DESCRI PTI ON PROCESS AND APPARATUS FOR MANUFACTURI NG

A FOAMED RESI N CONTAINER WTH A LABEL 5  TECHN CAL FI ELD The
present invention relates to a process and appar at us for producing a
foamed resin container with a:l abel for use as a bow for instant
noodl es, a drinking cup for. juice, hot coffee or the like, a vessel
for frozen svWe®%2428x a |i ke 10 packagi ng contai ner. B’m ART
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Conventionally, foamed resin containers have w dely been used as

vessel s for instant food, juice or the like. Such a foanmed resin
container is generally produced through a foam 15 nol ding nmethod in which
pre-foaned beads obtai ned by prelimnarily foam ng foamable resin
beads containing a pol ystyrene resin and a volatile blow ng agent such
as butane, woo9pent ane or chrol of | uorocarbon are | oaded i PCaIPWIOASSEaVi ty
and heated by a heating medi umsuch as steamfor foam ng the 20

f oaned resin containers. Sone of the foaned resin containers are

formati on such _as a trade narre and
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- 2- Known as a nethod for providing such information or the

like on the surface of a foanmed resin container (foaned bead cup),
there are a nmethod wherein information or the like is directly printed
on the surface of a foanmed resin container, a 5 nmethod wherein a | abel
bearing information or the |ike preI|n1nar|Iy printed ther
bonded onto WO8HMELE resin container, and a so-called Eﬁ?Pﬁ%HPQEe||ng
nmet hod wherein a heat - shri nkabl e filnﬂbearlng i nformation or the like
prelimnarily printed thereon is wapped around a foaned resin 10
cont ai ner and gegq$ eat . In the nethod of directly
printing on th ug’:@égéga
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foaned resin container, it is difficult to obtain a sharp printing

| i ke gravure or to performa nulti-color printing. In the nethod of
bondi ng onto a foaned resin container a |abel 15 bearing information
prelimnarily printed thereon, a container nol di ng step, a | abel

stanpi ng step, and a | abel bonding step are separately perforned.
Theref ore, |iwo9248d2uired that the | abel be positi onedPGEAPII8EH | n t he
| abel bondi ng step, so that the procegs is conplicated. In the shrink
| abeling 20 nethod using a heat-shrinkable film the heat-shrinkable film
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- 3- | abeling of a foamed resin container, which includes steps of
rolling into a predeterm ned tubul ar shape a print paper sheet havi ng
a print layer on the outer surface and a heat - seal | ayer on the inner
surface of a paper base, setting the print 5 sheet in a cavity nold,
fixing the print sheet on the inner wal | of the cavity _nold 8%
evacuati ng t WO8HMRI2y t hrough a miltiplicity of gas veRCHibIo4sst
provided in the cavity nold, mat chi ng & he cavity nold with a core

nol d, | oadi ng foamabl e resin beads into a gap defined between the
print paper shggk .&%0 and the core nold for foam nol di ng, and fuse-bondi ng
the print ‘Paper °sheet onto the resulting foaned resin container by
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appl ying heat thereto for the foaned resin nol ding. However, the
af oresai d nethod invol ves conpli cated process steps because the print
paper sheet is once punched 15 out into a predeterm ned configuration and
t hen the punched sheet should be rolled into a tubul ar shape. Further,
t he print paper sheet which has the print layer and the heat-seal

| ayer provi dedemeempectively on the opposite surfaces of tRET/IPI6NIgSAper
base is inferior in the noisture resistancg and gas- 20 barrier property.

Therefore, the paper sheet absorbs steam appl i ed when the foamed resin
container is nolded, so that the Ii% ntl%lsllableto be blurred. In
addi tion, becdt#< s hE VD HUEBESHdn MR ORI & IoRE bl

base is broug | rectly contact with the cavity nold, the printing
ink is ?lﬁfé‘t"é”ggdé sferred onto the cavity nold fromthe pri nt
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-4- paper sheet by heat. If the printing ink transfer occurs, the

print density on the foanmed resin container is reduced, resulting in a
printing failure. The ink transferred onto the cavity nmold is further
transferred onto the next nmold product, 5 resulting in successive
printing failures. Since the print paper sheet shoulg Eﬁ Eglled
into a tWOATR15hape before the nol ding, the process stf

conplicated, resulting in an increased costy To sol ve these

problems of the prior art, it is an object 10 of the present invention to
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which enploy a thin and less stiff or floppy synthetic resin sheet

I nstead of the paper base and a | abel obtained by prelimnarily _
printing fine letters and a sharp design such as 15 including snooth
gradation on the resin sheet, and is adapted to apply the fl oppy sheet
| abel in a predeterm ned position on - the foaned resin container by

i nt egral nolwomy24z hout rolling the | abel into a tubwmcarreamagst bef ore
nol di ng the foamed resin container. g0 It is a nore specific
obj ect of the present invention to provi de a process and apparatus for

produci ng a foanmed resin container with a label, in which a sheet

whi ch bears pAint3® rm~ Lo & ;@ HrPst BinkEd-Yertions thereof is .
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- 5- container with a label is readily and continuously perforned.

DI SCLOSURE OF | NVENTI ON I n accordance with one preferred node of
t he present invention to achieve the aforesaid objects, there is
provided 5 a process for producing a foaned resin container with a | abel
provided on a circunferential surface thereof by integral TP96058510
conpri si ng sMp%¥24312 suppl yi ng asconti nuous sheet l,f/:'\/n”i ch %ggrs

| abel bodies printed thereon to a | abd punchi ng devi ce upon
positioning 10 each of the |abel bodies at a punchi ngﬁ posi ti on;
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on a | abel reception platformhaving nmeans for fixing the | abel

beneath the punching position; novi ng the | abel reception

pl at f orm whi ch bears the label 15 fixed thereon to supply the |abel to a
predet er mi ned position wWith respect to a dumry core nol d;

appl ying pressurized gas jet to the |abel to wind the | abel around the
dummy core mebdmaid e fixing the | abel around t he dumBETEBIED38| d by
suction through vent holes formed in 20 18he dummy core nol d;

mat chi ng the dunmy core nold which bears the |abel fixed thereon with
a cavity nold, t ' b e = -

I nner wall of %ﬂﬂﬂgﬁ??g}%%_f’%&)ﬁ?}i#%%ﬁ eémgonﬁtvaﬁﬁf h%%?@ﬁ% ¥
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- 6- core nold while sucking through vent holes fornmed in the

cavity nol d; separating the dummy core nold fromthe cavity nold
whi ch bears the label fixed on the cavity inner wall in intimte 5
contact therew th; and | ocking a core mold with the cavity nold,
| oadi ng f oamabl e resi n beads therebetween, and heati ng-ii8¢03a58mab! €
resin beads Wa928H# nol di ng, whereby the froamed resin container is
nol ded integrally with the label. 10 I n accordance w th anot her

preferred node of the present i nvention, there_ is_provided ap, -
appar at us for 3 oRfeitipRET S dOBS5 1 BXWIT b TS, BES 11, RERS

AXRIIMERS SHXRIT SN (H1 188 | BAOEAMRECERSh T
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foamed resin container with a | abel provided on a circunferenti al
surface thereof by automatically performng a process sequence froma -
| abel punching step to an integral 15 nolding step, conpri sing:

a sheet feeding device having a nechani smwhich is capabl e of
positioning each of |abel bodies printed on a conti nuous sheet;

a | abel punawdpzR4d2vi ce which includes a punching 20 mecRERITBIG0BESH
punchi ng the supplied sheet in order to obtain a | abel in a
predet erm ned configuration, and a | abel reception pl atform adapted to
fix the | abel thereon at a position wherel2 t he | abel has been punched
and to be novable to a predeterm ned position with respect to a dunmy

g?f'e mol d;  28g# & 3% SN ECE -LEuEM NItk DG shepia gl Loy {4e punching
RIROMKE 61k, F_ALOLY (TH) 250, 1 ~2mmi#ET 3R
I, X9FELLiIZ0. 2~0. 5mmiZBETANEICERENLTEY., 0.
1~I1mmOBBIMREEZF LTS, i, B, SV LOEEH»D
5 0~3ImmicHIETIMNRBIZEBRINTEY, 0. 1~1mmDEBSLVRE:
ALTW3,

A L EMERR RT3 WRITITE ¥ UF 4 —NEICBFEE LA RBT,
SRNLDOELEREHIBEBRRTROAFSFELY, LAL, BhiiibhE
V30D E, FANVLOERIERDIBABBL 2o T, FRETHD, UEX

10 Y, BEhZ0~10mmizBETI - LBEEL,

&5, FRALE LY XL ERICARR DT S BAITIL. UTOFES
RASNHS, RUSER S ITREMTETAVLERIIREL LEFRTESEXV
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-7- t he | abel ; a cavity nold provided in association with
~ the dunmy core nold so that the cavity nold can be natched with the
dumy core nold, the dumry core nold having vent holes for suction 5
to fix the | abel around the dunmy core nold after the | abel is wound
around the du core nold by a pressurized gas jet mechani s and

a core nold pgg¥?ﬁﬁﬁzin association with the cavity nmold PCHIPOMIBPL ¢ he
cavity nold can be matched with the core, the core” 10 nold havi ng suction
holes for intimately fixing the |abel t hereon by sucking the | abel
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nold, a feed hole for feeding foamable resin beads, and heater means
for foam nolding, the cavity nold having heater neans 15 for the foam

nol di ng. In accordance with the present invention, a continuous
sheet which bears | abel bodies printed in predeterm ned portions
t hereof is supplied so that each of the |abel bodies can be properly

positi oned, AYRIO¥24¥2 t he | abel body is cut off 20 and tranepDsweesassp t he
predeterm ned position with respect to 14 the dummy core nold by the
| abel reception platformwhich has the means for fixing the |abel to

befor b the | Aol R Ca R I ML PRE 0 e cquent pos: L1 oni ng oper ation is

required. 25 Fvehdd & SEMBHEEE DRI s S AT IR BN Yt & it Mk hoBpd
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around the dummy core nold is held around the dummy core nold by
suction through the vent holes, there is no need to prelimnarily rol
the | abel into a tubular shape. Therefore, the foamed resin
container with a label 5 provided in a predeterm ned position on the

circunferenti surface of the container in an integral n be
pr oduced %%gl lf/ and efficiently. Furigﬁer, the step of ?@Wﬁe

| abel into a tubular shape can be elinmnated, so that the appar at us
can be sinplified, requiring no conplicated process 10 _and no speci al
devi ce. YN & .t B &dudt i nkidB Pkl TsX & indE el < M itikid 8R4 sm

'ncludes a punghi o 4. 8% B S Y Lk M OB £ DS ricxy, B
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sheet which bears the | abel bodies printed thereon and then hol di ng
the | abel, the punching plate being forned with an 15 opening having. a

configuration conpatible with the |abel, and the | abel reception
platformis adapted to nove up through the opening to the upper side
of the punchln%mglate and have vent hol es for pressurization and
suction. Wth this arrangenent, the |abel thus curCTirbeesast hel d

on 20 the punching plate is transported- as it is, to the dumry core
nold and therefore, the position of the | abel once deternined I S not

