WO 97/ 34810
‘Label | ed,

one ink
pol yner i
parti cul

10 deco
Still no
a | abel

pol ymer i

PCT/ NL97/ 00140 Title:
returnabl e plastic crate. BACKGROUND OF THE | NVENTI ON The present
invention is directed to a returnable plastic crate provided with at

| east

only y89shesid © 5 @ process for applying an ink only dah&loriotsé
c surtace and to a systemfor using returnable crates. Mre in

ar the present invention is directed to a technique for |abelling
returnabl e plastic crates and nore specifically to a technique for applying
rative pronotional and/or informational |abels to plastic crates.

re particularly, the invention is directed to a techni que for

conposite which applies only the inks of the graphics to a

c substrate, a nmethod for applying the |label inks to the 15

usi ng

crate,

a method of st mgrdkheniagediedAFRtuthable prAASIc GRAkeNg encapsul ation of

the inks in conjunction with a post treatnent, and finally the ability to
renove the conposite ink |abel without altering the crate, i.e. wthout
destructive treat ment of pidecrathel b2t epgutireeerTp that it 20 can be

rel abel l ed. Plastic crates are presently | abell ed

ways. The predom nant nethod is to silk screen a non-renovabl e per manent
i mage prior to end user The present invention is directed to a returnable

10

15

20

25

30

plastic crate provided with at least one ink only label, to
a process for applying an ink only label to a polymeric
surface and to a system for using returnable crates.

More ip particular the present invention is
directed to a technique for labelling returnable plas;ic
crates and more specifically to a technique for applying
decorative promotional and/or informational labels to
plastic crates. Still more particularly, the invention is
directed to a technique for using a label composite which
applies only the inks of the graphics to a polymeric
substrate, a method for applying the label inks to the
crate, a method of strengthening of same through a post
coating encapsulation of the inks in conjunction with a post
treatment, and finally the ability to remove the composite
ink label without altering the crate, i.e. without
destructive treatment of the substrate surface, so that it
can be relabelled.

Plastic crates are presently labelled in one of
three different ways. The predominant method is to silk
screen a non-removable permanent image prior to end user
use. Such labels offer a highly dQurable finish with 2 or 3
color availability to promote enclosed product at the
consumer level. This technigue offers limited colors, lacks
the improved graphics that other labelling techniques offer,
is not flexible in its ability to have graphic changes to
meet market strategies leading to large inventories of
obsolete units, tends to show signs of wear after only four
(4) trips (typical crate life expected at 60 return trips)

in one of three different

g i e
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recently devel oped crate
potential. However, this type of label offers little
resistance to label damage from handling and exposure to
moisture and will not survive the washing procedures
required of a returnable container thereby requiring
10 relabelling.

A third, and more recently developed crate
labelling technique, is that of applying a thin pressure
sensitive label. This is a widely used method but has
limited service life, it is difficult to remove when desired

15 and is comparatively expensive.

The need for the returnable crate is a direct
result of industry preference and government legislation
with regard to returnable (refillable) containers in various
parts in the world in lieu of one way packaging. In this

20 type of recycling enviromment a whole new market has been
created for the handling of packaged beverage containers.
This is presently true of both refillable PET and glass
bottle containers. Certain countries, Europe in particular,‘
have invested large sums of money in the creation of

25 distribution systems that rely heavily on the returnable
crate concept.

Typically the only product presentation in such a
recycling (refillable) market is that which can be printed
on the exterior of the crate. Due to handling, space and

30 storage considerations the only marketing, name brand,
promotional, UPC code or other informational presentation is
that which is printed on the exterior of the crate. The
reason is that typically the crates are stacked at
commercial outlets such as grocery stores with only the side

35 and end panels showing. As such, the presentations on the
said panels of the crates are the only distinguishing
features from one product to another. ] -
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stacked at commeresfiidlliagt!| ets such as grocery stores with only the side 35

-and end panel s show ng. Ag, Syl ofhis RRGICNiA! 19N EnStdlt that the label,

' image or imprint on the crate is durable, especially during

10 transport and storage, more importantly is durable even when
subjected to humid conditions.

Accordingly it is an object of the invention to
provide a returnable plastic crate having an imprint, label
or image on at least one of its surfaces, which is durable,

15 scratch, wear, weather and moisture resistant during use,
but which is easily removable during crate washing upon
return to the factory.

It is another object of the present invention to
offer a method of labelling plastic containers such as

20 Dbeverage bottle crates.

It is a further object of this invention to label
the plastic container at the time of beverage bottle loading
so that the label is indicative of the special contents. )

It is also an object of the invention that the

25 label on the plastic container shall be impervious to all
handling contact and ambient storage conditions both outdoor
and indoor.

It is also an object of the invention that the
label, if desired, be readily and completely removed in the

30 standard crate washer used when the plastic container is
returned to the beverage piant for refilling.

It is also an object of the invention that the
properties of the label with respect to removing it can be
controlled, so that the label will not be removed or damaged

35 in standard crate washing operations, but only under
specific, more severe crate washing operations.
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SUMMARY OF THE INVENTION

_ These and other objects are achieved by the

10 returnable plastic crate according to the present invention,
which is provided on at least one surface with an ink only
label that is removable by caustic washing, said label being
adhered to said at least one surface of said crate by an
activated adhesive layer.

15 In this respect the term "ink only label®" is used
to define a label that does not have a paper or plastic
backing, but which comprises an image layer of ink, which is
directly applied to a surface. Quite often the surface
remains at least partly visible through the image layer. An

20 ink only label may conveniently be applied to a surface by
image transfer, using a reverse printed label.

