HEAT- | NSULATI NG PAPER CONTAI NER AND METHOD FOR PRODUCI NG THE SAWEH et
Backar.ound of the Invention This invention relates to a heat-insulating
paper container having a foaned | ayer of a thernoplastic synthetic resin
filmon the outer wall surface of the Body nenber. Mre particularly, the

invention relates to a pap 0 I.ner _having a foaned heat-insulating
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printing pr Ls. requlred print on the outer surfaces of polystyrene
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polystyrene, casting the mixture into.a mold, heating the
resin under pressure to foam it, and removing the shaped
article from the mold. The container:thus produced has
outstanding heat-insulating propertieé-but, on the other hand,
it needs reconsiderations from the viewpoint of ‘saving
petroleum resources or increasing the efficiency of
incinerating waste containers. As a further problem, a curved
printing press or a stamp printing press is required to print
on the outer surfaces of polystyrene foam heat-insulating
containers since printing can only be:effected after
individual cups have been shaped. Thus, the polystyrene foam
containers have suffered the disadvantége of low printability.
Another type of heat—insulating paper containers are such
that the outer side wall of the body @émber is entirely
surrounded by a corrugated paper jacket. The process of
manufacturing such container involvesfﬁdditiohal stéps of
forming the corrugated paper jacket agq bonding it to the
outer surface of the side wall of thejﬁody member. This type
of containers have various other defegis. First, letters,
figures or other symbols are printedféﬁfthe corrugated surface
and the resulting deformed letters q#;ﬁatterns do not have
good aesthetic appeal to consumers._.ségondly, the jacket is
bonded to the sidé:wal; of the body meﬁber in such a manner
that only the valley ridges contact'ﬁhé;side wall and the bond
between the jacket and the side wall is' so weak that the two




f or ni ng the corrugated paper jacket and bonding it to the outer surface of
the si.de wall of the body nenber. This type of containers have various
other defects. First, letters, figures or other synbols are printed on the
.corrugated surface and the resulting defoened |letters or patterns do not
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the side walvildf e3fdlyogprasaber iThinddly, acranatnexshdavimgy thee val | ey

ri dges cont a&ﬂrﬁdyat‘élddgamét argl rdde s‘%@.‘%@h@@t E@?rhégﬁdgaﬁhﬁt ﬁQﬂcéhe si de

wal | is so easi‘l'y ‘separate. Third

cont ai ners haV| ng t%'hrtgeo?lfuaa?%asﬁogcaﬁ@t are not suitable for nestl ng and,
hence, need a | aS§dlar eaoghesttypssg@f SEaItF-iaamldﬂHrng yreeof chesainassl ati ng

paper coNt AiNMeS dhavhal SHrdbniidUGUER]n R ELlk AR JNIS 6Ugni 3 91 Ven 2
different t han an out er cuap rma heat-ms@latl galr | ayer in
t he space b?t0 SPiYe tERBT AR “rl?é‘%%ﬁﬁ%ﬁ%éﬁﬁr gealavingur!ing

their respedtiizvdayepeinetiyesspaten b tiveorm th@OE\_ﬁcﬁilcﬁﬂfsS Ofrhéhtﬁotddxﬁ)@s{'@é@ q
ed outer side
very good prnlé&é‘@.'n%b&l‘ai'Qgecxlzrﬁx\gu’;tﬁ&zgu?e% &ggar agd% Ingo &

wall. On th t her are
defect is tHH™ hecﬂﬂ’éPl%?F%c‘?%r"%‘lﬁemﬁl P?"%o‘fﬁfm: l99PEsPrinhahlity
manuf act uri ng.msttheu:etam.ﬂmi Hadolal shedtﬂagdmh Fauestr gp@élmi ;)n "
(kokai) Sho f7+hi0 [ rpor.at ed -herei n erence, teaches a
heat - i nsul at@nﬁ%aéggegﬁ al netrﬁ'1 C%%gl gf‘?ﬁg ot pfcﬁ’(?d)P Y separd el

further defect is that the dual structure generally

contributes to high manufacturing cost. ®

Unexamined Published Japanese Patent Application (kokai)
Sho 57-110439, which is incorporated Herein by reference,
teaches a heat-insulating paper conta;ner consisting of a body
member and a bottom panel member, characterized in that at .
least one surface of the body member is coated or laminated
with a foamed heat-insulating layer ofia'thermoplastic
synthetic resin film whereas the other surface of the body
member is coated or laminated with a. thermoplastic synthetic
resin film, a foamed heat-insulatingflayer of said
thermoplastic synthetic resin film crﬁan aluminum foil.
According to the teaching of that patent, the water in the’
paper is vaporized upon heating, caueihg'the thermoplastic
synthetic resin £ilm on the surface to-foam. The container
under consideration has the advantage that it exhibits fairly
good heat-insulating property and that lt can be manufactured
at low cost by a simple process. f

This approach, however, has its own limitations due to
the fact that th foaming of the thermoplastlc synthetic resin

film is solely dependent on the water content of the paper.
First, the thermoplastic synthetic resin film will not foam
adequately if the quality control of’ he”paper is poor and if
its water content is low; second, hig

ater content is
advantageous for the purpose of fil ming but, on the other

hand, the mechanical strength of th tainer may




menber and a bottom panel nenber, characterized in that at |east one
surface of the body nmenmber is coated or |amnated with a foanmed |,
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panel member 5. The body member 3 has a printed area 9
provided on the outer surface by an organic solvent based ink
near the brim 7 and the bottom panel member 5. The body
member 3 also has a foamed heat-insulating layer 11 which
entirely covers its outer surface including the printed areas
9. As shown, the foamed heat-insulating layer 11 over the
printed areas 9 is thicker than the foamed heat-insulating
layer 11 over the non-printed areas,; The foamed heat-
insulating layer 11 may typically be ‘formed of a thermoplastic
synthetic resin such as polyethylene.

However, this container had sevéral disadvantages.
First, to form the heat-insulating layer, the outer surface of
the bpdy member had to be foamed throughout but then it became
undulated. With such containers, users (who are going to
drink the liquid contents) may occasionally feel "grainy" when
their lower lip touches the part of a container which is
immediately under the brim. SecondLQ; if the laminated
thermoplastic synthetic resin £ilm cé@ries a POS bar code
printed on the outer surface, the foaﬁing of the film may
deform or distort the bar code, theré@y adversely affecting
the accuracy of reading with a bar caﬁg reader. Thirdly, if a
bar code is printed on the paper su;fége'of the body member,
the foaming of the film will reduceffﬂé sharpness of the bar
code, thereby causing a reading error ifIn order to solve
these problems, the present invento;s_filed Japanese Patent
Application Hei 6-284125, in which they proposed that an.




imvented a heat-insulting paper container having a foanmed |ayer that
differed in thickness fromone portion to another (see Fig. 4, in which the
container is generally indicated at 1) and applied for patent on that

i nvention in Japanese Patent Application . Hei 5-346302, filed Decenber
22, %994, which is incorporated herein by“réference. As shown in Fig. 4,
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paper surfacenfdandie dredy nEnbehe illustrated case, this is accomplished
by coating a specified width of an anti-evaporation layer 70
in an area beneath the brim of the container. The anti-
evaporation layer 70 will insure that the water in the paper
and the solvent components of ink will not evaporate from the
paper and it is desirably formed of water-vapor impermeable,
agqueous coating materials that are capable of efficient film
formation, as exemplified by KREHALONTEX DO-818 of Kureha
Chemical Industry Co., Ltd. and CLEARCOAT LA723-Bl of Hoechst
Gosei K.K. As shown in Fig. 6, the laminated film lying above
the anti-evaporation layer 70 coated on the paper surface 17
will not foam at all and retains its initial thickness. On

’ the other haqd, the film lying in areas where no such anti-

evaporation layer is applied is foamedhby the water in the
paper to form a foamed heat insulatiﬁg,layer 1l1. The foaming
action is particularly great in the fiim lying above the
printed layer 9 since the solvents ip_the latter will
accelerate foaming, and the resultiné.foamed, heat-insulating’
layer 11 is sufficiently thick.