Chvention, thars e AR N AT T A iy S g aRpten
cont ai ner Wi e AR U T Lok BB 3 2lehs Pioy L@ CRLUBNoZHALEA LT
FRAVEIMELT, FVERBRERAERO> ¥ UF 4 NEICES S EH¥E
BT LRI IEgEONEMRCERIEy bTHII LATES,
5§ BLRESAAFERABBERL. SSVLRRABRESR L OMIZKENL
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| surface thereof by integral nolding,
corrprl Si nﬂlﬁ!‘}m 'ﬂﬁﬂ"’ﬂ : wi nding the | abel around a dummy core nol d,
and retai el around the dunmy core nold by suction through

vent 5 holes forned in the dummy core nol d; : correcting a
possi bl e positional offset of the |abel by stoppi ng the_suction from
the dummy cor NV medi atel y beforri the dummy core nBFYIRISPIBSH| ng
the |l abel is matched with a cavity mold, or by matching the dunmy core
mold with the 10 cavity nold; transferring the | abel onto a
cavity inner wall of the cavity MR OEEEH | xi ng the | abel thereto in

i nti.mate contact
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therewith.by pressurizing the | abel through the vent hol es of t he

dunmmy cop. ~ separating the dummy core nold fromthe cavity
mol d wi t wm“ﬂﬂmmwm i xed onto the cavity inner wall in intimte -
contact * ¢therebhith; *and | ocking the cavity nold with a core
nold with the | abel fixed onto the cavity inner wall in intimte
contact 20 WO¥M2R2t h, then | oadi ng foanabl e resin beads, poOrlwgeissng t he
f oamabl e resin beads for foam nol di ng, whel®by the foaned resin
container is nolded integrally with the | abel. In accordance with

el ool ber o Ry MUESAII X ofC SO ERBI S (B o0
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-10- . cavity nold to correct the positional offset of the | abel by
t he mat Hl'lmumunntwnﬂmy core nold with the cavity nol d. Even if the
positio | abel occurs, the |abel wound around t he

dummy cofe i"s 8ncé freed and therefore 5 when the dumy core nold is
mat ched W|th the cavity nold, the positional offset ofpéfispokadasd S
corrected. TRMS724H2 | abel i's transfe{s{ ed onto a predeterm ned
position of the inner wall of the cavity nold and fixed thereon in

intimte contact therewith by pressurizing the | ab t hrough the vent
hol es of 10 e%#?xykq? mthtéﬁm S0 %‘g-ﬂio
Thereafter, the c dis locked with the core nold with the

| abel fixed onto the cavity inner wall in intinmate



contact therewth. Then, the foanable resin beads are | oaded and
heat ed for foam nol di ng; whereby the foaned resin 15 container can be

nol ded integrally with the label. Therefore, t he foam nol di ng of the
f oaned resin container and the. application of the | abel are

si mul t aneously achi eved while the positional offset of the | | is
efficiently pWRAERIHRY without rolling the I abel into a YW ape
before the foam 20 nol ding. Thus, the foaned resin container
with the synthetic resin | abel provided on the circunferential surface
t her eof can be produced efficiently tHr a sinplified process by
enpl oyi ng a thin and less stiff synthetic resin sheet, instead of a

25 "“paper base, and a | abel bearing fine letters and a sharp

2




design such as including snmooth gradation prelimnarily printed

thereon and by providing the | abel in a predeterm ned position on the
foamed resin container in an integral manner while efficiently
preventing the positional offset of the 5 | abel . The resulting
foaned resin container with a |label is aesthetic, and the |abel is
flush with t h&V@IVMUAf erenti al surface of the resulti ngPFEHPSFsin
container, and is |ess |iable to be peeled off. Therefore, the foaned

resin 10 container can readily be produced 2Qi§h has a | abel bearing
information represented by fine letters an@ 1;arp desi gn such as
i ncl udi ng snmooth gradation printed thereon by nulti-
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color printing or the like. BRI EF DESCRI PTI ON OF DRAW NGS 15

Fig. 1 is a schematic viewillustrating an apparatus adapted to supply
a sheet including | abel bodies printed in pr edet er mi ned positions

t hereon, stanp out a | abel body out of t he sheet and transport the
resulting | abel in accordance with one enbodi nent of the present
invention; 2WO9M422Fig. 2 is a front viewillustrating a m*’%h
bears a | abel body in a predeterm ned position thereof; Fi g.
3 is a sectional viewillustrating a punching devi ce; Fi gs.
4(1) to 4(3) are diagranms for explaining t31ys|3ep 25 of winding a | abel
around a dummy core nold;
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-12- Fig. 5is a perspective viewillustrating a | abel w nding

device in accordance with another enbodi nent of the present I nvention;
Fig. 6 is an explanatory diagramillustrating the 5 operation of the |abel
wi ndi ng device of Fig. 5; Fig. 7 is an explanatory di agram

Il lustrating t\%wmzn positional relationship between the | a %g, §4 di ng
devi ce of Fig. 5 and dumrmy core nol ds; Fig. 8 3 onal
viewillustrating a state where 10 |abels are wound around the dummy core

nol ds; Fig. 9 is a sectional viewillustrating a dunmy core nold
and a cavity nold matched with each other; 4

% 4 X
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Fig. 10 is a sectional viewillustrating a state after a | abel is
transferred onto an inner wall of the cavity nold; 15 Fig. 11 is a
reference diagramillustrating a state where a | abel wound around a
dunmy core nold is offset; Fig. 12 is a sectional view
Illustrating a core nold and

a cavity nold mat ched w tpgrrspednassiher ;
and wOopPR2123 is a vertical sectional viewillustrating a 20
foaned resin container with a | abel. BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON

Preferred enbodi nent sgo e present invention wl|
herei nafter be descri bed. qﬂ.)rgv/“laﬂ|

In the present ention, as shown in Fig.
1, to obtain a | abel

L a continuous sheet 1 on which 25 |abel bodies 11
each bearing information represented b*ﬂ
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- 13- |l etters and vignettes designs or the like are printed are

punched to cut off each | abel body 11. Reference nuneral 11' denot es
openi ngs. The | abel bodies 11 printed on the sheet 1 are arranged at
predeterm ned intervals, and each have a fan 5 shape, for exanple, as

shown in Fig. 2. Further, a position detection mark 1 &?ﬁﬂhb&hed
bet ween each W&%REA pair of | abel bodies 11, 11 on tﬁ'g eer. The

position detection mark 12 is detected by detector neans 29 such as a
phot oel ectric tube. The sheet 1 is quantjtatively fed with the |abel
body 10 properly positioned by actuatindBa./J et feed driving notor M

provided in association with the detector neans. Exanpl es of
specific sheets (filnms) on which the |abel
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bodies 11 are to be printed include resin filnms of t her nopl astic
resins, such as pol ystyrene, polypropylene, high 15 density polyethylene,
pol yvi nyl chl ori de, polyethylene t erepht hal ate, pol yam de and

pol yvi nyl i dene chl ori de, containing 8* to 65% by wei ght of inorganic
fine powder, filns obtai ned by coating these resin fil ' | at ex
containing WOYhorganic filler, and filmnms obtai ned by %&*‘%’%@
alumnum 20 on these filnms by evaporation. The base of the sheet may be
ei ther nono-|ayered or nulti-I|ayered. As required, an adhesive

| ayer is provided on the rear’ surféze/aa the sheet (to be brought in
contact with a foaned resin container). Exenplary materials for the
adhesive layer 25 include |ow density polyethylene, a copolyner of vinyl
acetate
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-14- and et hyl ene, a copolynmer of ethylene and acrylate or

net hacryl ate, and netal salts of a copol yner of ethylene and acryl ate
or nethacrylate, anong which a heat-seal able resin having a nelting
point of 85 [err]C to 135[err] Cis preferably used. 5 | f the sheet
whi ch bears the | abel bodies 11 printed thereon is fornmed of a resin
of the sane tYP&"¥@1} he materi al for the foamed resinFCOAPHORHE or if
a printing ink to be used is excellent in adhesiveness, the |abel nmay
be fuse-bonded onto the foaned resin container in the nolding. Were

it is 10 difficult to fuse-bond the | abdl £43the foamed resin
contai ner, however, the |label L nmay have an adhesive | ayer for
fuse-bonding on its rear surface to assuredly bond the | abel
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onto the foaned resin container. The adhesive |ayer may be provi ded
either entirely or partially on the rear surface of 15 the label L. The

| abel L may have a thickness of 10 [err]mto 1 nm preferably 50
[err]mto 100 [err]m The sheet 1 is fed in such a manner that
one | abel body 097 1 can be positioned in a predeterm ned position, and
then the S ped | abel body 11 is cut off fromthe s PRI6HIRaL

| abel 20 obtained by the punching is denoted at "L" in the drawings. A
punchi ng device 2 as showmn in Figs. 1 and 3 is, used for the punchi ng.
For punching the sheet 1 to cut off the |adL/H&dy 11, after the
feeding of the sheet 1, a press-punching drive portion 22 is driven

agai nst a punching plate 20 formed 25 therein an opening 21 having a
configuration conpatible with
- g 9 E
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- 15- the | abel body 11, thereby to press-cut the sheet. The
punching plate 20 further includes a | abel reception platform 23

havi ng, for exanple, vent holes 24 which can suck one or nore | abel s,
as nmeans for fixing the label L to that position. 5 The label L is
fixed onto the |,.reception platform 23 beneat h the punchi ng

posi tion by sug#ﬁﬁﬁ“?%rough t he vent hol es 24. After thePGTAIBE$OBSY
cut off, the sheet 1 is wound up by a sheet wi nd-up device 3 driven by
a sheet w nd-up driving notor M2. The wi nd-up device 3 is preferably
operated 10 in association with the afordihwﬂi3 abel body detection neans.
The | abel reception platform 23 is novable together with t he punching
pl ate 20 between a position where the | abel
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punchi ng device 2 is provided and a position where the |abel L i's
wound around a dummy core nold 5. Position detection neans 15 for

properly determ ning the position of the |abel reception pl at form 23
are provided at the | abel punching position and at t he position where
the label L is wound around the dummy core nol d 5. As shown
in Fig. 4, thdV@8HMAI2ng pl ate 20 which bears the 20 |abel PCTHE8Sher eon
by suction is noved to a predeterm ned position, and the | abel
reception platform23 is lifted up and jﬁﬁ at the position where the

| abel L is wound around the dummy corLJ % 5. The | abel reception

platform23 is positioned with respect to the dummy core nold 5 by
various 25 detection means.