The label to be used in accordance with the
present invention is essentially based on an ink image
without a backing material. The ink image is adhered to the

25 surface of the crate by an adhesive, and the surface of the
image may be protected by a protective layer.

The present invention provides a distinct
improvement over the prior art systems, which were based on
paper or plastic labels. In order to remove these labels

30 expensive high pressure equipment was necessary, especially
in case labels were required on adjacent sides of the crate.
Removal of the labels through simple soaking, as in the
present invention, is virtually impossible. Further the
residues of the labels have a tendency to clog the crate

35 washing equipment.

The system of the present invention is less
expensive and environmentally more friendly, as the residues
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may be used to define the recipient, the contents or any
other information that is suitable. The system alsc allows
the producer to reduce the stock of crates, as it is no
longexr necessary to keep stock crates of all brands or
types. The system according to the present invention makes
it possible for a producer to have only one type of crate
for each type of material, for example bottle, irrespective
of the brand of the material. This makes it possible to
reduce the stock of crates tremendously. Of course the
reduction would be even greater if the whole industry in a
country or continent would decide to use the system.

In such a case many different producers (bottlers)
of beverage containers would share common crates, and yet
maintain individual market identification wvia the present
invention. At the same time an improved, user friendly and
costs effective recycling system would be perfected. Such a
system could be utilized on a national or even a multi
national level.

aAccording to a preferred embodiment a transparent
protective coating is present on top of the ink only label.
This coating improves the resistance of the label against
environmental influences. Generally the material of the
protective coating is compatible with the material of the
ink. More preferably all materials, adhesive, ink and
protective coating are based on acrylate polymers. In orderxr
to improve the durability of the label further, it may be
advantageous that after application of the label (and the
coating) one or more treatments are given. These treatments
provide a coalescence of the materials of the various

layers, resulting in improved service life, however, without

deteriorating the wash-off behaviour.

| abel ling plastic containers such as 20 beverage bottle
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| ayer. The pr estandand exhtenwpshingle Tk sdmetahscthat after each return to
the beverage filling plant, the label is removed and a new,
optionally different, label may be applied. On the other

10 hand, the label may be made so durable that it will not be
removed or damaged during standard crate washing, but only
in case a specific, severe washing operation is used. In'
this way the label is not permanent, however it has all the
advantages of a permanent imprint, for example a silk .

15 screen, without the disadvantages thereof, such as the high
costs thereof in terms of investments and energy
requirements, inflexibility and low number of colors.

The selection of the adhesive to be used in
adhering the label image to the crate surface will at least

20 partly depend on the intended service life of the label,
one-way or multiple trip use. Of course the adhesive must
remain removable during crate washing. The adhesive must
have been activated prior to or during application of the
image to the crate. An easy and generally preferred method

25 of applying the image is through the use of heat activatable
adhesives, that have been applied to the image in the form
of a reverse printed label. Other methods include the use of
adhesives that can be activated through radiation,
chemicals, electron-beam, micro-wave, UV and the like. It is

30 also possible to use adhesives that can be activated through
photo initiation, humidity, enzymatic action, pressure or
ultra-sonic treatment.

It is preferred to use adhesives that are
activated either by heat or by pressure. The latter case

35 also encompasses adhesives, which require pressure to remain
adhered, although they may have some tackiness without
pressure.
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ncorporated therein.

The protective layer, if used, may be applied
after the image has been transferred to the crate, for
example using a conventional roller coater. In the

10 alternative the protective layer may be part of the image
material as it is transferred

The present invention also provides for a method
of applying an ink only label to a polymeric surface, more
in particular to a crate surface.

15 The method of the present invention comprises in
its broadest form:
- providing the surface, preferably moving at a uniform
rate,
- presenting a reverse printed label on a substrate,

20 separable from its substrate and preferably over printed
with an activatable adhesive, and
- transferring the label ink to the polymeric surface.

The label is applied to the polymeric surface

which has preferably been surface treated and temperature

25 stabilized. The label is applied by transferring the ink
from its film substrate utilizing a roller, a pad, a doctor
blade or an air knife. Preferably a heated roller is used
under pressure. As indicated previously, the adhesive may
either be present on the label or may be on the polymeric

30 surface. The adhesive has to be activated prior to or during
transfer. depending on the type of adhesive, the activation
method will differ. The skilled person will be aware which
type of activation will be required. In case of a pressure
sensitive adhesive, pressure will be applied during

35 transfer. If a heat activatable adhesive is used, it is
preferred to preheat the polymeric surface, optionally in
combination with a heated transfer system, such as a roller. .
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10 application device.

Depending on the requirements on the image it may
be preferred to have a protective coating on top thereof.
This coating may have been applied as part of the reverse
printed label during image transfer. In a preferred

15 embodiment the protective coating is applied after image
transfer, for example by the use of a roller coater.

In that situation, the transfer surface is coated
with a thin layer of protective coating, such as an acrylic
wax. Subsequently a post treatment, preferably one or more

20 heat treatments are given. With this treatment the label
materials coalesce and without being bound thereto, it is
assumed that the durable bond obtained thereby is affected
through inter diffusion of the adhesive and plastic surface.’

In case the image has to be more durable, for

25 example for multi-trip use, it is preferred to use either a
more durable coating, such as a urethane, and/or a
prolonged, more severe post treatment.

It is well-known that polymeric materials and
especially high density polyethylene in particular, are

30 difficult materials to bond with adhesives. This invention
describes a specific method of surface treatment to ensure
adhesive bonding that is fast and economical.

