
das Laminat (112) an den Behéltern (1) vorbeizu-
fuhren und wobei dann die erste Bremse eingelegt
wird, wahrend sich die erste Rolle in einer Richtung
zu der Etikettiereinrichtung bewegt und wobei die
Tragerschicht von der Aufnahmeeinrichtung aufge-
nommen wird.

Revendications

1.

Procédé pour appliquer une étiquette sur un réci-
pient (1), comprenant : I'amenée d'un récipient (1)
jusqu'a une station d'étiquetage ; la distribution
jusqu'a la station d'étiquetage d'un stratifié formant
étiquette (112) comprenant une couche support,
une couche imprimée (20) sur ladite couche sup-
port, ladite couche imprimée (20) se composant
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d'une encre formant un motif, et une couche adhé-
sive thermo-activée recouvrant sensiblement seu-
lement ladite couche imprimée (20) ; le pressage
dudit stratifié (112) contre la surface dudit récipient
(1) avec ladite couche adhésive en contact avec
ledit récipient (1) ; la séparation de ladite couche
support de ladite couche imprimée (20) pour ainsi
laisser ladite couche imprimée (20) sur une partie
dudit récipient (1) et exposée a I'atmosphére ; le
revétement d'au moins ladite partie dudit récipient
(1) avec un matériau de revétement protecteur ; et
le durcissement dudit matériau de revétement ;
caractérisé en ce que ledit matériau de revétement
protecteur est compatible avec ladite encre, et
ladite étape de revétement est réalisée avec ladite
couche imprimée (20) qui reste collée audit réci-
pient par ledit adhésif.

Procédé selon la revendication 1, comprenant en
outre I'étape de préchauffage dudit récipient (1)
avant ladite étape de pressage dudit stratifié (112)
contre la surface dudit récipient (1).

Procédé selon la revendication 1, dans lequel ladite
encre est une encre vinylique.

Procédé selon la revendication 1, dans lequel ladite
encre est une encre acrylique.

Procédé selon la revendication 4, dans lequel ledit
matériau de revétement est acrylique.

Procédé selon la revendication 1, dans lequel ladite
encre est une encre durcie.

Procédé selon la revendication 1, dans lequel ledit
récipient est fabriqué en verre.

Procédé selon la revendication 1, dans lequel ledit
revétement protecteur a une épaisseur n'excédant
pas 15,24 micrométres.

Procédé selon la revendication 1, dans lequel ledit
revétement protecteur a une épaisseur n'excédant
pas 12,7 micrométres sur 'étiquette.

Procédé selon la revendication 1, dans lequel ledit
matériau de revétement protecteur remplit les
défauts de surface dans ledit récipient (1) pour ren-
dre lesdits défauts de surface moins visibles.

Procédé selon la revendication 1, dans lequel n
récipients (1) sont amenés jusqu'a ladite station
d'étiquetage a un moment donné, ou n est un entier
supérieur a 1, et dans lequel lesdites étapes de dis-
tribution et de pressage comprennent la mise en
contact dudit stratifié (112) avec chacun des réci-
pients (1) & un moment donné et l'avancée dudit
stratifié (112) au-dela de tous lesdits n récipients
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(1) simultanément tout en pressant ledit stratifié
(112) contre chacun des récipients (1).

Procédé selon la revendication 1, dans lequel ladite
étape de distribution comprend la distribution dudit
stratifié (112) depuis des moyens de distribution
ayant un premier frein qui, lorsqu'il est en prise,
empéche la distribution du stratifié (112) jusqu'a
ladite station d'étiquetage, et aprés la séparation de
ladite couche support de ladite couche imprimée
(20), la mise en prise de ladite couche support avec
des moyens de prise ayant un second frein qui,
lorsqu'il est en prise, empéche la prise de ladite
couche support, ledit procédé comprenant les éta-
pes de mise en prise de I'un desdits premier et
second freins pendant ladite étape de distribution
tandis que l'autre desdits premier et second freins
n'est plus mis en prise, et de mise en prise dudit
autre desdits premier et second freins pendant
ladite étape de prise tandis que ledit premier des-
dits premier et second freins n'est plus mis en prise.

Procédé selon la revendication 12, dans lequel ledit
premier frein comprend ledit second frein.

Procédé selon la revendication 12, dans lequel les-
dites étapes de distribution et de prise sont réali-
sées par des moyens d'alimentation comprenant un
premier rouleau (144) en aval de ladite station d'éti-
quetage dans la direction de déplacement dudit
stratifié (112), ledit premier rouleau (144) suppor-
tant ladite couche support, et des moyens pour
déplacer ledit premier rouleau (144) dans des
directions vers et s'éloignant de ladite station d'éti-
quetage, lesdites étapes de mise en prise et de
désolidarisation comprenant la mise en prise dudit
second frein tout en déplagant ledit premier rouleau
(144) dans une direction partant de ladite station
d'étiquetage pour faire avancer ledit stratifié (112)
au-dela dudit récipient (1), et ensuite de la mise en
prise dudit premier frein tout en déplagant ledit pre-
mier rouleau dans une direction vers ladite station
d'étiquetage et la prise de ladite couche support
avec lesdits moyens de prise.
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