As it turned out, however, these_ﬁethod have their own
problems. First, in order to implement the method of forming
slits as shown in Fig. 5, special eqﬁipment and steps are
required for cutting slits and this_in@reases the .
manufacturing cost of containers. Séeénd, the method of




the foaming of the filmw Il reduce the sharpness of the bar code, thereby

causing a reading error. |In order to solve these problens, the present
inventors filed Japanese Patent Application Hei 6-284125, in which they
proposed that an -4- unfoamed portion ge provi-ded in desired areas of

the auter surface of the body nenber. Fig. 5 iIIustrates a met hod of
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printed area increases the thickness of that area so greatly

that uneven pressure will be exerted to cause "blocking" as

the web is rewound on a take up roll.

Summary of the Invention

'An object, therefore, of the present invention is to
provide a paper container having a foemed, heat-~-insulating
layer, in which the foaming of selected aetas has been
suppressed by a positive and yet simple procedure.

This object of the invention can be attained by a heat-
insulating paper container comprising a body member and a
bottom panel member, characterized in that at least part of
the outer surface of said body membef.is coated with a paint
containing 5 wt%¥ - 40 wt% of a synthetic resin component and
that the foaming of a thermoplastic synthetic resin film is
suppressed in that area of the outer surface of said body
member which has been coated with said resin component
containing paint whereas a foamed heat-insulating layer of the
thermoplastic synthetic resin film iégprovided in the other
areas of the outer surface of said @ééy member.

Thus, the heat-insulating papeiiqbntainer of the
invention is characterized in that the:area coated with the
paint containing 5 - 40 wt% of a synﬁnetic resin component is
suppressed in foaming whereas a foa@é@, heat-insulating layer

is provided in the other areas where :the paint has not been
applied. In other words, the paintieentaining 5 - 40 wt% of
the synthetic resin component is cagéﬁle of controlling the



Chemical Industry Co., Ltd. and CLEARCOAT LA723-Bl of Hoechst Gosei K. K
As shown in Fig. 6, the lamnated filmlying above the anti-evaporation
| ayer 70 coated on the paper surface 17 will not-foamat all and retains
its initial thickness. On the other hand, the filmlying in areas where no
such anti- evaporation layer is applied is Toamed by the water in the paper
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Fig. 2 is a diagrammatic partia;"enlarged cross section

of an area of the container shown in Fig. 1 that is near one
of the areas which are suppressed in foaming;

Fig. 3 is a characteristic diagram showing how the
foaming of a synthetic resin film is éffected by the tyge and
concentration of the resin component in the foam suppressing
paint; g

Fig. 4 is a diagrammatic cross section of an example of
the heat-insulating paper container that is described in the
specification of Japanese Patent Application Hei 5-346302 and
that has a foamed, heat-insulating layer of different
thicknesses in different areas:

" Fig. 5 is a diagrammatic cross section showing a method
of providing unfoamed areas on the body of the container shown
in Fig. 4:; |

Fig. 6 is a diagrammatic cross section showing'another
method of providing unfoamed areas onithe body of the
container shown in Fig. 4; n

Fig. 7 is a characteristic diagram showing the
relationship between the resin content -0of the foam-suppressing
paint and the thickness of the foamedfﬁheat insulating layer:
and

Fig. 8 is a characteristic dlagram showing the
relationship between the content of the resin component in the
foam-suppressing paint and the blow ratmo of the film.



rather than away from the area where the paint has been applied. Fourthly,
the paint which is applied to the already printed area increases the
thickness of that area so greatly that uneven pressure will be exerted to
cause "bl ocking" as the web is rewound on take up roll. Summary of the
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The term "foaming-suppressed"” as used herein means not
only the state in which the thermoplastic synthetic resin £ilm
laminated on the outer surface of the body member is not
foamed at all but also the state in which said film is foamed
to such an extent that it will not cause any unpleasant
feeling when the lower lip contacts the foaming-suppressed
area or that the bar code printed in that area will not be
read incorrectly. The mount of foeming that meets these
requirements is generally less than 40% of complete foaming
but to assure the reading of bar codes without errors, the
degree of foaming is preferably no more than 30% of the
complete foaming. | .

The inner surface of the body member 3 is covered with a
£ilm 13 which is made of either a thermoplastic synthetic
resin such as polyethylene or an alumlnum foil. The inner

- lining of the body member‘3 is neceeee;y both for preventing
the penetration of liquid contents ‘in
assuring that the water in the paper v
directly into the air atmosphere during heating of the
fabricated container. Total loss df the water ln\the paper

) the paper and for

Ell not evaporate

may potentially result in a failure: oam the thermoplastic

synthetic resin film on the outer ice of the body member

3. The inner surface of the bottom’parnel member S is



-B- degree of foamng of the synthetic resin filmlam nated on the outer
surface of the body nenber. Therefore, this paint may prelimnarily be
applied to those areas where the synthetic resin filmis desirably left
unf oaned, such as the area just beneath ttée brimof the container or the

area to be provided with a bar code by prinfing and this is effective.in
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resin film 10, thereby providing the foaming-suppressed
portion 24. The mechanism by which the synthetic resin
containing coat 26 suppresses the foaming of the thermoplastic
synthetic resin film 10 is speculated to be as follows. If
the synthetic resin component of the coat 26 as applied over
the surface of the film 10 is more heat-resistant than the
latter, it will not expand during subsequent heating. In
other words, the coat 26 fails to expand together with the
- film 10, which will crack or split, leaving no air pockets
that are necessary for its fgaming. Ancother important factor
that should be considered is the concentration of the
synthetic resin component of the foaming-suppressing paint. _
As its concentration increases, the strength of the resin coat
also increases and if it is so strong that it will no longér
expand together with the £film 10, the latter again fails to
foam.
Various synthetic resins may'be incofporated in the paint
for use in suppressing the foaming qfithe thermoplastic
synthetic resin film laminated over t@é outer surface of the
body member and they include, for egaﬁﬁle, alkyd/nitro-
cellulose mixtures, nitrocellulose,EPQIYurethanes, a vinyl
chloride/vinyl acetate mixture, aqueqﬁé polyacrylic resins,
polyamide-based resins, chlorinated ﬁdiﬁolefins, chlorinated
polyolefin/rosin mixtures and solvent{¢ontaining acryl-based
resins. These resins may be used eiﬁﬁér alone or in
admixtureé. _ _
These resin components are inco#réiated in amounts




Fig. 6 is a diagrammatic cross section show ng another nethod of providing
unfoanmed areas on the body of the container shown in Fig. 4, Fig. 7 is a
characteristic diagram showi ng the rel ati onship between the resin content
of the foam suppressing paint and the thi ckness of the foaned, _
heat-insulating |ayer; and Fig. 8 is a characteristic diagram show ng the
rel ati onshi preeghe@ntreR Tdm & wik, t peefeambix drpendat to n3Q heck, of the
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the bottom paREFI nEABETE 1S MoF8y Flrn 14 tig- $hpppesskderAngsH®e 24.  The
cont ai ner al sbsbass atﬁmrﬁsd,caheat-ha%&ais'mﬂeﬂyeﬁxo&'&hpjQmﬁ}@@t Ihn di ij erelnf
t hi cknesses | | £54 t r .he,entir art e side wa
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provi ded by SRRVEBRIFIRFGIT R SHVeFRe ixlleSPAtdng: ai Fr rafdddiion, are nuch
thinner thanihberfoei@tt drabingsuled iqitdody@ladds dhetHedlogging of

"foam ng- SUpgéz.eéfgcwiff c}ésc%q ggc[leizlg'eé@aa Sson(;):tr#_-c-l.ude the performance of
efficient coating operations. '