An important discovery described in the invention
is the coalescing of the label materials and surface coating

35 Dby exposing the labelled area to very high témperatures for
a few seconds to increase durability and resistance to
moisture. This process alters the label composite from a
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result in a very durable label matrix. Resistance to water
immersion can be varied from a few hours to several weeks by
varying the time of exposure and the resultant temperature.
i0 It should be noted, that the resistance to water
immersion of an untreated label according to the invention
may be sufficient as it never completely loses its bonding
with the polymeric surface. The bonding only weakens; drying
restores the bonding strength to its original value.
15 Having achieved the required label durability, it
is also necessary to remove the label after it has served
its purpose of identifying the contents of the container
prior to consumption. The empty plastic containers and
beverage bottles are returned to the beverage plant for
20 refilling. The plastic containers are washed. During this
wash the label must either be completely removed, or remain
on the surface undamaged, depending on the situation {one-
way or multi-trip).
In the former case, the heat treated adhesive used
25 to bond the ink matrix, while durable in water, breaks down
in the washing solution, preferably hot caustic, enabling
the label and adhesive to be completely removed. The label
residue is filtered out of the caustic solution. In the
latter case the label is only removed when the washing
30 conditions are changed to remove the label, for example by
using a prolonged soaking and/or a stronger caustic
solution, optionally in combination with the use of high
pressure jets (liquid or gas).
Alternative methods for removing the images
35 without a destructive treatment of the substrate (polymeric)
surface comprise chemical removal {(solvents), ultra sonic,
sub-cooling, heating, brushing, enzymatic treatment, vacuum
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DESCRIPTION OF THE DRAWINGS
10
Pigure 1 Heat Transfer Label
Figure 2 Surface Treatment and Temperature Stabilization
Figure 3 Label Application and Ink Transfer
Figure 4 Coating Application
15 Figure 5 Post Treatment
Figure 6 Specific embodiment of image transfer process
REIAILED DESCRIPTION OF THE INVENTION
20 The preferred embodiment of the label and

application according to the present invention will be
described first with references to Figure 1 which shows the
plastic container (1) and the label positioned for )
application. The label is printed on a film substrate (10)

25 which may be any thin film, but in the case described is
polypropylene of 2 mils thickness. {14) is an acrylic
coating which may or may not be employed, depending on the
type and source of the film available. (12) is a release
material which coats the film. In the case of the invention

30 it is silicone which is applied at the time of film
manufacture. (20) represents all the printed ink material.
Depending on the label graphics and opacity requirements the
ink materials may be as many as five (5) different colors in
one or more layers, some of which may overlay another.

35 (30) and (40) represent two (2) layers of adhesive to
indicate the build up of adhesive from 0.5 to 1.5 pounds per
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i rage mat eri al TR&8M t ?%e’?cﬁé‘r?sf’é’r F§8 Erﬁ%eﬁ’%%é’?ﬂraﬁ/afﬁ?el’ff‘i‘ylgﬁrﬂ g’é P%vi des for
a net hod of appligidgtynnof rheodopthiber being plaibaddieids surface, nore in

particular to a crate sujddif @pplication, all JN&HEHHtel hd€eA%CRke
i nvention conprises_in.its bro%ggs

preferably novitkgRaferrehi ¥ &t%?££5€$%§%%§5ﬁ59323§%§?§§?%J§§ﬁ35faFﬁbe|
on a subst rat e ThaOpriwped diiie matemials avdstinitle andcpydioradsin dased,
printed with apcackbdarodl tetiieeskite 288 u1draRAlAet Beable faiRindslk (O
the polyneric surface. i ] . . ]
In the case of white ink, titanium dioxide is the pigment of
choice. Pigment particle size ranges from three (3) to five
(5) um. The printed adhesive is a urethane modified acrylic
10 with an initial tack temperature of 175°%F (80°C). This
initial tack temperature is very important to the plastic
labelling process because it determines the required pldstic
surface temperature at the time of transfer. With the
particular plastic container being labelled, there is no
15 support of the inside surface, hence it is desired to
maintain the plastic below 200°F (93°C) to avoid distortion
of the surface by reaching its point of deformation during
the label transfer.
The label application method will now be described
20 in the order of progression. Figure 2 shows the technique of
surface treatment and temperature stabilization. For
adhesion of two polymeric materials to occur, many factors
must be considered such as cleanliness, pressure,
temperature, contact time, surface roughness, movement
25 during bonding and adhesive film thickness. An additional
important consideration is the critical surface tension. The
commonly accepted method of measuring the critical surface
tension is with a Dyne solution, which is well known. For
most adhesive applications the critical surface tension of
30 polyethylene is 31 Dynes per centimetre. A series of tests
were performed which demonstrated for best adhesion of the
adhesive previously described to the polyethylene surface, a
treatment level of 60 to 70 Dynes per centimetre was
necessary. Further testing of commercially available
35 equipment showed that flame treatment optimized both capital
cost, operating cost and time required to achieve the
required critical surface treatment.




The |l abel is applied to the polyneric surface which has preferably been
surface treated and tenperature 25 stabilized. The | abel is applied by
transferring the ink fromits filmsubstrate UtiliZiPP a roIIer,OI a gad, a
doct or bl ade ir knife. Preferably a heated roller is used under
pressure. As“?%glcg@ed previously, the adhesive may either PeI/BEEOO on
the label or may be on the polymeric 30 surface. The adhesive .has to be
activated prior to or during transfer. depehding on the type of adhesive,

the activation nmethod wi]l differ. The skilled person wi|l be aware which
type of activation will 55& %ﬁu? .”Ieniea?&gb?"eﬁ M iaintadansackye
adhesi ve, presguickly |it be appessakyddoi hgaSSthErpobjenhylbhﬁacbﬁﬁ&ine;
activatabl e ad ' | ) hnd S erre eat .t.he,Ro e
surf ace, optional:ﬁsﬁﬁﬁzg%%?%a%?%ﬁﬁﬂ#{ﬁga&heg?égagé2%% eﬁk§yg$e%¥3§%ch as a
roll er. WO Geferming the container, it is desirable not to hegtTthe 97/ 00140

8 In a prefser reuradmdiveant20a°hegts®agt i st cige Gsi\ﬁﬁﬂ'ﬂiﬁ wRmpéritade | nhe hoat
C D e s rabbgoLieindle " LYY [0, (B3rd L e
from it is necessary to heat the surface approximately 75°F

(24°C). Here again, many options are available for heating.