g 1K

56

_.%;
g



- 16- Al t hough the apparatus shown in Fig. 1 is constructed

such that, after one label L is cut off, the |abel reception pl at f or m
23 is noved every by one |abel pitch to the next adj acent | abel L
along with the punching plate 20 for the 5 next | abel punching, the

pr ess- punchi ng Lve portion 22 may be noved by one | abel pitch.
Alternatively,vﬁigmﬁf SS- punchi ng drive portion 22 may /IRINAI8EL Ct ed
such that two | abels L can be cut off at a time, or such that nore

t han two | abel s L can be cut off at a.gigpI In such a case, a 10
plurality of dummy core nolds 5 are provide o] 3hat a plurality of
foanmed resin containers with | abels can be produced by multi-shot

mol di ng. An enbodi ment for four-shot
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nmol ding is shown as the nulti-shot molding in Fig. 5. The
resulting label L is wound around the dunmy core nold 15 5 by applying

pressurized gas jet to the |abel L as shown in Figs. 4(1) to 4(3). The
application of the pressurized gas jet for winding the | abel L around
the dummy core nold 5 is achi eved by setting the label L with the

central porti dNO972421% her eof abutting agai nst the dummy cor e PRE{TEP64385L
shown in 20 Fig. 4(1), and closing pressure reduction valves 25 connected
to the vent holes 24 of the |abel recepti%gLPiigforn123 and, at the
sanme time, opening pressurization valves J pply the pressurized
gas jet to the label L. The right and |eft sides of the |abel L may be
wourrd around the dummy core nold 5 25 1in a tinme-staggered manner by

appl yi ng pressurized gas j et gﬁ 13 Eﬂ

-
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-17- " alternately to the right side and the left side of the | abel

L, as shown in Figs. 4(2) and 4(3), by separately operating t he
pressure reduction valves 25 and the pressurization val ves 26
connected to the left and right side vent holes. Thus, the 5 edge
portions of the |abel L can snoothly Jd3 overl apped, t her eby
suppressing the winkling and folding of the |abel L. Therefore, this
arrangenent is the nost preferable. Since the | abel L can be
transported by noving the | abel reception platform23 to the position
where the label L is 10 wound around the dummy core nold 5 after the | abel
body 11 is once positioned for the punchi ng, no subsequent positioning
operation is required. In addition, Pﬁ%FEIPEIﬂH need to rol

PROCESS AND APPARATUS FOR MANUFACTURING
A FOAMED RESIN CONTAINER WITH A LABEL
5 TECHNICAL FIELD
The present invention relates to a process and apparatﬁs
for producing a foamed resin container with a label for use as
a bowl for instant noodles, a drinking cup for juice, hot
coffee or the like, a vessel for.frozen-sweets, or a like
10 packaging container.
BACKGROUND ART
Conventionally, foamed resin containers have widely been
used as vessels for instant food, juice or the like. Such a
foamed resin container is generally produced through a foam
15 imolding method in which pre-foamed beads obtained by
preliminarily foaming foamable resin beads containing a
polystyrene resin and a volatile blowing agent such as butane,
pentane or chrolofluorocarbon are loaded in a mold cavity and
heated by a heating medium such as steam for foaming the
'20' foamed resin containers.
~Some of the foamed resin containers are provided with a
label which bears informatiqn such as a trade name and a
maker's name and/or a design such as a vignette printed
thereon, or serves to impart an excellent gas barrier property

25 to the foamed resin containers.



the label L into a tubular shape. . As descri bed above, the
pressurized gas jet may be 15 equi pped with the | abel reception platform
23. Alternatively, . a label winding stand may separately be provided
whi ch has a pressurized gas jetting mechanismfor wnding the |label L
around the dummy core nold 5, and an -&iditi onal step may be enpl oyed
in which the label is transferred fromthe |abel 20 reception platform 23
to the | abel w nding stand through transfer nmeans by suction. The
enpl oynment of the | abel wi nding stand is particularly preferred where
a plurality of Knowr &gl methad cion arevwiding suchhdnfoamatieomhonprdhaiced
at a time. This arrangenent is enployed, for exanple, where the 25

| abel bodi dsikel an &ha isuripas o & f9 i%8sigy qandeingy t(foamed bead

cup), there are a method wherein information or the like is

directly printed on the surface of a foamed resin containef, a
5 method wherein a label bearing information or the like

preliminarily printed thereon is bonded onto a foamed resin

container, and a so-called shrink-labeling method wherein a

heat-shrinkable film bearing information or the like

preliminarily printed thereon is wrapped around a foamed resin
10 container and shrunken by heat.

In the method of directly printing on the surfade of a
foamed resin container, it is difficult to obtain a sharp
printing like gravure or to perform a multi-color printing.

In the method of bonding onto a foamed resin container a label

15. bearing information preliminarily printed thereon, a container
molding step, a label stamping step, and a ;abel bonding step
are separately performed. Therefore, it is required that the
label be positioned in place in the label bonding step, so
.that the process is complicated. In the shrink labeling

20 - method using a heat-shrinkable film,'the heat-shrinkable film
softly adheres on the container so that the film is liable to

’ slip.out'of the container if the container.has an inclined

circumferential surface.

To solve these problems, Japanese Unexamined Patent

25 ‘Publication No. 4-331132 (1992) discloses a method for in-mold



- 18- " filmsheet, or where a plurality of filmsheets each bearing

| abel bodies 11 are fed in parallel. Figs. 5 to 7 show an
apparatus which is capable of si mul taneously formng four |abels L and
includes a label 5 w nding stand having a pressurized gas jetting
mechanism in accordance with ana$er enbodi mrent of the present
I nventi on. The apparatus includes a punching plate 31 fornmed with
recesses each having a configuration conpatible with a | abel body, and

a |label winding stand 32 for sucking up labels L cut 10 off on the
punchi ng pllakelding f @ fpaned resipgontaineunwhich inglndes \atensmmt

core nolds 5. The punching plate 31 holds thereon the | abels cut
of f by rolling into a predetermined tubular shape a print paper sheet

having a print layer on the outer surface and a heat-seal
layer on the inner surface of a paper base, setting the print

5 sheet in a cavity mold, fixing the print sheet on the inner
wall of the cavity mold by evacuating the cavity through a
multiplicity of gas vent holes provided in the cavity mold,
matching the cavity mold with a core mold, loading foamable
resin beads into a gap defined between the print paper sheet

10 and the core mold for foam molding, and fuse-bonding the print
paper sheet onto the resulting foamed resin container by
applying heat thereto for the foamed resin molding.

However, the aforesaid method involves complicated
process steps because the print paper sheet is once punched

15 out into a predetermined configuration and then the punched
sheet should be rolled into a tubular shape. Further, the
print paper sheet which has the print layer and the heat-seal
layer provided, respectively on the opposite surfaces of the
paper base is inferior in the moisture resistance and gas-

20 barrier property. Therefore, the paper sheet absorbs steam
applied when the foamed resin container is molded, so that the
printing is liable to be blurred. In addition, because the
print layer on the outer surface of the paper base is brought
in directly contact with the cavity mold, the printing ink is

25 liable to be transferred onto the cavity mold from the print



the driving of the press-punching drive portion 22. In this

enbodi ment, a sheet which bears | abels arranged along two 15 parallel
lines is.fed. The punching plate 31 is noved by one | abel pitch with
two | abels held thereon, and the next two | abel s are cut off on the
punchi ng plate 31. Then, the puncging plate 31 is noved to the | ower
side of the | abel w nding stand 32 with the four labels L in total
hel d thereon. 20 The | abel winding stand 32 includes two support

pi pes di sposed parallel to each other and serve for conduits for
sucti on andapessshegttbyrheabnd fBiirthagainting tinkstBnsfer growrsiedthm
the support pipes 33 and each including a pair of air pipes. The
sucki ng porR¥ine dematty erhthefeaned resin contyinexr i yedueedon val ve

and a pressurization valve as in the .
resulting in a printing failure. The ink transferred onto the

cavity mold is further transferred onto the next mold product,

5 resulting in successive printing failures.

Since the print paper sheet should be rolled into a
tubular shape before the molding, the process steps are
complicated,.resulting in an increased cost.

To solve these problemé of the prior art, it is an objéct

10 of the present invention to provide a novel process and
apparatus for producing a labeled foamed resin container with
which employ a thin and less stiff or floppy synthetic resin
sheet instead of fhe paper base and a label obtained by
preliminarily printing fine letters and a sharp design such as

15 including smooth gradation on the resin sheet, and is adapted
to apply the floppy sheet label in a predetermined position on
the foamed resin container by integral molding without rolling
the label into a tubular shape before molding the foamed resin
container.

20 It is a more specific object of the present invention to
provide a process and apparatus for producing a foamed resin
container with a label, in which a sheet which bears printed
labels in predetermined portions thereof is continuously
supplied and a process sequence from the step of punching a

25 label from the sheet to the step of molding the foamed resin



-19- ' af oresai d enbodi nent. Wien the | abels L are
transported or sucked, the two support pipes 33 are horizontally
parallel with each other. When the labels L are fed to the dumry core
nolds 5, a support 5 portion 35 is rotated by 90 degrees so that the
support pipes 33 are vertically -g¥anged as shown in Figs. 6 and 7.
When the | abels are to be wound around the dummy core nol ds 5, the
dummy core nolds 5 are noved to the upper sides of the respective

| abels L held by the | abel winding stand 32. 10 The |abels L are wound

around t he chnraineyr oviehl ds kel is regdlly @ndrcaftinuausiy parformedt in

the sane nanner as in - the aforesai d enbodi nent.
DISCLOSURE OF INVENTION

In accordance with one preferred mode of the pfesent
invention to achieve the aforesaid objects, there is provided
5 a process for producing a foamed resin container with a label
provided on a circumferential surface thereof by integral
molding, comprising steps of:
supplying a continuous éheet which bears label bodies
printed thereon to a label punching device upon positioning
10 each of the label bodies at a punching position;
cutting off the label body and fixing a resulting label
on a label reception platform having means for fixing the
label beneath the punching position;
moving the label reception platform which bears the label
15 fixed thereon to supply the label to a predetermined position
with respect to a dummy core mold;
applying pressurized gas jet to the label to wind the
label around the dummy core mold while fixing the label around
the dummy core mold by suction through vent holes formed in
20 the dummy core mold;
matching the dummy core mold which bears the label fixed -
thereon with a cavity mold, and then transferring and fixing
the label onto an inner wall of the cavity mold in intimate
contact therewith by stopping the suction from the dummy core

25 mold or by pressurizing through the vent holes of the dummy



In aﬁothe} enbodi mrent for wi nding the | abels around the dummy core
nol ds 5, the support portion 35 may be noved along 15 w th the sucking

portions 34 holding the I'abels w thout noving t he dunmy core nol ds 5.
As described above, the |l abels L retained by the |abel reception
platform 23 or the |abel w nding stang-32 are wound around the dumy
core nolds 5 by applying pressurized gas jet 20 to the labels L. The
dummy core nolds 5 each have a plurality of vent holes 52 fornmed in a
circunferential wall thereof so that the wound | abels L can be sucked
and br oughtcane imalidnhile sugkimacthngudh rventhahes farmes dh tkheyacuum
The vent hol es 52 may be elongate slits or circular openings, for

exanpl e. BaVifte mabdvn core molds 5 are slightly larger than core nolds 7

separating the dummy core mold from the cavity mold which
bears the label fixed on the cavity inner wall in intimate

5 contact therewith; and |

locking a core mold with the cavity mold, loading
foamable resin beads therebetween, and heating the foamable
resin beads for foam molding, whereby the foamed resin
container is molded integrally with the label.