The paint used in the invention to suppress the foaming
of the thermoplastic synthetic resin film contains solvents
for the purpose of promoting the dispersion of the resin
component and controlling the flow of the paint. When the
paint is applied by gravure coating,'#he solvents assure
smooth transfer of the paint onto theisurface, thereby
improving its "wettability". The solvents for the paint may
be incorporated in such amounts that, when taken together with
the resin component and any other additives (if any, such as
pigments and various aids), they make a total of 100 wt$.
Consider, for example, the.case where neither pigments nor
additives are used and the paint is sblely composed of the
resin component and a solvent; if the resin component is
incorporated in amounts of 5 - 40 wt%, the solvent is
incorporated in amounts of 95 - 60 wt%. The solvents may be
either aqueous or organic or mixtureSEOf aqueous and organic
types. Exemplary solvents include Waﬁer, acetone, methyl
acetate, methyl ethyl ketone, isoprogﬁl acetate, ethyl
alcohol, dibutyl acetate, n-butyl aééééte, isobutyl alcohol,
toluene and xylene. If two or more.dg these solvents are to
be used, compatibility with the resin component must be
assured by attaining a good balance;bé%ween solubility and
wettability in consideration of the;sgiubility parameter (SP).
In practice, the ease of drying theiapplied coat must also be

- taken into account and, hence, the_ﬁ




only the state in which the thernoplastic synthetic resin filmlamnated on
the outer surface of the body nenber is not foanmed at all but also the
state in which said filmis foaned to such an extent that it will not cause
any unpl easant feeling when the |ower |+plgontacts the foam ng-suppressed
area or that the bar code printed in that area will not be read

i ncorrect | y. THIREGIIR SOLVEBAR %A t thalinmalatiNesevaporAtione maressare |
general |y | esksd hiampot@¥nel facspte! e Wosiang I@utesé%aé@éw tdi@n eatbng of

bar codes wé‘;}p#dtega;tq_r‘ﬁ ng‘g YSE o of foa?ggga }P%re erqcber%r?%grrrgrlest han
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body menber 3 js cessary bo reven enetration of “liquid
con%/ent s i nt¥ Jt’hteqﬁab"@% é{%‘& 'f:%$ ¥ ﬁ@rttl’r&Pg?ﬁe $e P4t tha@agaper will
‘not -evapor atgen#naddyyl yangeoftor kil grmivsphi0 egthi; i pgeberdblng fafomt Reto
Fabricated opiitncen o TAludiGht Bhskbic WAk oind halilt BAPERoTRYa DOLeNti Al Iy

result in afallure to. f oamthetherrml'astl I C i I on the
out er surfacaé“%’fnﬁsné”'ﬁeﬂﬁ F’éﬁ%"err@ge#hé | Hﬁ@rsﬁﬂﬂ%ﬁﬁﬁ%fcqaﬁezﬁoﬂ-ﬁom panel
menber 5 is prm#:iamdnahedhw after tdwringg| aski & tRstkhdds tig a;htgakangge sane

ti.on of ds into
the. paper). "*%é“. o B S 2Ry © L8N ey it PR B8 ot g, 2B 1S
enl arged cr %éﬂainoﬂr B!‘rtﬂéef%ﬁr@@ suppression of foaming is not

achieved. If, on the other hand, thaﬂdry thickness of the
coat 26 exceeds 10 um, its foam suppressing effect is
saturated and only diseconomy will raault. The thickness of
the coat 26 varies with the content dﬁ the synthetic resin in
the paint. For example, the'highar the content of the
synthetic resin, the thinner the coar'26 that can be formed.

The method of applying the syntheétic resin containing
paint is not limited to any particular types and various
applicators may be employed, such as knife coaters, spray
coaters, kiss roll coaters, squeeze rgll coaters, gravure
coaters, reverse roll coaters, bar caaters, curtain coaters
and air-knife coaters. The method of:drying the applied paint
also is not limited to any particular types and any well- known

' techniques may be employed, such as drying with cold or warm
air.

The heat-insulating container ofithe invention can be
fabricated by means of a conventiona-féup-forming machine.
First, a paper sheet for making the
unrolled and subjected to printing i
codes and any other necessary informafion may be printed at

ntainer body member is
esired areas. Bar

‘this stage. Registering and other necessary printing jobs can
be done by conventional means or proé"dures. In the next

step, the thusly printed paper sheat_ extrusion-laminated
with a film of thermoplastic synthat@ resin such as

polyethylene. The other side (where printing has been




suppressed portion 24 of the container shown in Fig. 1. The thernoplastic
synthetic resin film 10 which is lam nated on the outer surface of the body
menber 3 has a coat 26 formed in a selected area by application of the
synthetic resin containing paint. The coatl26 effectively suppresses

subsequent f | f.the underlyipg, thernoplastic synthetic resin film 10,
theregy prowggl ngg?ﬁeﬂ#eo ERG- §héﬁ?e 1= sﬁoﬁfﬁ&ﬁaﬁﬁa ¥ ‘g’rﬁechani sm by whi ch
t he .synt het i Ehewromlasficuisynthetdat rebln figme ogeant Abuhoam ripidf. tAe

t her nopl ast i gagamtdialdt RS maKhhl MRS 5&:&%%&5@&6&1&.@%6@%&%&%&@- f

the synthetic, of "the coat 26 as: QEBI | ed over surface of

. . .
the film 10 ‘?”s{‘?e%l} Qﬂf?%i%%ﬁ%maﬁwmm F&@SLR -£&4n. PR QRS |Sidsy cBtBand

during subsetherraftex, e synohasic wosis) cohtatnahg 2faimt [t» be expand
toget her wi tfeddiCiddd Behw WRI §8cdd] 1L, 18 _lééeciﬁfe;’d e Bel
pockets that_are necessary for its foam rd. Another 'Iﬂ&%' ant’ Tactor that
shoul d be cofRFHcHe iaf ¢ P8ReETheat i B é;-'_%??ﬁ inated wisbnpoeent
of the foan tigerpirassiongypthatic Asedils fe.o.ﬂg'__ v’ﬂ?i@m ﬂﬁ@oﬁ@%@%i?%ht‘éhet
strength of | at. al.sg Jnereases and,if it ] Q strong that |
will no | ong%‘?gee{qe)szirﬁat%%gt&fhlgrﬁgv%@%t é'%felrl'm ﬁé? ?m%tfvaﬁﬁtyer “Bfain fails to
foam Vari olSYR§iftt& ir@sias FAstaing: Haiodr peyabe dappl idve opabnselectade in
suppr essi ng dtwad mfesnm ?htﬁbe%ﬁ~fﬁdmwﬁ&hbcgé§%txﬁ@iﬁ" i e, Ehégl%@@%ﬂat ed
over the out rfa er_.and_they include, for ex :
al kyd/ ni t ro-ﬁac[:sel %tﬁnos%%s%“Q?ﬁge‘gf?gXﬁrI%O QAR 8ane dT?’gﬁﬁ %ﬁn&{,’récfﬂqu?
chl ori de/ vi reAntaicEa.e A kﬂ-ap’e,i%q:}éblfjsc:poleyab{._gf: | the gipes, sheéyani de- based
resins, Ch|(UéﬂH§‘Hjd@%bﬁﬁh@&h@ﬁ’cdﬂﬂfafh&ﬁbeﬂacgine, the two blanks are
fabricated into a container with thegh;ank for the body member

being oriented in such a way that the 'areas coated with the

synthetic resin containing paint will face outward whereas the
blank for the bottom panel member is;ériented in such a way
that the film laminated side will fa¢§ inward. The fabricated
container is then subjected to a hea%ftreatment. The thus
produced heat-insulating paper contaiﬁef is generally
indicated by 1 in Fig. 1 and it has éét only a foamed, heat-
insulating layer of varying thicknesgibut is also suppressed
in foaming in desired areas.  ; _