Hot air, additional flame heaters, gas fired infra-red

10 panels and electric ceramic panels were all tested and found
to be either too slow or difficult to control. It was found
that an electrically heated flat fused quartz emitter plate
with zonal band control for localized label transfer would
provide maximum free air transmission of infra-red energy

15 without the effects of ambient environmental factors. With
an emissivity of 0.9 for polyethylene a desired temperature
of between 1650°F (900°C) to 1725°F (940°C) will emit the
most efficient wavelength (2.5 to 3.2 um) of infra-red
energy for peak absorption. The unit tested was rated at

20 60 watts per square inch. The time to heat the polyethylene
surface the necessary 75°%F (24°C) was 4.5 seconds at a
distance from the emitter plate of 2.5 centimetres.

Figure 3 illustrztes the method of label
application whereby the printed ink materials are

25 transferred from the polypropylene film substrate to the
polyethylene surface utilizing the tactile characteristics
of the heat activated adhesive to overcome the bond of the
ink layer 14 to the corona treated silicone coating 12. The
factors that influence transfer are time to contact,

30 temperature during contact and film tension during contact
particularly tension on the film after ink release. Pressure
roll diameter is also a factor but not a variable. For this
application the roll diameters are 38 mm. The rollers were
made of silicone rubber over a steel core, with rubber

35 durometer ranging from S0 Shore A to 80 Shore A. It should
be noted that distortion (flattening) of the rubber roller
is less at the higher durometer, consequently the contact




5 the filmsubstrate and adheres to the plastic surface. The | abels may be
supplied on a roll, fromwhich the inmages are transferred to the substrate,
optionally in conbination with a cutting operation. It is also possible to

provi de a staggo@hagfparate |abel's, using a suitable 10 app“%ﬁ@%%ﬁﬁ@d“
to

devi ce. Depending on the requirenents on the inmage it may be
have a protective coating on top thereof: This coating may have been
applied as part of the reverse printed IabeF3dur|ng |nage transfer. In a

preferred 15 enbodlne t the tective _coating is a i ed after
transfer, for eXHfD 5§h§n %ﬁtﬁfﬁﬁgﬁFePrﬁgﬁPﬁ? £§h9¥3ﬁ£?r5|?ﬂé§|gﬁ, t he
transfer surfacémpertant(at mhehhzghdn 1ineyepeells pvheretcorcactatimg, isuch as

an acrylic vax nShlREAUENthio% ROSed HRYLB LS. BTALELADI o0 AETPES 20

heat treatnents are v Wth I's treatnent mat eri al s' coal esce
Amd Wit hout - bet ECDHER] TURSER) (PATh & FOIIEEBE $hoEM | SARAKEHS S LhohEve 2
obt ai ned t he¥ ebponsactt fteimeedft hrmildhisecbed petf Lsdeqreas dtheoddkesi ve and

pl astic surfacemé&f&ﬁ%wsrfzg?% 290! QobfelPaE e, fOf 25 example

for multi-trip use, It R to use elther nore ‘dur abl e coati ng,
such as a urethane, and/ &PLAShHrRFIRYEE, 1ﬁDPE°§e9%¢ebeﬁR yiZeg¥hdAger|t is
wel | - known t hat aptiwated bymat ecnvertiondl solenoid valve which in turn is

operated by two (2) proximity switches, one to advance the

10 roller and the other to retract. Other means, such as
mechanical linkage are obvious and will not listed here. The
pressure is distributed across the length of the cylinder
and for this particular ink, transfer ranges from 12 to
17 kilograms per centimetre of roller length. See Figure A.

15 Thus the invention results in the film being
advanced at exactly the same rate as the crate is moving
past the roller by virtue of the heat activated adhesive
adhering to the high energy crate surface. The pressure
rolier, which rotates freely, maintains the same tangential

20 speed as the linear speed of the film and crate. Thus the
ink is transferred completely and without distortion.

For purposes of fast and complete adhesion the
pressure roller is molded to a hollow core. Suspended within-
the holiow core is a resistance heater operated through a

25 controller. The heating element, rated at 500 W, will
maintain the roller surface at any predetermined
temperature. For purposes of the invention, the roller
surface temperature range between 250°F and 370°F (120°C and
190°C). See Figure B.