10 In accordance with another preferred mode of the present
invention, there is provided an apparatus for producing a
foamed resin container with a label provided on a
circumferenfial surface thereof by automatically performing a
process sequence from a label punching step to an integral

15 molding step, comprising:

a sheet feeding device having a mechanism which is
capable of poéitioning each of label bodies printed on a
continuous sheet;

a label punching device which includes a punchihg

20 mechanism for punching the supplied sheet in order to obtain a
label in a predetermined configuration, and a label reception
platform adapted to fix the label thereon at a position where
the label has been punched and to be movable to a
predetermined position with respect to a dummy core mold;

25 a device for winding up the sheet after the punching of



- 20- | " (which will be described later) so as to be intinmately matched

with cavity nolds 6 substantially without gap with the | abels L fixed
around the dummy core.nolds 5. As shown in Figs. 8 and 9, the dumy
core nolds 5 each have an air chanmber 53 5 provided therein, and a
plurality of passages 51 fornmed in they. bottom t hereof for evacuating
(vacuum ng) or pressurizing the air chanber 53. The passages 51 are
each provided with a pressure reduction valve 54 or a pressurization
val ve 55 (see Fig. 11) and connected to a pressure equi pnent not

shown. 10 thEhdsbediven t he pressure reduction valves 54 of the dunmy core
nol ds are opened, the air chanbers 53 of the dummy core nol ds 5 are

evacuat ed t hr ough Gawl tha gt provided dapasaadatiamharith the dummy core
mold so that the cavity mold can be matched with the dummy

core mold, the dummy core mold having vent holes for suction
5 to fix the label around the dummy core mold after the label is
wound around the dummy core mold by a pressurized gas jet
mechanism; and
a core mold provided in association with the cavity mold
so that the cavity mold can be matched with the core, the core
10 mold having suction holes for intimately fixing the label
thereon by sucking the label after the label is transfefred
from the dummy core mold onto an inner wall of the cavity
mold, a feed hole for feeding foamable resin beads, and heater
means for foam molding, the cavity mold having heater means
15 for the foam molding.
In accordance with the present invention, a continuous
sheet which bears label bodies printed in predetermined
- portions thereof is supplied so that each of the label bodies
can be properly positioned, and then the label body is cut Sff
20 and transported to the predetermined position with respect to
the dummy core mold by the label reception platform which has
the means for fixing"the label to that position. Therefore,
only one positioning operation is required before the label
punching, and no subsequent positioning operation is required.

25 Further, since the label such as of a synthetic resin wound



Iabelé L fhrough t he passages 51. \Wen the pressurization val ves 55
are opened, the air chanbers 53 in the dumy core 15 nolds 5 are

pressuri zed through the passages 51. The af oresai d vent holes 52
communi cate with the air chanmber 53, and an atnospheric rel ease val ve
56 is provided which serves . to i+gtantaneously bring the evacuated or
pressurized air chanber 53 back to the atnospheric pressure. 20

Wth the labels L thus wound around the dumry core nolds 5, the
pressure inside the air chanbers 53 is reduced to, for exanpl e, 200
mHg to 74Caronpd tikerdengmy heortelndld lisdrelbd around thel dummhecore mold
circunferential surfaces of the dummy core nolds 5. The pressure

i nsi de t he RY rsu@kieR rchapughthe ofrit yheles psthers 19| p@eRRGB ¥R ng on t he

t hi ckness (or wei ght), of the | abel
(prelim narily roll the label into a tubular shape.

Therefore, the foamed resin container with a label
5 provided in a predetermined position on the circumferential
surface of the container in an integral manner can be produced
readily and efficiently. Further, the step of rolling the
label into a tubular shape can be eliminated, so that the
apparatus can be simplified, requiring no complicated process
10 and no special device.

In the production apparatus, the label punching mechanism
includes a punching plate for cutting off the label ffom the
sheet which bears the label bodies printed thereon and then
holding the label, the punching plate being formed with an

15 opening having a configuration compatible with the label, and
the label reception platform is adapted to move up through the
opening to the upper side of the punching plate and have vent
holes for pressurization and suction. |

With this arrangement, the label thus cut off and held on

20 the punching plate is transported, as it is, to the dummy core
mold and therefore, the position of the label once determined
is not changed.

In accordance with another preferred mode of the present
invention, there is provided a process for producing a foamed

25 resin container with a synthetic resin label provided on a



-21- CL. After the | abels have been suck-fixed on the dumy
core nol ds 5, an assenbly including the dumry core nolds 5 is
i nverted or noved in such a manner that the dunmy core nolds 5 5 are
brought closer to the cavity nolds 6 (hereinafter referred to as
"cavity nolds") or, alternatively, the-cavity nolds 6 may be brought
closer to the dummy core nolds 5 so that the dummy core nolds 5 can be
mat ched with the cavity nolds 6. In t he subsequent step, the dummy
core nolds 5 are inserted into 10 the cavity nolds 6 to be matched
therew th edrcuhmferentiad. sarface thezeoff bar indegradnmpiidding,essure
reduction) through vent hol es 65 of the cavity nolds 6 is started and,
at the saneomprising steps of:
winding the label around a dummy core mold, and retaining

the label around the dummy core mold by suction through vent

5 holes formed in the dummy core mold:;

correcting a possible positional offset of the label by
stopping the suction from the dummy core mold immediately
before the dummy core mold retaining the label is matched with
a cavity mold, or by matching the dummy core mold with the

10 cavity mold;

transferring the label onto a cavity inner wall of the
cavity mold and fixing the 1abel-thereto in intimate contact
therewith by pressurizing the label through the vent holes of
the dummy core mold;

15 separating the dummy core mold from the cavity mold with
the label fixed onto the cavity inner wall in intimate contact
therewith; and

locking the cavity mold with a core mold with the label
fixed onto the cavity inner wall in intimate contact

20 therewith, then loading foamable resin beads, and heating the
foamable resin beads for foam molding, whereby the foamed
resin container is molded integrally with the label.

In accordance with the present invention, the suction

from the dummy core mold is stopped immediately before the

25 dummy core mold holding the label thereon is matched with the



time, pressurization through the passages 51 of the dummy core nol ds 5
Is started or the suction through the passages 51 of 15 the dumy core
nolds 5 is stopped, whereby the labels L are rel eased fromthe dunmmy
core nolds 5 and fixed on cavity inner wal s of the cavity nolds 6 in
intimate contact therew th, -ifgeferring Fig.10, the cavity nolds 6
each include annul ar grooves 66 forned in the cavity inner wall to be
respectively 20 fitted along upper and | ower edges of the |abel L
transferred and fixed onto the cavity inner wall, |ongitudinal grooves
(not showncavdryeahcld ttee axprriect ithee posdltiionalh e fifseieofi \Wwhey 1abel iyt t ed
along left and right edges of the |abel L, and vent hol es 65 for

evacuat i ng tep datehing aferthee dumny (core mold with tthey cavitye mad@ -ty i nner

wal | and the annul ar grooves 66 _and
Even 1f the positional offset of the label occurs, the label

wound around the dummy core mold is once freed and therefore,
5. when the dummy core mold is matched with the cavity mold, the

positional offset of the label is corrected. Then, the label

is transferred onto a predetermined position of the inner wall

of the cavity mold and fixed thereon in intimate contact

therewith by pressurizing the label through the vent holes of
10 the dummy core mold in the subsequent step.

Thereafter, the cavity mold is locked with the core mold
with the label fixed onto the cavity inner wall in intimate
contact therewith. Then, the foamable resin beads are loaded
and heated for foam molding, whereby the foamed resin

15 container can be molded integrally with the label. Therefore,
the foam molding of the foamed resin container and the
application of the label are simultaneously achieved while the
positional offset of the label is efficiently prevented
without rolling the label into a tubular shape before the foam

20 molding.

Thus, the foamed resin container with the synthetic resin
label provided on the circumferential surface thereof can be
produced efficiéntiy through a simplified process by employing
a thin and less stiff synthetic resin sheet, instead of a

25 paper base, and a label bearing fine letters and a sharp



-22- gaps defined between the [abel L and the |ongitudi nal grooves.
The cavity nold 6 has a steam chanber 62 therein so that the cavity
nold 6 can indirectly.be heated by introducing steam into the steam

chanmber 62. The cavity nold 6 further includes 5 a |oading device (not

shown) for

| oading a material into a-11- cavity 8 through a materi al

supplying port 61, a steam and cooling water feeding port 63, a drain
64, an air supplying port (not shown) for supplying air to transfer a
nmol d product onto a core nold 7. 10 The annul ar grooves 66 are
r espect i veldesigmesticly as ingluding @ntaoth igradatden preddoginmaaidto 2 mm
preferably 0.2 mmto 0.5 mm apart_ fromthe upper (or |ower) edge of

t he

10

15

20

25

printed thereon and by providing the label in a predetermined
position on the foamed resin container in an integral manner
while efficiently preventing the positional offset of the
label.

The resulting foamed resin cohtainer with a label is
aesthetic, and the label is flush with the circumferential
surface of the resulting foamed resin container, and is less
liable to be peeléd off. Therefore, the foamed resin
container can readily be produced which has a label bearing
information represented by fine letters and a sharp design
such as including smooth gradation printed thereon by multi-
color printing or the like.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a schematic view illustrating an apparatus
adapted to supply a sheet including label bodies printed in
bredetermined positions thereon, stamp out a label body out of
the sheet and transport the resulting label in accordance with
one embodiment of the present invention;

Fig. 2 is a front view illustrating a sheet which bears a
label body in a predetermined position thereof;

Fig. 3 is a sectional Qiew illustrating a phnching
device;

Figs. 4(1) to 4(3) aré diagrams for explaining the step

of winding a label around a dummy core mold;



| abel L, and each have a width of 0.1 mmto 1 mm and depth of 0.1 mm
to 1 mm The |ongitudinal grooves are respectively 15 forned as
corresponding to lines spaced O nmto 3 mm apart fromthe left and
right edges of the | abel L, and each have a width of 0.1 to 1 mmand a

depth of O.

1 Mmto 1 mm Were-the label L is to be provided to

entirely cover the circunferential surface of the foanmed resin

cont ai ner,
over | apped
i nner

the 20 left and right edges of the |abel L are preferably
to a certain degree with the |abel fixed on the caV|t%&
wal | Figi bt perspeRctive relew mlhcﬁ@minq)r@vlaﬁ%h winding

greater overlap margin increases the wastage of the |abel and is

hence unec
to 10 mm

10

15

20

25
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invention;

Fig. 6 is an explanatory diagram illustrating the
operation of the label winding device of Fig. 5;

Fig. 7 is an explanatory diagram illustrating the
positional relationship between the label winding device of
Fig. 5 and dummy core molds;

Fig. 8 is a sectional view illustrating a state where
labels are wound around the dummy core molds:;

Fig. 9 is a sectional view illustrating a dummy core mold
and a cavity mold matched with each other;

Fig. 10 is a sectional view illustrating a state after a
label is transferred onto an inner wall of the cavity mold;

Fig; 11 is a reference diagram illustrating a sfate where
a label wound around a dummy core mold is offset;

Fig. 12 is a sectional view illustrating a core mold and
a cavity mold matched with each other; and

Fig. 13 is a vertical sectional view illustrating a
foamed resin container with a label.