The method of providing a foameﬁ;ﬁheat-insulating layer
of varying thickness is disclosed in;ﬁhé_specification of
Japanese Patent Application Hei 5-34§§b2, supra and a part of
the description in that patent is heggby cited as reference.
To provide a thick foamed, heat-insu. .

t based ink has to be
éet 17 to form a

case described above, an organic sol
preliminarily applied onto the paper
printed layer. The ink to be ﬁsed i
to any particular types but inks of
small amounts of solvent components

ginting is not limited
ﬂ a type that very

; remain in the printed
surface (more specifically, the pape ére:preferred from the
viewpoint of accelerated film foami': ommon ink solvents

such as acetone, ethyl acetate, meth 1 isoprdpyl-alcohol,




pol yol efin/rosin m xtures and sol vent-containing acryl -based resins. These
resins may be used either alone or in adm xtures. These resin conponents

are incorporated in anounts -9- ranging from5 to 40 w% preferably
from10 to 30 wt% of the total weight oflZhe pai nt. |If the resin content
Is less than 5 wt9% th pa| nt i so thin that . n only considerabl e
difficulty i% kZa”rﬂ‘?ﬂ'unt 8§°%%n € MG PGHg %{%omﬁ“fé‘ e%??g‘dtyl
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al so precludge_ the far ffi.Cci ent ting operatigns. _The
used in thedjl‘ean“\‘/lenatdoegl tc‘fwsag%g’f@%%ﬁﬁtiﬁ tﬁg% %150“} ﬁ%’rl r"r‘%pl as'las;"rgbazL
synt hetic reffom f4hif F4eWRPHRT sy dinks f"@iatt ﬁ@nﬁﬂ#fpds?é‘gﬁ apPuntsi g t he

di spersion Oéoid'éixé efleth Qnaen@ntkémaecomer:a i ﬂgotmqn.f kawoab ah& Sehet -

When t he pa| ravure co vent.s a e snoot h
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additives (i such as
solvents are preferably contained in at least 10%, more

preferably 20 - 50%. It should, howeyer, be noted that the
relative proportions of solvents mué }be'determined in due
consideration of printability since?ﬁhe ink containing those
solvents is to be used for the printing purpose.

" Thermoplastic synthetic resin fiims that may be used in
the invention are typically formed of polyethylenes,
polypreopylenes, polyvinyl chlorides)-polystyrenes, polyesters,
nylons, etc. The film to be léminated-on the outer surface of
the body member 3 must have a lower'sdftening point than the
film to be laminated on the inner surface. Take, for example,
the case of laminating both sides of'ﬁhe body member 3 with a
pquethylene film; the film on the outer surface must be a
low-density polyethylene and the film:on the inner surface
must be a medium- or high-density polyethylene.

The thickness of the £film to be laminated on the body
member 3 is not limited to any particular values bqt it should

preferably have the necessary and su: ficient thickness to form
a desired thickness of foamed heat-i iating layer 11 by
foaming the film laminated on the oﬁ j-su:t:fa.ce of the body
member. Take, for example, the casé f laminating a low-
density polyethylene film on the outer surface of the body
member 3; the thickness of this fil@ .s typically in the range
from 25 to 60 um. Thicker films mai’ eLused but then the

: es difficult to see

underlying printed patterns are som

through the films. The thickness o "he £ilm to be laminated



pi gnents and various aids), they nmake a total of 100 wt % Consider, for
exanpl e, the case where neither pignments nor additives are used and the
paint is solely conposed of the resin congonent and a solvent; if the resin
conponent is incorporated in amounts of §3.-40 wt% the solvent is

| ncorpor at e, graMPHALS #‘Irfga%e' 080t Wﬁo%ghfenﬁgrvﬁngﬁ @‘Y meféécp o 2gueous
or organic Or m xtures, of aqueous and ofr ganic typés. énplary solvents

i ncl ude wat 8pyY BEEFb‘Fl‘é];aﬁéfaa-%esaéét aderg Rty |isemegesrRarvnandi sopropyl

aclet ate, eg b)dlflfﬂb.ﬁﬂﬂﬁ:?o Hrying réﬁﬁfsﬁ?ﬁa:eh Ned U3 uiacgéﬁixéatiéxﬁ)gu'['ﬁﬂe gl cohol ,
t ol uene and_xyl ene, or e 0 ese sqlvents are to be used,
conpatibili??xﬁ?tﬂa%ﬁ% ?éﬁ;l? 5@%%%ﬁ8ﬁ? %&Eﬁ ﬂﬁg% S gf@drﬁﬁuﬁf?ﬁﬁqﬁrﬁf a good
bal ance bet ¥echabbe vdnd iqan arprapriabéely the ideteomdnddr by i tire oskilied

sol ubi lity Batagshein (&¥Borddhcll 4¢thCene téatiane Q&Fgrafns;metﬁwlﬂsed coat
must al so be @ak n i/gto account and, hence, the boiling points of the -
10 - respectPYECEBEVERR “Sfitd their relative evaporation rates are al so

i nportant factorfhe Mipeér aheetthéoebéassed sint groduchng thasherati on, two or

more sol Ve”&ﬁsﬂﬁéﬁt%gq SEdreed 191 28 £2BRE oméétﬁJndhagog?éggﬂaﬂff-a Higsgoating

wei ght of the synthetic resin contalning paint is not, [imted to any
particul ar YSFGRTLIR the wapggedzrm 190 rdietrr 609 1900°y/ nBttds ¥ n{err],
preferably brefefréd thay rdhe phpepnshedlt \harisghathastsntent withipaithk i S

applied in gggagt&g&tgg&g @e‘sgor Qﬂ&?é’l@%.f oam-suppr essed coat 26 is

The heating temperature and time:will vary with the type
of the paper sheet and the thermoplanic synthetic resin £ilm
used; generally, the heating temperature varies from about
110°C and the heating time varies from about 20 seconds to
about 4 minutes. AaAn optimai combination of heating
temperature and time can appropriatelf be determined by the
skilled artisan in accordance with the specific type of film
used. '

Any heating means such as hot aif, electric heat or
microwaves can be used. Heating by hot air or electric heat
in a tunnel having transporting means such as a conveyor has
the advantage of accomplishing mass production at low cost.

Needless to say, fcaming—suppres#ed portions may also be
provided on a paper container having é foamed, heat-insulating
layer of a uniform thickness. A heat;inSulating paper
container of this type is disclosed ig'commonly assigned
Unexamined Published Japanese Patent_épplication (kokai) Sho
57-110439, supra. It should particularly be noted that if a
color pigment is incorporated in the §Yhthetic resin
containing paint, the latter can alsdmbe used as printing ink.
Therefore, by using this ink to print lgtters, symbols and
patterns on the surface of the lamin@téa £ilm, one can insure
that foaming is suppressed in the pfiﬁ%ed areas after foaming
the laminated film, with the printed ;§tters, symbols and
patterns remaining substantially the §§me as before the



provi ded which, after drying, has a thickness in the range from1 [err]mto
10 pm If the dry thickness of the coat 26 is less than 1 [err]m the
desired suppression of foamng is not achieved. If, on the other hand, the
dry thickness of the coat 26 exceeds 1Q pa) -its foam suppressing effect is
saturated and only diseconony will result. The thickness of the coat 26
vari es with fideaiagnwaatdemte  hdssgnrheult, roise rprintelde lpgters, $owbabanpl e,

the higher th@ %Q%Eéﬂhsoéaﬂ hesstvat Bebhs L1k e JikhBaer stheayf 26 that
can be fornqg. he tgod of %§EL¥| g t he §§§%hetlc FEiln cont ai ni'ng pai nt
s not |1 m AT BRRnGSFRTTT IR 2Py FREOTMREIR G RBEEPRar BIHAS had