30 Many silicone coated polymer films may be used for
the printed substrate, High temperature films such as
polyester may be operated in continuous contact with the
heated roller. Low temperature films such as polypropylene
must be prevented from contacting the heated rolier during

35 pauses in the labelling operation. To accomplish this, film
guides are used to support the film when the roller is
retracted. The guides are mounted to maintain a clearance of ]
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especially high density polyethylene in particular, are 30 difficult
materials to bond with adhesives. This invention describes a specific

nmet hod of surface treatnment to ensure adhesive bonding that is fast and
econoni cal . ' t ant di scovery described in the invention is the

coal esci ng osﬂ?kgﬁﬁgbel materials and surface coating 35 by EMPBIYPHE t he

| abel l ed area to very high tenperatures for a few seconds to increase
durability and resistance to noisture. Thi® process alters the | abel
conposite froma WO 97/ 34810

PCT/ NL97/ 00140appxefrinatedy ddnamcertwgan Shehguhdescardsthe ldiheddedated with

i mrersion in Wahefaddl rd FheTBare NOUKS tiHe FollakessedetBidtieg of | abel
adhesi ve, | abel

I nks. and .outer at.in ri;ng_t he heating, the hesi ve
material inter%® ¥$’ﬁ% r1"evﬁyt %Lgtﬁ“gogekb]rrg%ﬁ & §&%ac§¥ Bnce "tga%'g‘Bﬁg
coal esci ng andcleaesnchs.f g&rghching Hngd ghistertédnendodhersfiimisucheas
i nvention resupdlyprépiing 44" abbrid@bali gitkbinper FeSiSt ANMGE tRWMAL Gbt

| mrer si on can be vari froma few hours to several weeks by varying the
tinme of exposu?%sﬁﬁﬁfiﬁhf f ghffant tenperature. 10 I't should be
noted, that the resistaddehas abserbeen discovered that film tension,

especially on the film exit side of the roller, is important
to complete ink transfer. Through trials, it was found a

10 continuous tension of approximately 2.5 kXilograms is useful.
This is achieved through a spring loaded dancer arm and
roller.

Conventional nip rollers and stepping motor are
used to advance the film to the next label and positioh it

15 accurately, using a printed mark to trigger an optical
scanning device.

Protection of the ink against scratching by casual
handling as well as insuring its weatherability when
subjected to outdoor storage is achieved with the

20 application of an acrylic based wax water emulsion as shown
in figure 4. This is applied by a roll applicator which is
supplied from a wet roller with a controlled amount of
coating. Control is achieved with a doctor blade. The
coating extends well past the edges of the ink pattern and

25 seals the edges from intrusive moisture.

The final processing step is to coalesce the
layers of the coating, label ink, and adhesive and also to
inter diffuse the adhesive layer with the polyethylene
substrate as shown in figure 5. This discovery was made

30 through extensive trials of many heating systems. As flame
treatment was discovered to be the best technique that would
provide the required surface energy for label adhesion, so
it was discovered that flame treatment of the label and
coating compoéite was the best technique that would develop

35 the required water immersion durability without sacrificing
mechanical properties or altering the visual characteristics
of the applied label, or distorting the polypropylene crate.




i mersion of an untreated | abel according to the invention nay be
sufficient as it never conpletely loses its bonding with the polyneric
surface. The bonding only weakens; drying restores the bonding strength to
its original Havi ng achi eved the required |abel
durability, i§ﬁ+gﬁg?§g necessary to renove the | abel after i gﬁ Y4
its purpose of identifying the contents of the container prior to
consunption. The enpty plastic containers apsl beverage bottles are returned
to the beverage plant for 20 refilling. The plastic containers are washed.
During this wash the | abeln fiigure| f hthe nresempilyt develapmi ddstonod€ndE N ON

the surface undappiecatitpeirdicthe ©RveiS & ti%aEhBGxaﬁone' way or nulti-trip).
In the fornmer case, the rﬁgt é.ttﬂegt ed adhesi ve use to bond the ink

matrix, while durable in 1 BPclRErefated that fertherymedificanions

preferably hot eaubdiks madebitonghe hembatisienandisdheséy abcvehewaor®! sty

renoved. Thes | abg{-_a;[@.ﬁiéjl*%_ ofi ﬁgrﬁyﬁ{tagg% ggg tdio 29! uglon In the
189 Hr e

| atter case the abel on Y gLemove when "t he vvas “Boh

changed to remo¥ ?1%“7 & £5pPe B’?"Gth‘a“aaﬁ)rQﬂfé-ngédlsdaﬂke ng

and/ or a strongtPrendead iclagosut i on, optionally in conbination with the use
of high pressure jets (liquid or gas). Al ternative nethods for renoving the
i mages.




35 without a destructive treatnent of e substrate (polyneric) surface
conpri se chem cal renova m‘\\m mm \ra soni ¢, sub-cooling, heating,
brushi ng, enzymatic trea oy '« WD 97/ 34810

PCT/ NL97/ 001 eat nent, “peeling and radi ation, such as
Combi nati ons 0 s']é/g‘gt'?l:i’ous met hods are of course al so possi bl e’.’%“’ﬁ@?l‘ﬂe
desirable that the processing equi pnent be arranged so that the plastic
containers are labelled in- 5 |ine duringishe norgpal—progressor-LiT ough
the beverage facility, so that the crate | abel na15H§gsﬂﬁ3-EBSt$E£N:3ntents.
DI SCRI PTI ON OF THE DRAW NGS 10 Fi gure 1CHAEMSTran$fer LRERVACED gure
Surface Treatnent and Tenperature Stabilization Figore 3 Label Application

d Ink Transfer Fi 4_Coat| Lication 15 Fi 5_ Ppst T
Flgure 6 Spocitic enbodPREREHILY RAB8CEPapErey THoSAoed Berar P et P Ou

OF THE | NVENT| st face with an ink only label that is removable from the
surface without destructive treatment of the said surface,
said label being adhered to said at least one surface by an

5 activated adhesive layer.

2. Crate according to claim 1, wherein a transparent,
protective coating has been applied over said ink layer.
3. Lrate according to claim 1 or 2, wherein the
adhesive layer has been activated by heat.

10 4. Crate according to claim 1-3, wherein the adhesive
layer loses its adhesion when treated with an aqueous
alkaline dolution.