BEST MODE FOR CARRYING OUT THE INVENTION

Préferred embodiments of the present invention will
hereinafter be described. 1In the present invention, as shown
in Fig. 1, to.obtain a label L a continuous sheet 1 on which

label bodies 11 each bearing information represented by



- 23- ' The | abel L can precisely be positioned w thout any

offset in the follow ng manner. The | abel L wound around the dunmy
core nold 5 is liable.to be offset as shown in Fig. 11, and the
foll owi ng nethod can effectively prevent the offset of 5 t he | abel L.

| medi ately before the dummy core nold 3 retaining the | abel L fixed
thereon is matched with the cavity nold 6, the suction fromthe dumy
core nold 5 is stopped and, at the sane time, the evacuated air

chanber 53 is preferably brought back 10 to the atnospheric pressure
t hr ough t héedttesspland vigrieddws designdl wr 3he THke axee prdsiteidomade of f set
of the |abel L can be corrected for locating the label L in a
predet er i Famnghed thopput off each label body 11. Reference numeral 11'
denotes openings. The label bodies 11 printed on the sheet 1
are arranged at predetermined intervals, and each have a fan
5 shape, for example, as shown in Fig. 2. Further, a position
detection mark 12 is printed between each adjacent pair of
label bodies 11, 11 on the sheet. The position detection mark
12 is detected by detector means 29 such as a photoelectric
tube. The sheet 1 is quantitatively fed with the label body
10 properly positioned by actuating a sheet feed driving motor M1
provided in association with the detector means.

Examples of specific sheets (films) on which the label
bodies 11 are to be printed include resin films of
thermoplastic resins, sﬁch as polystyrene, polypropylene, high

15 density polyethylene, polyvinyl chloride, polyethylene
terephthalate, polyamide and polyvinylidene chloride,
containing 8% to 65% by weight of inorganic fine powder, films
obtained by coating these resin films with a latex containing
an inorganic filler, and films obtained by depositing aluminum

20 on these films by evaporation. The base of the sheet may be
either mono-layered or multi-layered.

As required, an adhesive layer is provided on the rear
surface of the sheet (to be brought in contact with a foamed
resin container). Exemplary materials for the adhesive layer

25 include low density polyethylene, a copolymer of vinyl acetate



by matching the dunmy core nold 5 with the cavity nold 6 while

stopping the suction of the label L fromthe dummy core nold 15 5.

More specifically, where a construction is enployed in whi ch t he dumy
core nold 5 is |located below the cavity nold 6 and the dummy core nol d
5 located on the |lower side is adapte<l4- to be noved up, the label L is
freed by stopping the suction 20 fromthe dummy core nold 5 and
preferably bringing the air chanber 53 instantaneously back to the

at nospheri c pressure t hrough the atnospheric rel ease val ve 56

i medi at el \Brsbfeghylene, (hecoppliman off Rthylkenaiand iapryiatke (ael L
natural ly noves down by gravity, and is supported on a flange 59
forned al oﬁb‘-‘tr?ﬁriélq‘iﬁvera‘gr‘@ﬁﬁﬁjerﬁﬂﬁsalo%@ec%dﬂﬂ%eﬂmﬁnﬁwléﬁﬁ)@ﬂ% f or

t he
acrylate or methacrylate, among which a heat-sealable resin

having a melting point of 85 C to 135 C is preferably used.
5 If the sheet which bears the label bodies 11 printed
thereon is formed of a resin of the same type as the material
for the foamed resin container or if a printing ink fo be used
is excellent in adhesiveness, the label may be fuse-bonded
onto the foamed resin container in the molding. Where it is
10 difficult to fuse-bond the label to the foamed resin
container, however, the label L may have an adhesive layer for
fuse-bonding on its rear surface to assuredly bond the label
onto the foamed resin container. The adhesive layer may be
provided eifher entirely or partially on the rear surface of
15 the label L. The label L may have a thickness of 10 um to 1
mm, preferably 50 zm +to 100 um.
Thé sheet 1 is fed in such a manner that one label body
11 can be positioned in a predetermined position, and then the
fan-shaped label body 11 is cut off from the sheet. The label
20 obtained by the punching is denoted at "L" in the drawings. A
punching device 2 as shown in Figs. 1 and 3 is used for the
punching. For punching the sheet 1 to cut off the label body
11, after the feeding of the sheet 1, a press-punching drive
portion 22 is driven against a punching plate 20 formed

25 therein an opening 21 having a configuration compatible with



- 24- positioning thereof. The upper edge of the |label L abuts
against the top inner wall of the cavity nold 6. Thus, the posi ti onal
of fset of the |abel L .can be corrected. : Where a nold assenbly is
enpl oyed which is designed such 5 that the dunmy core nold 5 is |ocated
above the cavity nold 6 and the dysny core nold 5 is noved down, the
suction fromthe dummy core nold 5 is stopped imedi ately before the
nol d mat ching to correct the positional offset of the |abel L by
utilizing the innernost face of the cavity of the cavity nold 10 6.

Wth the ofthetlapbelnbofiubdl, L theueb¥otpcpregs-cut thengheet. cBhe nolid 5

Is inserted into the cavitg nold 6, and then the
punching plate 20 further includes a label reception platform

23 having, for example, vent holes 24 which can suck one or
more labels, as means for fixing the label L to that position.
5 The label L is fixed onto the label reception platform 23
beneath the punching position by suction through the vent
holes 24. After the label L is cut off, the sheet 1 is wound
up by a sheet wind-up device 3 driven by a sheet wind-up
driving motor M2. The wind-up device 3 is preferably operated
10 in association with the aforesaid label body detection means.
The label reception platform 23 is movable together with
the punching plate 20 between a position where the label
punching device 2 is provided and a position where the label L
is wound around a dummy core mold 5. Position detection means
15 for properly determining the position of the label reception
platform 23 are provided at the label punching position and at
the position where the label L is wound around the dummy core
mold 5.
As shown in Fig. 4, the punching plate_20 which bears the
20 label L fixed thereon by suction is moved to a predetermined
position, and the label reception platform 23 is lifted up and
set at the position where the label L is wound around the
dummy core mold 5. The label reception platform 23 is
positioned with respect to the dummy core mold 5 by various

25 detection means.



air phanber 53 is pressurized. Thus, the label L is pressed agai nst
the inner wall of the cavity nold 6 by air jet through 15 the vent hol es
52. Thus, the label ‘L is released fromthe dummy core nold 5,
transferred onto the cavity inner wall of the cavity nold 6 and fi xed
t her eon |n_|ntinate contact t herpgu t h. The nol di ng of the
foaned resin container with a |label 20 can be achieved in the sanme manner
as in the aforesaid enbodi ment. In this enbodi nent, the |l abel L can be
posi tioned nore precisely. Thereafter, the dummy core nold 5
I's withdrawn fraibthdugh the cappazatus dslgown tin tFhkgd abels Lconscapueeed he
cavity inner wall 25 in intimte contact therewith, and the core nold 7
i s | ocked such that, after one label L is cut off, the label reception
platform 23 is moved every by one label pitch to the next
édjacent label L along with the punching plate 20 for the
5 lnext label punching, the press-punching drive portion 22 may
be moved by one label pitch. Alternatively, the press-
punching drive portion 22 may be constructed such that two
labels L can be cut off at a time, or such that more than two
labels L can be cut off at a time. In such a case, a
10 plurality of dummy core molds 5 are provided so that a
plurality of foamed resin containers with labels can be
produced by multi-shot molding. An embodiment for four-shot
molding is shown as the multi-shot molding'in Fig. 5.
The resulting label L is wound around the dummy core mold
19 5 by applying pressurized gas jét to the label L as shown in
Figs. 4(1) to 4(3). The application of the pressurized gas
jet for winding the label L around the dummy core mold 5 is
achieved by setting the label L with the central portion
thereof abutting against the dummy core mold 5 as shown in
20 Fig. 4(1), and closing preséure reduction valves 25 connected
to the vent holes 24 of the label reception platform 23 and,
at the same time, opening pressurization valves 26 to apply
the pressurized gas jet to the label L. The right and left

sides of the label L may be wound around the dummy core mold 5

25 in a time-staggered manner by applying pressurized gas jet



- 25- " with the cavity nmold 6. The nold | ocking is achieved, for

exanple, with the use of a press for beads foam nol di ng. The press

i ncludes a platform 60 provided on the upper side and a novabl e
platform 70 provided on the |ower side and adapted to 5 be nmoved up and
down by a ram 75. The cavity nold 6 -7+ xed to the platform 60, while
the core nold 7 is fixed to the novabl e platform 70. By | ocking the
cavity nold 6 with the core nold 7, a cavity 8 is defined therebetween
whi ch has a configuration conpatible with the container to be
produced. alernatelpheqdine mighty sigle and &he deftbaidel qff dhelddbel

t herein, a steam and cooling water_ feeding port 72, a drain 73 and an

air vent (rdot adhown i Fgse 120 andi4 (R, idc|separately operating

the pressure reduction valves 25 and the pressurization valves
26 connected to the left and right side vent holes. Thus, the

5 edge portions of the label L can smoothly be overlapped,
thereby suppressing the wrinkling and folding of the label L.
Therefore, this arrangement is the most preferable.

Since tﬁe label L can be transported by moving the label

reception platform 23 to the position where the label L is

10 wound around the dummy core mold 5 after the label body 11 is
once positioned for the punching, no subseqﬁent positioning
operation is required. In addition, there is no need to roll
the label L into a tubular shape.

As described above, the pressurized gas jet may be

15 equipped with the label reception platform 23. Alternatively,
a label winding stand may separately be provided which has a
pressurized gas jetting mechanism for winding the label L
around the dummy core mold 5, and an additional step may be
employed in which the label is transferred from the label

20 reception platform 23 to the label winding stand through
transfer means by suction. The employment of the label
winding stand is particularly preferred where a plurality of
foamed resin containers with labels are to be produced at a
time. This arrangement is employed, for example, where the

25 label bodies 11 are printed along a plurality of lines on the



t hough not shown, pressure reduction valves (regulators) and
el ectromagnetic valves including a load air valve, a steam 15 valve, a

di rect heating valve foor the cavity 8, a drain valve, a cooling water
valve and an air outlet valve, and control panel for controlling these
val ves. The material for theigeaned resin container shown in Fig.
13 is, for exanple, polystyrene beads containing a blowwng 20 agent and
having a dianeter of 0.25 mm The pol ystyrene beads are prefoaned
twelve times in bulkiness (to a dianeter of 0.57 mm). The foaned resin

cont ai ner |§ibﬂo%b%%’§:f¢§nvbﬁl§e a plyrelstyeafrE5lm sheets vpachbeaningg
ratio of 12 g bead, f oam npol di ng. The foaned resin
cont ai ner hhdbgl 9%d1%%n¥}gﬁF%tf%ﬂ i%sp§ﬁ%%ke}n Fig. 13, with a top

diameter of 96 Figs. 5 to 7 show an apparatus which is capable of

simultaneously forming four labels L and includes a label
5 winding stand having a pressurized gas jetting mechanism, in
accordance with another embodiment of the present invention.