enpl oyed, swpdmhadekni fe coaters, spray coaters, kiss roll coaters, squeeze
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coaters and air-knife_coaters. me drying the pai nt al so

i s not |ini f¥FPSTah)lpaT3tdRgatheypevenirgah Pivdiie: RAghniretiatifiges nay be
enpl oyed, suohtaindtyofothé timvealtlonr bwerdtdiin nbh@aketd - béstdidn G

cont ai ner o&ihQ%ihgvention can be fabricated by neans of a conventi onal
cup-form ng rachiné. First, a paper sheet for making the container body
menber is ufZaiMpda And subjected to printing in desired areas. Bar codes
and any other neaepspéy shded HALLAG AadOs Ridihedost 280 §/#t 288ter

moane o prSORIRRES.  Trotha e S FeErEr T I RIER, OB, PR o R I s ot | o
ext rusi on- | deWndeadity tprlyethyiene ihcz mipickness ofndbeic rHw othech as
pol yethyl engideThe €h&65apdd@newlenss etidiidnl9ah@8abE8Nwith a high-
density polyethylene in a thickness of 20 pm. The side of the
paper laminated with the low-density polyethylene film was
coated with paints containing varioué.synthetic resin
components in concentrations ranging from 5 wt% to 40 wts.
The solvents were isopropyl alcohol, ethyl acetate, toluene
and methyl ethyl ketone in respective proportions of
10:40:30:20 on a percent basis. The paper sheet laminated
with polyethylene on both sides had an overall thickness of
0.340 mm. Sample pieces were blanked out of the two-side
laminated paper sheet, put into a conveyor oven and heated at
120°C for 120 sec. A foaméd heat-insulating layer was
provided only on the quter surface of the low-density
polyethylene film lamination. Each sample piece had an
overall thickness of 0.826 mm including.the foamed heat-
'insulating layef. The relationship béﬁﬁeen the thickness of
the foamed heat-insulating layer and:each of the type and
concentration of the specific synthetichesin component in the
paint is shown in Fig. 3, from whichfﬁge can understand that
vinyl chloride/vinyl acetate base synthetic resins exhibited
an outstanding foam-suppressing effect'when they were used at
concentrations within the range from;zpfto 30 wt¥. It is also
clear from Fig. 3 that the other synthéﬁic resins employed
displayed the desired foam—suppressingjeffect at
concentrations within the range from'iﬁéto 40 wt%.



done) of the paper sheet is also laminated with a thernoplastic synthetic
resin filmorgan alumnumfoil. A paper sheet for making the bottom panel
menber is lanmnated with a thernoplastic synthetic resin filmon one side
only. Thereafter, the synthetic resin codSairning paint to be described

bel ow i n de%all pplied to specified areas of that side of the paper
sheet which | am nated with the thernoplastic synthetic resin film
and which is to Phevsyrthémeicouesinsoohaabnidg t fﬂbalnoé)appfgbeing pa:ant otf

Al ternative i | ;R 4C | | ed onto
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coated wit h"?ﬁﬁ’@?n@?ﬂﬁ%ﬁ r%%lfﬁa@engaswwvgemqm wWrhe ésperimeniald wher eas

t he bl ank, fgfoebaub@gtmepaﬁelfolmahgr |s or| ented in such a way that the
filmlam nated s%de Wi face i nward fabricated container is then

subjected to a heat ¢ eoﬁ r’ﬁ?ﬁte pr?ﬁﬁe?h{% SF°ReqR - # RAPSK iSRESFaper
cont ai ner | bagtngralbasimdiedghsdoby230igvafi gwatennzbritentas Bot)%()al yhél

foaned. heathrkssuldé MedeuRieag! (1o8Y| ditf KISE) Bk e SARIPPT eo50

in foam ng eS|r d areas. The hod of {)row

heat - i nsul aﬁ'%r Qﬁr%’?ﬁﬁﬁ Fﬁ?’&ﬁ%&% he &'P%EFb%%os’r?F% Iﬂaf bar
speci ficationdes$, Jejemeshe Bdzenof At | sud1lobalde cofle SEELHYP, taiedn asand a part

of unity). One side of the paper sheet was then extrusion-
laminated with a low-density polyethylene in a thickness of 60
pm. The other side of the paper sheet was extrusion-laminated
with a high-density polyethylene in a thickness of 20 um. The
foam-suppressing paint used a vinyl chloride-vinyl acetate
copolymer as the synthetic reéin component, which was
dispersed in a solvent system consisting of isopropyl alcohol
' (10%), ethyl acetate (40%), toluene (30%) and methyl ethyl
ketone (20%). The paint was applied onto the film lamination
in those areas of the sample paper sheet which were printed
with bar codes; the concentration of the synthetic resin was
varied at 30.0, 22.5, 15.0, 7.5, 3.8 and 1.9 wt%. For each
concentration, ‘10 blanks were provided per sample and
subjected to a heat treatment at 120°C for 120 sec.
Thereafter, the bar codes were read with a bar code reader and
10 readings were done for each blank'tq_determine the accuracy
of reading, which was evaluated by checking to see if the bar
code could be read off by a single scan with the bar code
reader which was pressed against the bér code surface at such.
an angle that it was perpendicular as}ﬁgasured with the eye.
The bar code reader was TBR-4000 of TQ&EN LTD. The results
are shown in Table 1 as they are related'to the bar code size
and the concentration of the synthetic;:esin component in the
paint. The figures in Table 1 represeq#'the number of.correct




the description in that patent is hereby cited as reference. To provide a
thi ck foaned, heat-insulating layer as in the case descri bed above, an
organi ¢ solvent based ink has to be prelimnarily applied onto the paper
sheet 17 to forma printed layer. The ink.to be used in printing is not
limted to any particul ar types but inks o? such a type that very snall

amounts of spby¥@igs CERMON Y. dbk! dbREB) e ddie sRhblbefas USIRfE-{dBP S
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printing pressedIat ]mas)stszd' Oof #4%i natGbn #%h t h8P nopl 38ti c &ynt heti ¢
[ fil . T bl t
resin filns )ﬁggﬁ%‘?i amorza_abngogéveﬁoa]ar gare ChaDT Y gpntaiied Tnja

| east 10% - L oul hoWwever . be not'ed that the

relative proposhapns ©f) sql veabs nugd begiet engigned g dueggonsi gerati on of
printabilityltsinecethednk contalning.thaose :

When the film lamination was foamed without applying the
synthetic resin containing foam-suppressing paint, the
accuracy of reading with the bar code reader was as low as 61%
even when the bar code was of the large size (1.5) and it

- decreased to 18% on the medium size (1.2); for the small size
(1), the accuracy was 2%, which was equivalent to substantial
illegibility. This would be entirely due to the presence of
the foamed, heat-insulating layer in the area where bar codes
were printed. In contrast, the bar codes over which the
synthetic resin containing foam-suppressing paint of the
invention was coated could successfully be read off
irrespective of their size and 100% accuracy was assured in
the resin concentration range from 30.0 wt¥ to 7.5 wt%.