5. Crate according to claim 1-4, wherein at least
part of the surface consists of polyethylene.
15 6. Crate according to claim 1-5, wherein the adhesive

and the ink only label, optionally together with the
protective layer, have been coalesced.

7. Crate according to claim 1-6, wherein an polymeric
ink, preférably a'viny1~ or an acrylic-based ink has been

20 used.
8. Crate according to claim 1-7, wherein a heat

activatable adhesive has been used, preferably a urethane
acrylic, with an initial tack temperature of 90°C maximum.

9. Crate according to claim 1-8, wherein the
25 protective coating is based on an acrylic wax.
10, Process for applying an ink only label to a

polymeric surface, said process comprising:
- providing the surface, preferably moving at a uniform
rate, '

30 - presenting a reverse printed label on a substrate,
separable from its substrate and preferably over printed
with an activatable adhesive, and
- transferring the label ink to the polymeric surface.
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20 The preferred enbodi nent application
‘according to the present invention w I,I,mnnm#ﬁaﬁgﬂmrst wi th references
to Figure 1 which shows the plastic contaimnen + L he | abel positioned
for applicatiwherskbe | abel is printed on a filmsubstrate (M rnd3700a4 Ch
may be any thin frEm ngghﬁwbe descri bget+s of 2 mils
thickness. (14) i§ gﬁ Egés{-lébg coatl hg which npy or s be ehpl oyed,
dependi ng on the {ype Bee otlthe fi L NAREHe LIHD BN a rel ease
materi al whichygoats th i \ €., LNV, it is
silicone whi chl‘fc"s appl i ggkgkg%hég?éﬁn%n?%ﬁ %ffl'narrana éc@guéié&}.’( © represents
al | the print eBclyfienim suripcephpFaiitpted PRAOKabe| PERIPMIING 4@ opacity

requi renments thevérde Ipriigteal sapay. be as many as five (5) different colors

in one or nore,layers, sonme of which.may_ ovetla ot her. 35 30) and (40)
represent two t2) |ayer rcc)’f:egﬁh%%??/%d%#itﬁdféﬁfé ?ﬂé PRETH S adhesi ve
from0.5 t& 1. scpoatdemds a fione 7=pment.

PCT/ NL97/ 00140141 ream pgepeBsi 88corailie thabehlifdi 6uid AGendrd frP et ¥aggd

rigidity of thae.dlge()sf]fvae' r_{esr hgg*:ngc{f*?aetl.albﬁ% and the surface is heated prior

to presenting the reverse printed label.

14. Process according to claim 10-13, wherein the

10 transferred label is coated with a transparent, protective
coating.
15. Process according to claim 10-14, wherein the -

surface, optionally together with the protective coating is
given one or more heat treatments, such as flame treatments,
15 to coalesce the applied materials.

16. Process according to claim 10-15 for the
production of a crate according to any one of the claims 1-
9. '

17. Returnable crate system, comprising providing a

20 crate according to any one of the claims 1-9, for transport
of material, such as bottles, to outlets, washing the crate
upon return to filling facilities, preferably with an
aqueous, hot caustic solution, during which washing the ink -
only label is completely removed, applying an ink only label

25 to at least one surface of the crate and filling the crate
again with material.
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Upon appl i catreeNichE 0OtRt hiBuREAXed mat erkaks patea Lanst er ed SHemithe
stlicone rel eas&oROENENCH PN RIbst rate. 5 Zﬁhemprqum dissmk materials are

vinyl or acrylic resin based, colored with tenperature and ultra viol et
stabl e pignents. In the case of white ink, titanium di oxide-i-s-the pignent
of choice. PigH&n®PPFald5) e size ranges from three (3) t ve (5) pm The"
printed adhesive is a urethane nodified acrylic 10 MﬁthJ

tenperat-ure of 175[err]F (80[err]C). This cnatmal tack t Mﬂﬂh
i nportant to the plastic |abelling process because it detern1nes t'hes =
required plastic surface tenperature at the time of transfer. Wth the
particul ar plastic container being | abel l ed, there is no 15 support of the
i nsi de surface, hencegid .ivS 58 rp%‘ilahettqd“rm Lal iAhe d@@%}d %bel%go%grr] F

(93[err]C) to avoid distortion o e sur ce by reaching its point
def or mati on duPME§ acife Widde 2} AdHsTRILY g lasin S §7htq o R Tret $RRE T e
now be descri bgahx2@nliyn e oraet of dﬁﬁgﬁﬁ%‘d“@ adtigiine 2 HRms aumac h label

t echni que of surfgéﬁlg%lgynan&man_ t%ﬁg atur éﬁ&ﬂul é%?¢é%h1¢3”t Q%%ﬁ
u

of two polynerlc rial’s to occ Wior S Hus consl der'e
as cl eanl i ness ofpitéss yag,d tsamf@r%ﬂoursalﬁcdrﬂfwdt Feimg ahgze rounesat

movenent 25 dulig ReRdiNG-aid adhasie & dd UQtUBrPl@PSéaid“rh@dﬁJ'é“é’ﬂPé

i mportant consideration_is the critical surface tension.
adhesive layer.

2. rate according to claim 1, wherein a transparent,
protective coating has been applied cver said ink layer.

10 3, Crate accerding to claim 1 or 2, wherein the adhesive
layer is a heat activatable adhesive. .
4. Crate according to claims 1-3, wherein the adhesive
layer loses its adhesicon when treated with an agueous
alkaline ssiution.

15 s, Crate according to claims 1-4, wherein at least part
of the sBurface consists of polyethylene.
6. Crate according to claime 1-5, wheresin said ink-only
label comprises coalesced adhesive layer and image layer,
optibnally together with a protective layer.