The apparatus includes a punching plate 3i formed with
recesses each having a configuration compatible with a label
body, and a label winding stand 32 for sucking up labels L cut

10 ‘'off on the punching plate 31 and winding the labels L around
reépective dummy core molds 5.

The punching plate 31 holds thereon the labels cut off by
the driving of the press-punching drive portion 22. 1In this
embodiment, a sheet which bears labels arranged along two

15 parallel lines is fed. The punching plate 31.is moved by one
label pitch with two labels held thereon, and the next two
labels are cut off on the punching plate 31. Then, the
punching plate 31 is moved to the lower side of the label
winding stand 32 with the four labels L in total held thereon.

20 The label winding stand 32 includes two support pipes
disposed parallel to each other and serve for conduits for
suction and pressurization, and four sucking portions 34
provided on the support pipes 33 and each including a pair of
air pipes. The sucking portions 34 are each connected to a

25 pressure reduction valve and a pressurization valve as in the



- 26- mm a bottom dianeter of 68 mm a height of 107 mmand a side
wal | thickness of 2 mm The foamabl e thernoplastic resin to be
used as the material "for the foamed resin container is not
particularly 5 limted as long as the resin can contain a bl ow ng agent
and Is suitable for the in-nold bead foam nol di ng. Exanpl es

t hereof include polystyrene resins such as pol ystyrene, high- I npact

pol ystyrene, styrene-nmal eic anhydride copol yner and

styrene-acrylonitrile copolynmer, polyolefin resins such as 10

pol yet hyl enefopesgahd oppbediment- et hyl ene-vi nyl acetate copol ymer, and
m xt ures thereof. The nol ding of the foaned resin container with

a |l abel is

10

15

20

25

When the labels L are transported or sucked, the two
support pipes 33 are horizontally parallel with eaéh other.
When the labels L are fed to the dummy core molds 5, a support
portion 35 is rotated by 90 degrees so that the support pipes
33 are vertically arranged as shown in Figs. 6 and 7.

When the labels are to be wound around the dummy core
molds 5, the dummy core molds 5 are moved to the upper sides
of the respective labels L held by the label winding stand 32.
The labels L are wound around the dummy core molds 5 by
application of pressurized gas jet in the same manner as in
the aforesaid embodimeﬁt.

In another embodiment for winding the labels around the
dummy core molds 5, the support portion 35 may be moved along
with the sucking portions 34 holding the labels without moving
the dummy core molds 5.

As described above, the labels I. retained by the label
reception platform 23 or the label winding stand 32 are wound
around the dummy core molds 5 by applying pressurized gas jet
to the labels 1.. The dummy core molds 5 each have a plurality
of vent holes 52 formed in a circumferential wall thereof so
that the wound labels L can be sucked and brought in intimate
contact with the dummy core molds by vacuum. The vent holes
52 may be elongate slits or circular openings, for example.

The dummy core molds 5 are slightly larger than core molds 7



achieved in the follow ng manner. Vacuum val ves of the cavity nold 6
are opened to evacuate the gaps defined between the 15 I|abel L and the
suction grooves 66 through the vent hol es 65, and then the dumry core
nold 5 is withdrawmn fromthe cavity nold with the label L fixed onto
the inner wall of the cavity noldp@-in intimate contact therewith. The
cavity nold 6 is mat ched and | ocked with the core nold 7. Then, the

|l oad air 20 valve is opened to |oad the prefoaned beads into the cavity
8. Thereafter, steamis introduced into the steam chanber 62 of

the cavity (whitlp kil thhe descmibddiniater) s adctede imtinately mdtched
heating thereof. At this tlne the draiin valve is opened to drain

condensed. wikh cavity moelds 6 tsubskantiaklatwithout \gap sviige e flabeflls ect

L fixed around the dummy core molds 5. As shown in Figs. 8
and 9, the dummy core molds 5 each have an air chamber 53

5 provided therein, and a plurality of passages 51 formed in the
bottom thereof for evacuating (vacuuming) or pressurizing the
air chamber 53. The passages 51 are each provided with a
pressure reduction valve 54 or a pressurization valve 55 (see
Fig. 11) and connected to a pressure equipment not shown.

10 Thus, when the pressure reduction valves 54 of the dummy core
molds are opened, the air chambers 53 of the dummy core molds
5 are evacuated through the passages 51, -thereby sucking the
labels L through the passages 51. When the pressurization
valves 55 are opened, the air chambers 53 in the dummy core

15 molds 5 are pressurized through the passages 51. The
aforesaid vent holes 52 communicate with the air chamber 53,
and an atmospheric release valve 56 is provided which_serves
to instantaneously bring the evacuated or pressufized air
chamber 53 back to the atmospheric pressure.

20 With the labels L thus wound around the dummy core molds
5, the pressure inside the air chambers 53 is reduced to, for
example, 200 mmHg to 740 mmHg, whereby the labels L can be
fixed on the circumferential surfaces of the dummy core molds
5. 'The pressure inside the air chambers 53 may properly be

25 controlled depending on the thickness (or weight) of the label



-27- ' heating of the cavity 8. When the prefoaned beads are fuse-

bonded with each other, the cooling water valve is opened to cool the
entire nold. After the cooling, the air outlet valve - i s opened for

di sl oading of air, and the foaned resin 5 container Cwith a label is
transferred onto the core nold 7. -21hen, the novable platform70 is

| onered by the ram 75 to open the nold, and the foaned resin container
Cwith a label is t aken out. In this enbodi ment, the | abel
L conprises a 30-[err]mthick 10 polypropylene filmbearing a printing on
its rear sukface and a 30-[err]mthick adhesive |ayer of a vinyl

acet at e- et hyl ene copol yner fornmed on the rear print surface of the

After the labels have been suck-fixed on the dummy core
moldé 5, an assembly including the dummy core molds 5 is
inverted or moved in such a manner that the dummy core molds 5

5 are brought closer to the cavity molds 6 (hereinafter referred
to as "cavity molds") of, alternatively, the cavity molds 6
may be brought closer to the dummy core molds 5 so that the
_dummy core molds 5 can be matched with the cavity molds 6. In
the subsequent step, the dummy core molds 5 are inserted into

10 the cavity molds 6 to be matched therewith as shown in Fig. 9.
Thereafter, suction (for pressure reduction) through vent
holes 65 of the cavity molds 6 is started and, at the same
time, pressurization through the passages 51 of the dummy core
molds 5 is started or the suction through the passages 51 of

15 the dummy core molds 5 is stopped, whereby the labels L are
releused from the dummy core molds 5 and fixed on cavity inner
walls of the cavity molds 6 in intimate contact therewith.

| Referring Fig.1l0, the cavity molds 6 each include annular
grooves 66 formed in the cavity inner wall to be reépectively

20 fitted along upper and lower edges of the label L transferred
ahd fixed onto the cavity inner wall, longitudinal grooves
(not shown) formed in the cavity inner wall to be respectively
fitted along left and right edges of the label L, and vent
holes 65 for evacuating gaps defined between the label L

25 fitted on the cavity inner wall and the annular grooves 66 and



pol ypropylene film and has a total thickness of 60 [err]m In
accordance with the present invention, the foanmed 15 resin container with
a |label can efficientl:y bée nolded in an i ntegral manner with a snaller
nunmber of process steps, and the label L is prevented from being
offset wwth respect to the cont ai-pe+ and from being readily peel ed
off. In addition, the container can readily be produced which is
provided with a 20 |label L bearing infornmation represented by fine
letters and a sharp desi gn such as including snoboth gradation printed
t her eon by gebsi definedpbetveen thet habelkb. andethabdbngitudinal grepovesded

I s aesthetic w thout any bubble trapped between the | abel L and the
f oaned resi FheoRe¥ikyrmahd Gnhagr pnRreamTgbamber 63nthgueini 8@ thaththe

foamed resin container with a_label is
cavgty mofd %Acan indirectly be heated by introducing steam

into the steam chamber 62, The cavity mold 6 further includes

5 a loading device (not shown) for loading a material into a
cavity 8 through a material supplying port 61, a steam and
cooling water feeding port 63, a drain 64, an air supplying
port (not shown) for supplying air to transfer a mold product
onto a core mold 7.

10 The annular grooves 66 are respectively formed as
corresponding to lines spaced 0.1 mm to 2 mm, preferably 0.2
mm to 0.5 mm, apart from the upper (or lower) edge of the
label L, and each have a width of 0.1 mm to 1 mm and depth of
0.1 mm to 1 mm. The longitudinal grooves are respectively

15 formed as corresponding to lines spaced 0 mm to 3 mm, apart
from the left and right edges of the label L, and each have a
width of 0.1 to 1 mm and a depth of 0.1 mm to 1 mm.

Where the label L is to be provided to entirely cover the

circumferential surface of the foamed resin container, the

20 left and right edges of the label L are preferably overlapped
to a certain degree with the label fixed on the cavity inner
wall in intimate contact therewith. Howéver, provision of a
greater overlap margin increases the wastage of the label L
and is hence uneconomical. Accordingly, the overlap margin is

25 preferably O mm to 10 mm.



- 28- not limted to the one shown in the draw ngs, but the present
I nvention is applicable to foaned resin contai ners havi ng any of
various configurations. Where the |abel L to be used bears a

printing on its 5 adhesive surface to be brought in contact with the

f oaned

resin container, ink appl+zs-on its print |ayer is not

transferred onto the cavity nold 6 by application of heat, so that the
printing failure due to the transfer can be prevented. In such a case,

t he | abel

L conprises a 10 transparent resin sheet, a print |ayer and, as

requi red, an Th%dh@b@LeLlG?@rprgwiﬁﬁlﬁ.b%spmsitiQE%@ vhthewt amypaper as

t he

material for the label L, the label L is less |liable to absorb

noi st ure wRfEsaE 1B Hhe el lewing Jasprer esi Fhe olgkehel wound around the

10

15

20

25

dummy core mold 5 is liable to be offset as shown in Fig. 11,
and the following method can effectively prevent the offset of
the label L.

Immediately before the dummy core mold 5 retaining the
label L fixed thereon is matched with the cavity mold 6, the
suction from the dummy core mold 5 is stopped and, at the same
time, the evacuated air chamber 53 is preferably brought back
to the atmospheric pressure through the atmospheric release
valve 56. Thus, the positional offset of the label L can be
corrected for locating the label L in a predetermined position
by matching the_dummy core mold 5 with the cavity mold 6 while
stopping the suction of the label L from the dummy core mold
5. |

More specifically, where a construction is employed in
which the dummy core mold 5 is located below the cavity mold 6
and the dummy core mold 5 located on the lower side is adapted
to be moved up, the label L is ffeed by stopping the suction
from the dummy core mold 5 and preferably bringing the air
chamber 53 instantaneéusly back to the atmospheric pressure
through the atmospheric release valve 56 immediately before
the mold matching. At this time, the label L naturally moves
down by gravity, and is supported on a flange 59 formed along

a lower circumferential edge of the qummy core mold 5 for the



enpl oys sfean1heating. 15 Where the label L is forned of a materi al

havi ng an excel l ent gas barrier property and applied on the entire
circunferential surface of the foaned resin container by i nt egral
nmol di ng, the foanmed resin container provides for excel | ent

noi st ure-proof and gas-barrier effectsg4so that the 20 container can be
used as a food container suitable for |ong- term st or age.