Fig. 7 is a characteristic diagram showing the thickness
of the foamed layer in the samples prepared under the
conditions described in the preceding paragraph as-it varied
with the concentration of the resin component in the foam-
suppressing paint. The sample having no coating of the foam-
suppressing paint had an overall thickness of 0.786 mm
including the foamed, heat-insulating layer. The thickness of
the sample was 0.458 mm before foaming. As is clear from Fig.
7, the thickness of the foamed, heat-insulating layer
decreased with the increasing concentration of the resin
component. In other words, the foaming of the film lamination
was suppressed more effectively as the concentration of the



solvents is to be used for the printing purpose. Thernoplastic synthetic
resin filnms that may be used in the invention are typically forned of

pol yet hyl enes, pol ypropyl enes, pol yvinyl chlorides, polystyrenes,

pol yesters, nylons, etc. The filmto Beilarinated on the outer surface of
the body member 3 nust have a | ower softening point than the filmto be

| ami nat ed ofeshR FANRPneqt fivdheTpréntf bnceemsgd.e, the case of |am nating

oot o sur fagg, LSRR Hothtn Ol Mot bR o Tend AR, e
outer surface nmust be_a_ |l gw densi en i ]

surface rrusF°f5‘B°3eﬂ£d?’b%8}ﬁ -oghyégﬁgi¥§ %ﬁﬁwﬂéﬂéaaﬂ@twm of -
the filmtoibeFigni Baerdthen tasdsbodythendsra Showmndh Fiiglit 2d tTheéblow
articul ar 8S t addradiUY Y %(],qﬁzse n S _
Eufficient ?ﬁ%g§n22§ ?%gﬁorn1aqgggggggf?%f%'nqés%ggéfggﬁeggﬁ%%?ﬂg%gheht|ng
layer 11 byPBaRPRLIEREIM I9F (WA AaeBuswrPisRsiog: eriotr Pated otakdre dsody
menber. TakeQ¥f 0+ @xZa8@lmen dsheheaseerdll athitikinesg afl eMe Sarsi

dy
| yet hyl ' ARl S C e nmbeg 3. .the .thickness
g? ¥ﬁisyfﬁrﬁ$%%h?%% dgpfy I n Fﬁeﬂéégggbég%é#¥§§??%¥gg§[eréTﬁ?ab%ﬁﬂ%:ker filmns
may be usedSBa¥sSt Heken Hdq F@siny FARteRt Masl &t wéEkns there seeruinags no

difficult terseestinm whﬁe}niﬁgl'a’f. baﬂ_r@:&éfy_?.ﬁﬁﬁgggéﬁﬁgﬁgoe{ i%ﬂeiifszoﬁgt%e
ot s e ML B TR S e TR e e e
to ensure rESEER grRtent |4 (7i-§ pt¥nbnt2Pn. Trecan therefore be

concluded that in order to insure error-free bar code reading,

the foaming.of the film lamination must be suppressed to 30%

and below of the complete level of foaming. .

As described on the foregoing pages, the synthetic resin
containing foam-suppressing paint of the invention is applied
to selected areas of the body member of a container and this
insures that even if the fabricated container is heated to
foam the thermoplastic synthetic resin film laminated over the
outer surface of the body member, the foaming of the £ilm
under the areas where the foam-suppressing paint has been
applied can effectivély be suppressed;, As a result, bar codes
and other pieces of information that are printed in areas
under the coat of the paint can be read off without any
errors. If the paint is applied to the circumference of the
area just beneath the brim of the container, the foaming of
the film laminated in that area is sufficiently suppressed
that it will not cause any "grainy" f@gl to the lower lip in
contact with that area but provides thé same feel as a smooth-
surfaced film. B



exact value of the thickness that neets this requirenent |s

can appropriately be determ ned by the skilled artisan in a ‘mmﬁﬂaﬂmmm“m
the specific type of filmthat is selected for use. The paper sheet tb be
used in producing the heat- insul ating-clhtai ner of the irnvention has

preferably a ba5|s wei ﬁht in the range from100 g/nferr] to 400 g/nferr].
It is al so et Ré paper sheet has a water content within the

range fromxaboutA E%atu}ia:lsnuhtiﬁ%pa'ﬂs& leaitaigekcoprp Al siwg anbddye wi | |
vary wth tri‘emr}é’zp%n% ”ﬂa%&@ﬂ%ﬁ&f%&en?o ‘}t@ﬁa&QSEgPP%ééti&b%ﬁat@ t'C resin

fil mused; general ature -varres ' troma and
t he heati ngletastenﬁm ef fth@m:a's@ms anec ofdsadd h@@mtmembﬁmmswoamd

opti mal conpidild Qaidt kRakhRliAe DM W ama@%tb@ac%wwrﬁe%&al y be
determ ned by the sk| | 1 e arttﬁ%n in accordanggﬁwlth t he speC|f|c type of

fil m used. IRERY BRS hEQRMIRG: OFi £, TRPETCPT RS HA SN ¢ Fonaves
can be usedresifedfiloy 1l$yshppra$$ed)rirel‘matbr rceheaf Fhe outemelurfacengt

transporti ng, LY Helhb@dS FhEORVIRIL bdadS cbaeeadweﬁ%@fré%pnpl i shing
mass production at | ow cost. Need|ess to say, foam ng-s 1g‘pressed portions

may al so bEFRARIR SORtRLPERS PR aW’l%reaﬁaS‘l figagmed ingdatingul ating
| ayer of a lsaydmraf tthec khesmopladieit -nesdnl £ilmgisapesvided aimaheobthbis

o oo e "R AL OB s, P G

that if a color Ap%@t’-”l% Pﬁ‘é%?‘%)’d}%t"é’d claimhd. s’y’fﬁ?ﬁ%ﬂ cﬂ?ﬁaﬁYﬁ%@ﬁﬂ-ﬁl ni ng

pai nt, the deiilrtlconponentoibesebsathats fomNth8dgtlp consisting of
alkyd-nitrocellulose copolymers, nitrocellulose,
polyurethanes, a vinyl chloride—vinyi acetate copolymer,
aqueous acrylic resins, polyamide-based resins, chlorinated
polyoclefins, chlorinated polyolefin-rosin copolymers and
solvent-base acrylic resins and is contained in an amount of
10 - 30 wt% of the paint. .
3. A container according to claim 2, wherein the synthetic
resin component is a vinyl chloride~vinyl acetate copolymer.
4. A container according to claim 1, wherein said foaming-
suppressed portion is provided as a continuous band of a
specified width beneath the brim of the container.
5. A container according to claim 1, which has a bar code
printed in a selected area of the body member and wherein said
foaming-suppressed portion is provided in the corresponding
area large enough to cover said bar code. . '
6. A container acco;ding to claim 1, wherein said paint
further contains an appropriate amount of a pigment and/or a
color dye, such that a letter, a symbol, a geometric figure
and/or any other patterned portion that is provided by
printing with said paint provides said foaming-suppressed
portion. _
7. A container according to claim 1, wherein the foamed
heat-insulating layer on the outer surface of the body member
has a substantially uniform thickness.



Therefore, by using this ink to print letters, synbols and 'I _ _ mm—lﬂ l
surface of the lamnated film one can insure that foam ng ﬂ | m'ﬂg E _,Il_
the printed areas after foami ng the |an nated film with thexpre¢nted® s . »

| etters, synbols and patterns remaini ng-supstantially the sane as before
the: = - 14 - foam ng was done. As a result, the printed letters, synbols

and patter ns can fagantaioerapcepsding ito aligimolt shéfein rmhef rfoamady def ects

such as def ofig@dd ORBulditshgr Lhper &h UFHd E+a30 sRLRROL 65 cHee bfoay AWhBYr
exanpl es are Hrovi ded for pur pose o urther 1llustrating the
i