20 7. Crate according to claims 1-6§, wherein the ink is a
polymeric ink, preferably a vinyl- or an acrylic-based ink.
8. Crate according to claims 1-7, wherein the adhesive is
a heat activatable adhesive with an initial tack temperature
of 20°C maximum.

25 g, Crate according to claim 8, wherain the adhesive is a

urethane-acrylic adhesive.

10, Crate according to claims 1-9, wherein the prectective

coating is based on an acrylic wax.

11. Process for applying an ink-only label to a pelymeric
30 sgurface, =aid process comprising:

- providing the surface, preferably moving at a uniform rate,
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tommonly accepted nethod of measuring the critical $ g ' s wWith
Dyne solution, which is well known. For nost adhesmm‘mm&aﬂﬂm he
critical surface tension of 30 polyethyleng is 31 Dyres cpet e. A
series of tests were perforned which denonstrated for best adhesion of the

adhesi ve previously described to the polyethyl ene surface, a treatnent

| evel of 60 to'?@reﬁﬁ@§1ﬁ€racéﬁﬁﬁﬁﬁﬁr§3N§§eﬁééé§§§P}yIﬁﬁQQkHCQQ§#$ﬁ§ﬁ®fOf
commercial |y akai hablse 32e eqk-RraRt 1shawedddain fd@iR draildMMLOPt i &1 280
both capital cost, ogﬂgﬁgtl ng cost_aagg%tl ge Leqtélﬂr ed bt c%vachl eve__é he required
critical surfal® &r& REST: SRBegRPEFtE O -t substzate, an

PCT/ NL97/ 00140 -12 rEais fielreiagh ediev 6 nike caillyi dwdbednd arrityet gigl yreeoki quanckEycét

I S necessary tqQ.,heat th y pe.cqnt ai- hef o t.he .l ah Qgﬂ LVe.
is in contact with it.” Sggquggéggéfﬁiﬁg ?ﬁ%q%bﬁféLﬁ§$f7?gfiﬁéiS|rgﬁléf“
not to heat théusfaskr fgcacEERt2GOPTASI] &0 PELSCAT e tWf RS TR PRY BT e
| eaving the fl ageelireatnment is approximately 125F (52[err]C), it is

sty oh T3 PR ERS pRRRE AR L LS PR LS S8 facson
is a flame treatment.

16 14. Process accerding to claims 11-13, wherein the said
adhesive is heat activatable and the surface ls heated pricr
to presenting the reverae printed label.

15, Process according to claims 11-14, wherein the
transferred label is coated with a tramsparent, protéctive

15 coating.

16. Process according to claims 11-15, wherein the
surface, optionally together with the protective ceating is
given one or more heat treatments, such as flame treatments,
to coalesce the applied materials.

20 17. Process according to claime 11-16 for the producticn
of a crate according to any osne of the claims 1-10.
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(56) Title: LABELLED, xsrym’anw PLASTIC CRATE
(57) Abstract

The invention is directed to a retumable
plastic crate provided on at least one surface
with an ink only labet that is removable without
destructive treatment of the said surface, said label
being adhered to said at least one surface by an
activated adhesive layer,
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application the roll dianeters are 38 nm The rollers were made of silicone
rubber over a steel core, with rubber 35 duronmeter ranging from50 Shore A
to 80 Shore A It should be noted that distortion (flattening) of the
rubber roll erwoerhase at the higher duroneter, consequently%k%@?%gﬂ;gpt
VO 97/ 34810 PCT/ NLO7/ ¥ area
Is less and the transfer pressure is greater. This is inportant at the
hi gher |ine speeds where contact tine #g mnimzed. Thus a crate noving
18.3 neters per mnute (60 feet per mnute) past a roller of 38 nm di aneter
will have a 5 contact tine of 1 mllisecond per 1 degree of roller rotation
where there is no roller distortion. Roller pressure is provided by an air
cylinder activated by a conventional solenoid valve which in turnis
operated by two (2) proximty switches, one to advance the 10 roller and
the other to retract. O her neans, such as nechanical |inkage are obvious
and will not listed here. The pressure is distributed across the |ength of
the cylinder and for this particular ink, transfer ranges from1l2 to 17
kil ograns per centimetre of roller length. See Figure A
20
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15 Thus the invention results in the film being advanced at
"exactly the sane rate as the crate is noving past the roller by virtue of

t he heat activated adhesive adhering to the high energy crate surface. The
pressure rol i.ch rotates freely, nmaintains the sane Hqﬁgﬁg 20
speed as the |%e%§ispeed of the filmand crate. Thus the in Ebﬁao
transferred conpletely and wi thout distortion. For purposes of fast and
conpl ete adhesion the pressure roller i&7mol ded to a holl ow core. Suspended
within the hollow core is a resistance heater operated through a 25
controller. The heat i hg ain the roller
surface at any predett¥m . sral: o —AA‘-"‘ nventi on,

the roller surface tenperature range betmeen 250[err]F and 370[err]F
(120[err] C and 190[err]C). See Figure B. 30 Many silicone coated
polymer films may be used for the pri ] Hi gh tenperature filns
such as polyester may be operated in dp TTnuous coft act with the heated
roller. Low tenperature films such as gl must be prevented from

the fil mwhen the
ain a cl earance of

To acconplish this, fTRAVEL
roller is retracted The gui des are

OXIDIZING FLAME

poon

~ g ,
o >y
BURNER (2x) T & \
3 g FUZED QUARTZ
- EMITTER PLATE
GAS OR
PROPANE TOP VIEW
AR
[—TARGET ZONE
TRAVEL f
CRATE
FRONT VIEW