The | abel L may be provided not entirely but partially on t he
circunferential surface of the container. For exanple, the | abel L may

be confi gurpdsittoningt thesed€ngt Fheheppetr e€dge26f thal label hhnabubshei ght

of the trunk of the nold product.
against the top inner wall of the cavity mold 6. Thus, the

positional offset of the label L can be corredted.
Where a mold assembly is employed which is designed such

5 that the dummy core mold 5 is located above the cavity mold 6

and the dummy core mold 5 is moved down, the suction from the

dummy core mold 5 is stopped immediately before the mold

matching to correct the positional offset of the label L by

utilizing the innermost face of the cavity of the cavity mold
10 6.

With the offset of the label L thﬁs corrected, the dummy
core mold 5 is inserted into the cavity mold 6, and then the
air chamber 53 is pressurized. Thus, the label L is pressed
against the inner wall of the cavity mold 6 by air jet through

15 the vent holes 52. Thus, the label L is released from the-
dummy core mold 5, transferred onto the cavity inner wall of
the cavity mold 6 and fixed thereon in intimate contact
therewith.

The molding of .the foamed resin container with a label

20 can be achieved in the same manner as in the aforesaid
embodiment. In this embodiment, the label L can be positioned
more precisély.

Thereafter, the dummy core mold 5 is withdrawn from the
cavity mold 6 with the label L fixed on the cavity inner wall

25 in intimate contact therewith, and the core mold 7 is locked



- 29- Where the label L is provided to cover only the m ddle portion
of the trunk of the nold product, swelling of the trunk of the nol d
product can be prevented which nmay result from noisture absorption by
a content such as noodles contained in the nold 5 product. Were the

| abel L is provided to cover only the-25- upper portion of the trunk of
the nold product, the top of the nol d product can be reinforced. Thus,
a | ess expensive nold product can be obtai ned. As previously
described, the present invention provides a 10 process and apparatus for
produci ng awithntheresvityonod@dnés The mpld bockied , ishachievedoyfor thin
and less stiff resin sheet I nstead of a paper base, and is adapted to
stanp a | abexamplsg, withpthetwgeopftacpsesst fandbepds foam nabdingeodyThe

the label in
press includes a platform 60 provided on the upper side and a

movable platform 70 provided on the lower side and adapted to

5 be moved up and down by a ?am 75. The cavity mold 6 is fixed
to the platform 60, while the core mold 7 is fixed to the
movable platform 70. By locking the cavity mold 6 with the
core mold 7, a cavity 8 is defined therebetween which has a
configuration compatible with the container to be produced.

10 The core mold 7 has a steam chamber 71 provided therein,
a steam and cooling water feeding port 72, a drain 73 and an
air vent (not shbwn)._ The core mold 7 further includes,
‘though not shown, pressure reduction valves (regulators) and
electromagnetic valves inciuding a load air wvalve, a steam

15 valve, a direct heating valve for the cavity 8, a drain wvalve,
a cooling water valve and an air outlet valve, and control
panel for'controlling these valves.

The material for the foamed resin container shown in Fig.
13 is, for example, polystyrene beads containing a blowing

20 agent and having a diameter of 0.25 mm. The polystyrene beads
are prefoamed twelve times in bulkiness (to a diameter of 0.57
mm). The foamed resin container is produced from the
prefoamed resin beads with a foaming ratio of 12 by an in-mold

- bead foam molding. The foaméd resin container has a

25 configuration, as shown in Fig. 13, with a top diameter of 96



a predeterhined position on the foamed resin container by 15 integral

nmol ding without prelimnarily rolling the |abel into a tubul ar shape.
Therefore, ready and conti nuous production of foamed resin containers
wi th | abels can be achi eved by foll owi ng a process sequence i ncl udi ng
the steps of supplying a sheet whpgh bears | abel bodies printed in
predeterm ned 20 positions thereon, positioning a | abel body, punching

t he | abel body, and nolding a container with the |abel properly

posi ti oned. I n accordance with the present invention, a

conti nuous mm, ashettomhdibmbtersofabh8l mppdacbepghtit ol 187 pmwdandr ai siéde 25
positions thereon is supplied, then | abel bodies are cut off
wall thickness of 2 mm. ‘
The foamable therméplastic resin to be used as the
material for the foamed resin container is not particﬁlarly :

5 limited as long as the resin can contain a blowing agent and
is suitable for the in-~-mold bead foam molding. Examples
thereof include polystyrene resins such as polystyrene, high-
impact polystyrene, styrene-maleic anhydride copolymer and
styrene-~acrylonitrile copolymer, polyolefin resins such as

10 polyethylene, polypropylene and ethylene-vinyl acetate
copolymer, and mixtures thereof.

The molding of the foamed resin container with a label is
achieved in the following manner. Vacuum valves of the cavity
~mold 6 are opened to evacuate the gaps defined between the

15 label L and the suction grooves 66 through the vent holes 65,
and then the dummy core mold 5 is withdrawn from the cavity
mold with the label L fixed onto the inner wall of the cavity
mold 6 in intimate contact therewith. The cavity mold 6 is
matched and locked with the core mold.7. Then, the load air

20 valve is opened to load the prefoamed beads into the cavity 8.
Thereafter, steam is introduced into the steam chamber 62 of
the cavity mold 6 and the steam chamber 71 of the core mold 7
for heating thereof. At this time, the drain valve is opened
to drain condensed.

25 In turn, the direct heating valve is opened for direct



- 30- and fixed on the | abel reception platformto that position
and the | abel reception platformand the dunmy core nolds are
transported to predeterm ned positions. Accordingly, only one
positioning operation is required before the | abel punching, 5 and no

subsequent positioning operation is reggkred. Therefore, the foaned
resin container with a | abel provided in a predeterm ned position on
the circunferential surface thereof in an integral manner can be
produced readily and efficiently. Further, the step of rolling the

| abel to behea®ingpplfi tHeonavihtyc8nt aWhen theopaefquedrbehdgeacanfbee-

elimnated, so that the apﬁaratus can be sinplified, requiring
conpl i cat edbprdedswishdeashspsben), §hei seoling water Yﬁévﬁréﬁegﬁeﬂgﬂ t°

correcting pOSSIb|e posi ti onal offset of
o0l the entire mold. After the cooling, the air outlet valve

is opened for disloading of air, and the foamed resin

5 container C with a label is transferred.onto the core mold 7.
Then, the movable platform 70 is lowered by the ram 75 to open
the mold, and the foamed resin container C with a label is
taken out.

In this embodiment, the label L comprises a 30-um thick

10 polypropylene film bearing a printing on its rear surface and
a 30-~um thick adhesive layer of a vinyl acetate-ethylene
copolymer formed on the rear print surface of the
polypropylene film, and has a total thickness of 60 4m.

In accordance with the present invention, the foamed

15 resin container with a label can efficiently be molded in an
integral manner with a smaller number of process steps, and
the label L is prevented from being offset with respect to the
container and from being readily peeled off. 1In addition, the
container can readily be.produced which is provided with a

20 label L bearing information represented by fine letters aﬁd a
sharp design such as including smooth gradation printed
thereon by multi-color printing or the like. Tﬁe label L thus
provided is aesthetic without anylbubble trapped between the
label ﬂ and the foamed resin container and any wrinkle. The

25 configuration of the foamed resin container with a label is



the |abel includes the st eps of étopping the suction fromthe 15 dummy

core nold imedi ately before the dummy core nold hol di ng t he | abel
thereon is matched wit-h the cavity nold, and mat chi ng t he dummy core
nold with the cavity nold. In this process, even if the positional

of fset of the | abel occurs -when theg-l abel is wound around the dunmmy
core nold, the label 20 is tenporarily freed and the positional offset of
the | abel is corrected during the nold matching operation. In the
subsequent step, the label is transferred onto the inner wall . of the
cavi ty nol dnatdlimgsedt ter $be Pnei showat dnctheadrawingst hbuswthée pyesent
pressurizing the |abel through the vent holes of 25 the du core nold.

Thus, the | #BEPNEAANhHASBPPLAGapLectecfgamed resin containers having any

of various configurations.
Where the label L. to be used bears a printing on its

5 adhesive surface to be brought in contact with the foamed
resin container, ink applied on its print layer is not
transferred onto the cavity mold 6 by application of heat, so
that the printing failure due to the transfer can be
prevented. In such a case, the label L comprises a

10 transparent resin sheet, a print layer and, as required, an
adhesive layer. Since a resin is used instead of paper as the
material for the label L, the label L is less liable to absorb
moisture wben the molding of the foamed resin container
employs steam heating.

15 Where the label L is formed of a material having an
excellent gas barrier property and applied on the entire
circumferential surface of the foamed resin container by
integral molding, the foamed resin container provides for
excellent moisture-proof and gas-barrier effects, so that the

20 container can be used as a food container suitable for long-
term storage.

The label L may be provided not entirely but partially on
the circumferential surface of the container. For example,
the label L may be configured such that the length thereof is

25 smaller than the height of the trunk of the mold product.



- 31- " ina predeterm ned position on the cavity nold. The

resulting foaned resin container is free from wri nkl es and bubbl es
trapped between the |abel and the foaned resin container. Further, the
foaned resin container is 5 aesthetic, and the label is flush with the
circunferenti al surface of the fogged resin container, .and is | ess
liable to be peeled off. Therefore, the foanmed resin container can
readi |y -be produced which has a | abel bearing information represent ed

by fine letters and a sharp design such as 10 including snooth gradation
printed theWbkenebyheulabetokois provpdedttagcoverhenlykthe middle portion

of the trunk of the mold product, swelling of the trunk of the
mold product can be prevented which may result from moisture
absorption by a content such as noodles contained'in the mold

5 product. Where the label L is provided to cover only the
upper portion of the trunk of the mold product, the top of the
mold product can be reinforced. Thus, a less expensive mold
product can be obtained.

As previously described, the present invention provides a

10' process and apparatus for producing a foamed resin container
with a label, which employs a thin and less stiff resin sheet
instead of a paper base, and is adapted to stamp é label body
printed on the sheet and apply the label body as the label in
a predetefmined position on the foamed resin container by

15 integral molding without preliminarily rolling the label into
a tubular shape. Therefore, ready and continuous production
of foamed resin containers with labels can be achieved by
following a process sequence including the steps of supplying
a sheet which bears label bodies printed in predetermined

20 positions thereon, positioning a label body, punching thé
label body, and molding a container with the label properly
positioned.

In accordance with the present invention, a continuous

sheet which bears label bodies printed in predetermined

25 positions thereon is supplied, then label bodies are cut off
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and fixed on the label reception platform to that position,
and the label reception platform and the dummy core molds are
transported to predetermined positions. Accordingly, only one
positioning operation is required before the label punching,
and no subsequent positioning operation is required.
Therefore, the foamed resin container with a label provided in
a predetermined position on the circumferential surface
thereof in an integral manner can be produced readily and
efficiently. Further, the step of rolling the label to be
applied on the container into a tubular shape can be
eliminated, so that the apparatus can be simplified, requiring
no complicated process and no special device.