advant ages of°3HE e & ian§bl?'§’f‘ A Wﬂéfnﬁ{ata OPSERERIFY ERTEA Ut are in no
way to be taken aPsddmthﬁhaQ.aEaax@img JtoAqa.ari_ara_shelee;reknavisndatha&k_sdvve:/mg{lh
| oo anin AP SR, eofedtindll GG LARLEAS HeB0 008, o
the paper sh eﬁ\é?lézf’?ug’ﬁnb?%%% Wt RNaareypeareidier Prpolyet hyl ene
in a thicknes®. ofa Zﬁn[taﬁ.n]aml _acd'dsmdﬂigie:cof:\;l.m_hhﬁ D:?ﬂ@étz;éi?fﬂna{tauﬁiéﬁ‘ﬁﬂ i:ig?it 235
Lo e e AOESREERRE b B odp Bl 1 BRI 0%, o
The sol vent SSREFRORISGFLEpFYNERe IR | resimhfiilacheuing & diighes snftemtihy|
et hyl ket onepdiht ehRacthéctRéARspldsNe eimitedde Rt F1d ReMERRtePAS S-
The paper Sk%ﬁg Jd%%&“%%%gace of the body member or with an aluminum foil.
11. A process for producing a heat-insulating paper container
comprising the steps of laminatihg one side of a paper sheet
with a thermoplastic synthetic resin film, coating a selected
area of éaid film lamination with a paint containing 5 wt% -
40 wt¥ of a synthetic resin component, blanking a body member
from said paper sheet, blanking a bottom panel member from
another paper sheet, fabricating the two members into a
container, héating said container so that said thermoplastic
synthetic resin film is foamed, thereby providing a foamed
heat-insulating layer on the outer surface of said body member
whereas foaming is suppressed in that area of the outer
surface of the body member which corrésponds to the area which
has been coated with said synthetic resin component containing
paint.
12. A process according to claim 11, wherein the synthetic
resin component is selected from the group consisting of
alkyd-nitrocellulose copolymers, nitrocellulose, poly-
urethanes, a vinyl chloride-vinyl aceﬁgte copolymer, aqueous
acrylic resins, polyamide-based resiné; chlorinated
polyolefins, chlorinated golyolefin-rqéin copolymers and
solvent-base acrjlic resins and is contained in an amount of
10 - 30 wt% of the paint. |
13. A process according to claim 12, wherein the synthetic
resin component is a wvinyl chlo:ide-vihyl acetate copolymer.
14. A . process acéording to claim 11, wherein said foaming-
suppressed portion is provided as a cﬁhfinuous band of a



wi th pol yet hyl ene on both sides had an overall thickness of @ TR AR LT
Sanpl e pi eces were bl anked out of the two-side |am nated papill'ﬂﬂumn“'uul““ml
into-'a conveyor oven and heated at 120[err]C for 120 sec. A fdaméd * s
heat -i nsul ati ng | ayer was provided onl v Qo the outer surface of the _
| ow-density polyethylene filmlamnation. Each sanple piece had an overall
t hi ckness ofsp@c8Z6ednwidth unknegthhéhéobmin dathe iomdadnerng | ayer. The
rel ationshi gshet geegrddund higddipaingl chherdormed Realn Ray! atheg Layer and
each of the tryﬁg and concentratjion of the specjific nthetic resin '
conponent | RTEREeHatRt 2 SRLSRTRE AT §F Bhe Ry TopBdcupermtRrsaithd -
that vinyl chlaatndesuppydsssatipaireibasessyrdhicied ire shes cexhebpomndism
out st andi n r [ f t e used at concentrations
9 a&%@”l?&rslggn %18&\%%9 3%4 \ﬁé%r fgf'cll Udeb

wi thin the range % s also clear fromFig. 3 that the
ot her synt hdfi-c PesPRRCe¥H| ARPTELREl 5y ctla i deosiwhedelBafirdd ppriR%i ng -
effect at CoueRbratbAbSind ldh RpbRSpE 2868 dncuRtlOf @ flgiklt andfxaml e 2

The synthetic.resi.n containin f suppr essi pai nt _of _the Lhvention was
appl 1 ed 1o (REOBoRYnoRBE? BIEh 2 AREETRor® | R ts AWHEPRehErS S er o
printed andaady/er foundbiex Irethedaetlybogtion mhathilsapiromidedcbhar codes

were read V“p&"?.n%iﬁérwﬁﬂ‘jeséz_ﬁﬁ%&n%nSrébfd@é?%Hi@)ﬁd&hihgagﬁﬁ%&@&@ hecked
for varying degrees of foam ng suppression. The experinental procedures

were as fol PSfs*°Bar codes were printed in three sizes on a paper sheet



hdvi ng a basis weight of 230 g/nferr] (water content: 8.0%; the three
sizes were large (1.5), nedium(1.2) and small (the figures in pareéntheses
represent the relative sizes of bar codes, with the size of the small bar
code being taken as unity). ~One side of the paper sheet was then
extrusion- lamnated with a | owdensity 1pol yethylene in a thickness of 60
[err]m The other side of the paper sheet was extrusion-lamnated with a

hi gh-density pol yethylene in a thickness of 20 [err]m The

f oam suppressi ng paint used a vinyl F|_-rl 'dI-vi nyl acetate copol ynmer as the
synt hetic resin conponent, which was dil&r ed in a solvent system

cconsi sting of isopropyl alcohol (10%, ethyl acetate (40*), toluene (30%)
and nethyl ethyl ketone (20%. The paint was applied onto the filfn

| am nation in those areas of the sanple paper sheet which were inted with
bar codes; the conceggtration of the synthetic resin was varied at 30.0,
22.5, 15.0, 7.5, 3 {;‘" d 1.9 % For each concentration, 10 '.,:;'J;;c wer e
provi ded per sanpl .‘\_j“ subjected to a heat treatnent at 120[C for 120
sec. Thereafter, the 8dr codes were read with a bar code :,;':'; and 10
readi ngs were dogej ach blank to determ ne the accuracy M i

i) ] _reagiqng,
whi ch was eval uated bylthecking to see if the bar code coul UBE read of f by

a single scan with tﬁﬁ‘g\\ code reader which was pressed agdiffsy the bar

code surface at gyclh angl e that it was perpendicul ar as 'f’g

the eye. The bar “codg, gi®lader was TBR-4000 of TOKEN LTD. The

shown in Table 1 as are related to the bar code size ;
¥ hetic resin coan_hent in the pain

in Table 1 represent jtf@\nunber of correct
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scans with the bar

code read

er.

Bar code size 30.0 22.5 15.0 7.5 3.8 1.9 Uncoated
100 100 100 100 100 99 61 Medium (1.2) 100
100 . 100 90 - 18 Smal |l (1) 120 100 100 10

2 When the film
cont ai ni ng foam
code reader was

(1.5) and it dec
(1), the accurac
This would be en
| ayer in the are
over which the s
i nventi on was co
size and 100% ac
30.0 %to 7.5

t hi ckness of the
described in the
t he resin conpong

Euppr essi ng

readi ngs that could be done when each sanple was subjected to 100
Table 1 Concentration of Synthetic Resin,

%

Large (1.5)
100 100
0 91 39

| am pation was _foaned w thout  applying the synthetic resin

pai nt, the accuracy of reading

mnthhi e bar

FIG.3

s | ow as 61% even when the bar code was of th &l arge size
eased to 18% on She nedi um si ze e (1.2); for thessimall size
/) was 2% whigh S eqw val ent-: tg_o subst a @I glegl bility.
ioely due t th@-prese@cesof trg fgamadu.n@at -rngul ati ng
a ere bar de were FJriFdt & Fngontrgs t"‘p—tk@ par codes
etic reskn t ai nifig mogr sdpgessi r_rgg bf t he
atgﬁ coul d successful I y"be“r dSffrirregp bf their
,ugacy Was agmeg‘bn 2eﬁn oncelzr&ﬁ r nge from
-1 d#er st2c | ég @ & o5t he
regpa._ sEindd > eheconditi ons
Siel Et gt e Bahcfn{ration of
'E E - GXe S
'EEE S 2 IEL =
U
x4+ 11 W
l o
\ 3
!
|
| &
1
I
| o
| D .
—~—
! -
B g
i =
2
|- Q2
l =
| &
| o =
- o
i [
=
I N
l o =
1 L and
|
| ©
1
!
i
t ) o