FIG. 2




WD 97/ 34810 ' PCT/ NL97/ 00140 14
approxi mately 13 nm between the guides and the | abelled surface. At the
same tinme the roller is retracted approximtely 13 mm behind the film By
mai nt ai ni ng t arances, stretching and distortion of i uch as
5 pol ypr opyl eﬁgsi%g&g‘\goi ded. Hi gh tenperature filns would no%&@é’ﬁ*@é’ﬁ} he
guides. It has al so been discovered that filmtension, especially on the
filmexit side of the roller, is inport3M to conplete ink transfer.
Through trials, it was found g 1Q.,CQRLI-GNQ ion of approximtely 2.5

kKilograns is useful. This is aehres 2 a=spring | oaded dancer arm
and roller. Conventional nip rollers and stepping notor are used to advance
the filmto the next |abel and position it 15 accuratgiym ijﬁa printed
mark .to trigger an optical scanngsg=eew=ge. Protectfon o t%e 'I nk agai nst
" : ts weatherability when

20 INIEaRQILBRSN

scratching by casual handling as
subj ected to outdo age is
acrylic based wax \%ﬁg&/ﬁ-ﬂu
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in figure 4. This is applied by a roll applicator which is supplied froma
wet roller with a controlled anobunt of coating. Control is achieved with a
doctor bl ade. The coating extends well past the edges of the ink pattern
and 25 seals“knﬁnﬁﬂges fromintrusive noisture. The final processing step
is to coalesce thé layers of the coating, |abel ink, and adhBSTRHE72d0 4| so
to inter diffuse the adhesive layer with the pol yethyl ene substrate as
shown in figure 5. This discovery was ned& 30 through extensive trials of
many heating systens. As flame treatnment was discovered to be the best
techni que that woul d provide t%A‘ﬂNg ﬂppgmgqq%er gy for I abel
adhesion, so it was discovere a ane of the | abel and
coating conposite was the best technique that would develop 35 the
required water inmersion durabiy - rroe—oaegy] f | ci ng nmechani cal
properties or altering the visy /q of the applied |abel, or
distorting the pol ypropyl ene ¢ 0

PCT/ NL97/ 00140 In figure 6 the
of the invention is shown. It
modi fi cations TRAVEL——»

bd best node of application
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could be made to the enbodi nent disclosed above, while still 5 obtaining
‘many of the advantages and w thout departing fromthe spirit and scope of
the invention as defined in the appended cl ai ns. 1. Ret ur nabl e

pl astic crate ov'ged on at |east one surface with an ink-

consi sting ofwgtg'”?‘l@ %t one ink-onl y layer and an acti vat abl gg}a{ﬁﬁ%@g’\e’e

| ayer, which |abel is renpvable fromthe surface w thout destructive
treatment 5 of the said surface, said B&pel being adhered to said at | east
one surface by the activation of said activatabl e adhesive |ayer. 2.

Crate according to claim1l, whepgigh @ A PRENTGRENTP! Ot ective coating has
been applied over said ink |ayer. 10 3. U ate according to claim1l or
2, wherein the adhesive layer is a heat activatabl e adhesive. 4. Crate
according to clainms 1-3, wherein the adhesive |ayer |oses its adhesi on when
treated with an aqueous al kaline solutio 15 O Crate according to
clains 1-4, wherein at |east part of the|gurface co sts of polyethyl ene.
6. . Crate according to clains 1-5, whgr®in said kK- onl y
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| abel conprises coal esced adhesive | ayer and i mage | ayer, optionally
‘together with a protective layer. 20 7. Crate according to clains
1-6, wherein the ink is a polymeric ink, preferably a vinyI or
acrylic-based % Crate accordlng to clains 1-7 eln the
adhesive is R@g é@tlvatable adhesive with an initial tacﬁsf Hﬁ@@&@hre of
90[err] C ﬁ&XIﬁUﬁ] 25 9. Crate according to claim8, wherein the
adhesive is a urethane-acrylic adhesive.gf¥O0. Crate according to clains
1-9, wherein the protective coating is based on an acrylic wax. 11. -
Process for applying an ink-only |abel to a polynmeric 30 surface, said

process conprising: - providing the surface, preferably noving at a uniform
rate, - presenting a reverse printed ink-only | abel consisting¢gf at
| east one ink-only |ay¢r fand an activatable adhesive | ayer on a substrate,
separable fromits sub tJate,' erring the ink-only |abelC%o the
polyneric surface. 5 2 gID qgcgrdlng to claimi11l, whereifg the
pol ymeric surface is agtivaged to Ppresenting the reverse printed
| abel . o
=
©
éﬁ 'g‘ﬁ € £
) ol E
_ S & %“qg’ﬁm
52 2l
o 58 HEE:
@ o <|"i3|]
o @
7 2
N ©
2 3
S z
>~ S
o o 4 °
- ® @ 3
21| ¢ |LE g £
2 OIIIOEI- livl‘
e N gc
| T
O !\
(o))
- \
g 7‘ ‘l|||||||"
s T
o &
o
=§
2 ‘E g ~ £
Tl 6 58 5¢&




13. Process according to claim 12, wherein the activation is a flane
‘treatnent. 10 14. Process according to clains 11-13, wherein the said
adhesive is heat activatable and the surface is heated prior to presenting
t he reverse pgJ abel . 15. Process according to clains_11-14
wherein the twgrygﬁgsr'k)ed label is coated with a transparent prOVREYTO0U0:5
coating. 16. Process according to clainms 11-15, wherein the surface,
optionally together with the protectiveggating is given one or nore heat
treatments, such as flame treatnents, to coal esce the applied materials. 20
17. Process according to clainms 11-16 for the production of a crate
according to any one of the clains 1-10. Fig. A
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