The process for correcting possible positional offset of
the label includes the steps of stopping the suction from the
dummy core moid immediately before the dummy core mold holding
the label thereon is matched with the cavity mold, and
matching the dummy core mold with the cavity mold. In this
process, even if the positional offset of the label occurs
when the label is wound around the dummy core mold, the label
is temporarily freed and the positional offset of the label is
corrected during the mold matching operation. 1In the
subsequent step, the label is transferred onto the inner wall
of the cavity mold and fixed thereon in intimate contact
therewith by pressurizing the label through the vent holes of

the dummy core mold. Thus, thellabel can be applied precisely



-32- ' CLAI VB 1. A process for

produci ng a foanmed resin container with a | abel provided on a
circunferential surface thereof by i ntegral nol ding, conprising steps
of: 5 suppl ying a conti nuous sheet which bears | abel bodies

printed thereon to a | abel punching daai-ce upon. positioning each of
the | abel bodies at a punching position; cutting off the | abe
body and then fixing the resulting | abel on a | abel reception platform

having neans for fixing 10 the |abel beneath the punching position; _
nmovi ng t he ilnalee lprededierimimed gosdrbhorean rihet itavidiyeimold. fixed thereon to

supply the |l abel to a predeterm ned position wWth respect to a dumy
core nol d; The resulting foamed resin container is free from

wrinkles and bubbles trapped between the label and the foamed
resin container. Further, the foamed resin container is

5 aesthetic, and the label is flush with the circumferential
surface of the foamed resin container, and is less liable to
be peeled off. Therefore, the foamed resin container can
readily be produced which has a labei bearing information
represented by fine letters and a sharp design such as

10 .including smooth gradation priﬁted thereon by multi-color

printing or the like.

15
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25



appl yi ng p}essurized gas jet to the label to wind the 15 |[|abel around the
dummy core—+otd—and-fixing the | abel around the dumry core nold by

suction h vent holes formed in t he dunmy core nol d;

mat chi ”%mmm!m lﬂl ol d bearing the |abel fixed thereon with a
cavity et ¢ AN gEinsferring andakixing 20 the label onto an inner
wall of the cavity nold in intimte contact therewith by stopping the
suction fromthe dumry core nol d or by pressurizing through the vent
hol es of the dummy core nold while sucking through vent hol es forned
in the cavity nold; 25 sepaf3AINg t he durmy core nold fromthe

cavity nold which
1. A process for producing a foamed resin container with

a label provided on a circumferential surface thereof by
integral molding, comprising.steps of:

5 supplying a continuous sheet which bears label bodies
printed thereon to a label punching device upon positioning
each of the label bodies at a punching position;

cutting off the label body and then fixing the resulting
label on a label reception platform ﬁaving means for fixing

10 the label beneath the punching position;

moving the label reception platform bearing the label
fixed thereon to supply the label to a predetermined position
with respect to a dummy core mold; .

applying pressurized gas jet to the label to wind the

15 label around the dummy core mold, and fixing the label around
the dummy core mold by suction through vent holes formed in
the dummy core mold;

matching the dummy core mold bearing the label fixed
thereon with a cavity mold, and then transferring and fixing

20 the label onto an inner wall of the cavity mold in intimate
contact therewith by stopping the suction from the dummy core
mold or by pressurizing through the vent holes of the dummy
core mold while sucking through vent holes formed in the
cavity mold;

25 separating the dummy core mold from the cavity mold which



- 33- —hears the label fixed on the cavity inner wall in intimte

contact hitERu | ocking the cavity nold with a core nold,
| oadi ng_-“ |ﬂ!§“ “Hﬂ ”“lm n beads therebetween, and heating the foamabl e
ea

5 resinx s f@&r foam nol di ng, whereby the foaned resin cont ai ner
is nolded integrally with the |abel. _33- 2. An apparatus for
produci ng a foaned resin container with a | abel provided on a
circunferential surface thereof by automatically perform ng a process

sequence froma label 10 punching step to an integral nolding step,
conpri si ng: bears the labeheétixbdednnghdechvdtigainngrawadihdni $mtdbate i s
capabl e of positioning each of |abel bodies printed on a conti nuous
sheet : contact therewith; and

locking the cavity mold with a core mold, loading
foamable resin beads therebetween, and heating t@e foamable

5 resin beads for foam molding, whereby the foamed.resin
container is molded integrally with the label.

2. An apparatus for producing a foamed resin container
with a label proQided on a circumferential surface thereof by
automatically performing a process sequence from a label

10 punching step to an integral molding step, comprising:

a sheet feeding device having a mechanism which is
capable of positioning each of label bodies printed on a
continuous sheet;

a label punching device which includes a punching

15 mechanism for punching the supplied sheet in order to obtain a
label in a predeterminéd configuration, and a label reception
platform adapted to fix the label thereon at a positioﬁ where
the label has been punched and to be movable to a
predetermined position with respect to a dummy core mold;

20 a device for winding up the sheet after the punching of
the label:;

a cavity mold provided in association with the dummy core
mold so that the cavity mold can be matched with the dummy
core méld, the aummy core mold having vent holes for suétion'

25 to fix the label around the dummy core mold after the label is



a IabeL_aneh+ﬁg—devfté‘mhich i ncl udes a punching 15 nechanismfor

‘punchi ng the S heet in order to obtain a | abel in a

predet ﬁ @J‘Et ion, and a | abel reception pl atform adapted to
fix th t a position where t he | abel has been punched
and to be anabIe to a predet er m-gad position with respect to a dumy
core nol d; a device for winding up the sheet after the punching
of t he Iabel, a cavity nold provided in association with the
dumy core nold so that the cavity nold can be matched with the dunmy

core nold, whenduampundr €hepdoamnyy cogevanildhbyca pvessurized gas jed fix
the | abel around the dunmmy core nold after the | abel is
mechanism; and .

a core mold provided in association with the cavity mold
so that the cavity mold can be matched with the core mold, the

5 core mold having suction holes for intimately fixing the label
thereon by sucking the label after the iabel is transferred
from the dummy core mold onto an inner wall of the cavity
mold, a feed hole for feeding foamable resin beads ahd héater
means for foam molding, the cavity mold having heater means

10 for the foam molding.

3. An apparatus for producing a foamed fesin container
with a label as set forth in claim 2, wherein the label
punching mechanism includes a punching plate for cutting off
the label from the sheet which bears the label bodies printed

15 thereon and then holding the label, the punching plate being
formed with an opening haVing a configuration compatibie with
the label, and the label reception platform is adapted to move
up through the opening to the upper side of the punching plate
and have vent holes for pressurization and suction.

20 4. A process for producing a foamed resin container with
a synthetic resin label provided on a circumferential surface
thereof by integral molding; comprising steps of:

winding the label around a dummy core mold, and retaining
the label around the dummy core mold by suction through wvent

25 holes formed in the dummy core mold;



- 34- wound around the dumy core nold by a pressurized gas jet
mechani a core nold provided in association wth the
cavity m“ﬂ““‘||lmﬂl‘IHM‘the cavity nmold can be matched with the core nold,
the 5 cdre®notd having suction holes for intimately fixing the |abe

t hereon by sucking the | abel after thegkgabel is transferred fromthe
dummy core nold onto an inner wall of the cavity nold, a feed hole for
feedi ng foamabl e resin beads and heat er nmeans for foam nol ding, the
cavity nold having heater neans 10 for the foam nol ding. 3. An
appar atus for produresgiagf eaapedsibienposdtional offsewi Off theabebedsbyet

forth in claim?2, wherein the | abel punchi ng mechani smincl udes a
punchi ng pl steppdngcthei sycsirn from the dummy core mold immediately

before the dummy core mold retaining the label is matched with
a cavity mold, or by matching the dummy core mold with the
5 cavity mdld;
transferring the label onto an inner wall of the cavity
mold and fixing the label thereon in intimate contact
therewith by pressurizing the label through the vent holes of
the dummy core mold;

10 separating the dummy core mold from the cavity mold with
the label fixed onto the cavity inner wall in intimate contéct
.therewith; and

locking the cavity mold with a core mold with the label
fixed onto the cavity inner wall in intimate contact

15 therewith, then loading foamable resin beads, and heating the
foamable resin beads for foam'molding, whereby the foamed

resin container is molded integrally with the label.

20

25
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the | abel fromthe sheet which bears the | abel bodies printed 15 thereon

and then holding the | abel, the punching plate being formed with an
openi ng havi ng a configuration conpatible with the | abel, and the

| abel reception platformis adapted to nove up through the opening to
t he upper side of the punching plate-3g- and have vent holes for

pressuri zation and suction. 20 4. A process for producing a foaned
resin container with a synthetic resin | abel provided on a
circunferential surface t hereof by integral nolding, conprising steps
of : wi ndi ng the | abel aroundBATRAGTY core nold, and retaining
the | abel around the du ‘core nold by suction through vent 25 holes

formed in the dghqyp§g$§n javention provides a process and apparatus

for readily and continuously producing foamed resin containers
with labels by following a process sequence including the

5 steps of supplying a sheet which bears label bodies printed iﬁ
predetermined positions thereon, positioning a label body,
punching fhe label body, and molding a foamed resin container
with the label propérly positioned. The invention further
provides a process which allows for precise positioning of a

10 label. Therefore, a thin and less stiff synthetié resin sheet
can be employed for the label instead of a paper base. 1In
addition, the label can be applied.in a predetermined position
on the foamed resin container without preliminarily rolling

the label into a predetermined tubular shape.

15
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correcting a possible positional offset of the |abel by

st oppi ng the suction fromthe dunmy core nold irm’gﬁi?ggeam- b Eh ;
dummy corge nold retaining the label is matched wt a cavity d, or
by matchihg the dummy core nold wit hitohis s s Z&wBy nol d; O
transferryg he label onto an innerBwdi®| ®f ¥helcavit nmol d and
fixing t kg t #bel t her eorliFF R GRkD - HontlacT 24 émﬁléﬁﬂiﬁy pressur i
t he | abel "t hrough the vent hol es of the dunmmy core nold; 10
separ at W ' t~tfr thre~abet
fixed ont@) Epsadssty i nner wall in i { ?‘uﬂﬁni@ t herew t h;w@e8/24212
| ocking [t he B®O4ap2/ma3d W th a core-n i? t he | abel fixed onto the
cavity ijnner wall in intinmate contact
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(57) Abstract '

A method for manufacturing a foamed resin container with a label comprising the steps of supplying a sheet having a label shape
printed at a predetermined position thereof, and positioning the label shape for blanking it out, wherein a series of processes from the step of
positioning to the step of forming is followed so as to easily and continuously manufacture foamed resin containers with a label and an
apparatus for use with the same method. With the methad, it is possible to locate the position of a label with greater accuracy. Thercfore,
even when a pliable thin sheet of resin in which no base material such as paper is used ig used, it is possible to make a blanked label integral
with a foamed resin container at a predetermined position without forming it into a tubular shape..




15 therewith, then | oading foamabl e resin beads, and heating the

f oamabl e resin beads for foam nol di ng, whereby the foaned resin
container is nolded integrally with the | abel. 20 25
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