W

W 434V G3WV04 40 SSINYDIHL



slippressi ng paint. The sanple having no coating of the foam suppressing
pai nt had an overall thickness of 0.786 nmincluding the foaned,
heat-insul ating | ayer. The thickness of the sanple was 0.458 nm before
foam ng. As is clear fromFig. 7, the thickness of the foaned,

heat -insul ati ng | ayer decreased with thé&'increasing concentration of the
resin conmponent. In other words, the foam ng of the filmlam nati on was
suppressed nore effectively as the concentration of the - 17 - resin
conponent in the paint increased. The relationship between the
concentration of the resin conponent and the blow ratio of the film

| am nation is shown in Fig. 8 on the basis of the data shown in Fig. 7.
The bl ow ratio was expressed in relative terns, with the value for the
non- appl i cation of the foam suppressing paint being taken as 100* (= 0.786
mm as the overall thickness of the SEEHKEBiQQLUding t he foaned,

heat -i nsul ating layer). As Table 1 sh /o n the resin content was 7.5
wt% there occurred no errors in the reading of bar codes irrespective of
their size and, according to Fig. 8, the blowratio correspondi?g to the

resin content of 7.5 wt%is 29% |t can therefore be concludeg/that in
order to insure error-free bar code readin e film
| am nati on nmust be—gpr-essed 2 | evel of

foam ng. As descr KB
contai ning foams
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tb sel ected areas of the body nenber of a container and this insures that
even if the fabricated container is heated to foamthe thernoplastic
synttretic resin filmlam nated over the outer surface of the body nenber,
the foamng of the filmunder the areas where the foam suppressing paint
has been applied can effectively be supfressed. As a result, bar codes and
ot her pieces of information that are printed in areas under the coat of the
pai nt can be read off without any errors. |If the paint is applied to the
circunference of the area just beneath the brimof the container, the

foam ng of the filmlamnated in that area is sufficiently suppressed that
it wll not cause any "grainy" feel to the lower |lip in contact with that
area but provides the sane feel as a snooth- surfaced film - 18 - WHAT
IS CLAIMED I S: 1. A heat-insul ati ng paper container conprising a body
menber and a bottom panel nenber, chﬂ:pg(%ri din that at |east part of
the outer surface of said body nenben i Q d with a paint containing 5
w% - 40 wt % of a synthetic resin conponent and that the foam ng of a

t hermopl astic synthetic resin filmis suppressed in that _area of the outer
surface of said body menbBr whi ch has bef® coated with sHid resin conponent
cont ai ni ng pai nt whereas & foaned_hﬂyt-iqpulating | ayer”0of the

thernoplastic resin filmig ided in tlhe other LOof the outer

s [
. AALALLY
surface of said body ‘:‘f'.':fdzf}ii‘

reeods : 7/ : {1
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27 A contai ner according to claim1, wherein the synthetic resin
conponent is selected fromthe group consisting of al kyd-nitrocellul ose
copol ymers, nitrocellul ose, polyurethanes, a vinyl chloride-vinyl acetate
copol ymer, aqueous acrylic resins, polyam de-based resins, chlorinated
pol yoi efins, chlorinated pol yol efi n-rosin copol yners and sol vent - base
acrylic resins and is contained in an anount of 10 - 30 wt % of the paint.
3. A contai ner according to claim?2, wherein the synthetic resin
conponent is a vinyl chloride-vinyl acetate copolynmer. 4. A cont ai ner

according to claim1, wherein sm(ijmﬂEngzsuppressed portion is provided
as a continuous band of a specified!iw .beneath the brimof the

tainer according to claim1l, which has a bar code
area of the body nenber and wherein said

rtion is provided in the corresponding area | arge

ar code. 6. A contai ner according to claiml1,
wherein said paint her contains an appropriate anount of a pigment

and/ or a col or d95;. that a letter, a synbol, a geonetric figure and/or
any ot her patgernedfportNon that is provided by printing wi'th said paint
provi des sai d=f @88 frg- SupNr essed portion. . 7. A contai ner according to

container. 5. .
printed in a sel ect

f oam ng- suppres
enough to cover§§i§

claim1l1, wher€in th¢ foa heat-insul ating | ayer on the outer surface of
the body nentggr p&s}a substantially uniformthickness.
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- 19 - 8. A contai ner according to claim1, wherein the foanmed

heat -i nsul ati ng | ayer on the outer surface of the body nenber consists of a
thick portion and a |less thick portion. 9. A contai ner according to claim
8, wherein said thick portion of the foaned heat-insulating |ayer is
provided in the upper half of the body nenber in an are ar..the hrim 10.
A container according to claim1 wherein at |east the ipiliS StiEfaceofrmh
body nenber is |lamnated either with a thernoplastic sy thetlpgcmes;:rn fil |
havi ng a hi gher softening point than the t her rmpl astic et~r-e—+ee1—n—-—f—-i~l m
| am nated on the outer surface of t He® Trenber or with an alumnumfoil.
11. A process for producin tai ner conpri sing
the steps of lamnating o ﬁé%@ﬁm a thernoplastic
synthetic resin film comiDngEaﬂenImReERQnm THE §AFE| m | am nation with

a paint contai ”tHgtll'i’e"‘%u{ﬁp ov‘é@l OEn%ﬁ;fXEﬂg%tﬂacgb zE%HtQQHE nent, bl anking

a body nenber from sai aper eet ot tom pane rrenber from
anot her paferPEhedng ?a‘?ﬂ‘h&z&ﬁ“ﬁ@rt ARd { JOPFEFRR RANSTt BRORENt 3T e#3Stheat i ng
said contapaet 66 thatowtds sult€adBPbEssaLd SHdUh GlemdeiessNcdatdd i drpamed,

t her eby pr n -LngMNl atd ng. | ay. e r_surfac of
sai d body ﬁéﬁgk & %giﬁoé;%%% |§Hs§%%r%§s%ﬁ% 1:?7%1]:&? 5%%%"6'0? ORBRE
surface of aﬂﬁe"%d?"%r"% GgremﬁbﬁﬁwsswmcaFéaiMf%hﬂmﬁ been
coat ed Wit Bupptdssedt ietttat @z Gﬁﬁﬁﬂé%ﬁtéﬁ@@ﬂ&bwo?asﬂid Hoday A

process C g’ﬁ Cxl.ai” 11, in . the s et.ic_resin corrponent i's

sel ected fPSﬁ# maﬁt’%ﬁp Fﬁg%? %*st#‘flx PI ﬁ?%g%n%’bf)ol ymers,

nitrocell upgggaixp:btpg paint whereas a foamed heat-insulating layer of the
thermoplastic resin film is provided in the other areas of the
outer surface of said body member.

“ e e . .  This Sheet Has Been Re laced

< i IIH



" a vinyl chloride-vinyl acetate copol ymer, "aqueous acrylic

yam de based resins, chlorinated polyolefins,[chiornared
; i} X i and sol vent - base acrylkc.res Application No
P‘W"l'an.__-_armunt of 10 - 30 w%of the paint. 13. |96 96H48%Is

'llﬂil@s'rk‘ﬁ@fPio‘ﬂnﬁﬂﬁoﬂf%zﬂ%iﬁePS?Atht)COWpO”e”t Is a vinyl
¥da etatle copolyner cess. _according to claimill
vih ating papgnsowisinertomprises aodsmember (Heahdadotiom panel mewber (Dard
q ; ¢fi said baflyimbmber (Bais lnodtdvow ity & feonthining e 40 wdh of 4 §ynthetic
A ang ofH eribbplasticisgithétiasesin filay: isl suppresset! éthatraras (34) of tieeter
grserfacefof #: bdnlg dhyentben(3% whizh tlaseen eated svthdaitioe BhERPEodsiEing Judittwheitas Sfoamed
.. Qrieatiinkatht "hf(l:ncufu&stmmdplagxcaéseaﬁlhqﬂqﬁs pidoidedinithe Gt @feasoff the OiRtér sGstR of Sad
A bolly @e@B& (3)according to ¢laim 11, wherein sai.d paint further contains an
gppropriate anmount of a pigment and/or a color. dye, such that a letter, a
gymbol , a geometrl c figure: and/ or, any ot her patterned portion that is
grovi ded by prl nt| ng with sal d paint prOV| des said foam ng- suppressed
gorti on. :
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