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HEAT- | NSULATI NG CONTAI NER AND APPARATUS FOR PRODUCI NG THE
SAME ‘Techni cal Field: The present invention relates to a

heat -i nsul ati ng contai ner made of paper,iwhich is used for an instant
dried food to be becone eatable by pouring boiled water over it and an
apparatus suitable for producing q? §$P? 1\part of the container.
Background Art: : As a hear-1nsu cont ai ner nmade paper mainly
used for instant dried Chi nese noodl es, there has wi dely been used a
container in which a paper cup body surrounded over its outer periphery

with a heat-insulating Gk ' 0 rocess so as to
make an alternate arrangéﬁ?ﬁﬂg'gmﬂ?ﬁﬁﬁ g}@éﬁ%ﬁ@%ﬁ@cesses in the

| ongi tudi nal direction P Pat ent

Provi si onal Publicati o@%%%ﬁ&%quagqudbﬂg’g@sgg@heat -insul ati ng
container in which a change in its cross-sectional shape is made so that
the total area of concave portions on the-outer surfaces of the container

i s decreased and tﬁgg? hgt al area of flat portions thereon is increased.
Such a contk 1€4ten put to practical use.

The present invention relates to a heat-insulating container
made of paper, which is used for an instant dried food to be become
eatable by pouring boiled water over it and an apparatus suitable for

producing at least one part of the container.
Background Art:

As a heat-insulating contéiner made paper mainly used for
instant dried Chinese noodles, there has widely been used a container
in which a paper cup body suri'ounded over its outer periphery with a
heat-insulating corrugated member subjected to a process so as to
make an alternate arrangement of narrow projections and recesses in
the longitﬁdinal direction of the cup body.

In Japanese Patent Provisional Publication No. H8-113274,
there is proposed a heat-insulating container in which a change in its
cross-sectional shape is made so that the total area of concave
portions on the outer surfaces of the container is decreased and the
total area of 'ﬂat portions thereon is increased. Such a container has

been put to practical use.
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Provi sional Publication No. H4-45216 and Japanese Patent Provisi 14
Publ i cat i oYONB/11838- 104372, there is proposed a heat-insulatﬁﬁbﬁgﬁ& al ner,
in which a heat-insulating menber subjected to a corrugating process or an
enbossing process so that no irregularit@ is formed on the outer surface
of the container. In Japanese Utility Model Provisiona

Publ i cati on No. 4-45212, there is de, .on e .ot her. hand, praoposal [ hat
a heat-insul ati ng I/hJgRansse %FVEFW%PO@Q@ lh%tl%talﬁ%e 4545%01€andt
doubl e-wal | ed cup body. . .The _above-descri bed caontai ner haying {he
cup body slapangsedPatent: ReowisionalsBublicagionr Nogatids1Rédr=, H—éﬁﬁ 18
probl em that the container has an_unnecessarily_ l|arger thickness even in
the upper perapesed har bert-inswlating neentrineght in nwhichnaaseatrinsulatingd,
regardl ess of the cross-sectional shape of the heat-insulating nmnenber. The
i rregul ari tjpesnbensubjested o aceoprugaidngPragessroran eptkeSNEHPTERSES t o
a high grade design to be given to the container, and characters, patterns
and the |i kso phahmol imegidariyrisaformed mgpthe matepsunidec of theagontaingigue,
t hus causi ng probl ens. In order to solve such problens of the

ext ernal appear ancin daparese bitilitynMadelRroyisionad Rublicatpodo. 4e42212¢

t he above-nentioned container to be surrounded with an additional |iner or
t hin sheet tierepipenade, apdiesother lhaydMadproposal thaba heattinsilading\o.
S49- 87479 and Japanese Uility Mddel Publication No. H4-45216. The

cont ai ner pldperydsi giveer bydagap Yoredubétweqn apdeablérasalied g boaty.
probl em that the high production cost is required, an external appearance

probl em that the hThe-i abova-degcribddi nontaigehashaviaig i thegukarp bdiddym

and the narrow projections and recesses or the
surrounded with the heat-insulating corrugated member has a
problem that the container has an unnecessarﬂy larger thickness even
in the upper portion thereof, which is not brought into contact with a
hand, regardless of the cross-sectional shape of the heat-insulating
meinber. The irregularity on the outer surface of the container may

' become obstacle to a high grade design to be given to the container,

and characters, patterns and the like printed on the surface thereof
may be made unclear and vague, thus causing problems.

In order to solve such problems of the external appearance of
the container, there is made a proposal to cause the above-mentioned
container to be surrounded with an additional liner or thin sheet of
paper in Japanese Utility Model Provisional Publication No. S49-87479
and Japanese Utility Model Publication No. H4-45216. The container
obtained in accordance with such a proposal has an uneconomic
problem that the high production cost is required, an external

appearance problem that the heat-insulating container may has the

irregular bottom and the narrow projections and recesses or the
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3 enbosse IL.ons may be visible fromthe bottom and an . eni
YO Lis3% U0y B3Rk

problemth or aliquid my enter gaps of these portio

FIG 43 ts a cross-sectional view of a conventional heat- insulating
contai ner 50 proposed in Japanese Utili8By Mdel Provisional Publication
No. H4-452 12. The heat-insulating container 50 is obtained by inserting

a paper cup.body 51 canposed of a.bgtto |l ate . 52 and a side |1, 3b3
havi ng an® ¢ paFy St%‘&yngtWﬁ?PlgA’IpP%P&L& battemcan4 ARMNBYGIGHS ¢ s
| ower end_with an,i rd,_curled portion 56, and integrally conbining the
cup body Bﬁogﬁ&‘{{%@g‘?‘éﬁ/@r%ﬁﬂ‘ﬁﬁ{ BR% endER &g of ABespRATtORS] oner
contact portions gé thgm. A heat- insulating space is formed with the
utilization of tRESthiekiRs] GFosssectionaly iem ia5n aseasventsonabdieass.
Such a heat -i.nsul ati ng contai ner 50 does not use any specific L
heat - i nsUPSHASNEABBFART PAPTARGEDIR Japanaesa ViHityMadelRepwigionale
heat - i nsul aghgg menber. Wien the container is actually held at the central
portion dfubHeasione Ne.| H4réddi2wi t The nhpat-insulatiog castainey BOdser
easily be warped inward to decrease the capacity of the heat-insulating
space, t RRtaised Pyinsergng parer cupubedy iyl sooppesed of a bottom plate
addition,_a container in which a _sleeve is disposed on an outer periphery
of a cup Pd@Nd & sideowealbgbSehaving asx anpward qurleah bop geortion i34 intdal
Provi sional Publication No. S$S52-97282, and Japanese Patent Provisional
Publ i cat islaewe S3Hprogided®n itthtoweprerud weithdin dhewsert icmrldwd pontidn 563t i ons
is provided with an outward projecting rib and the sleeve bonded to the
rib. and inkegrally combinicig the waipbadsbicantithe stedve 56rwitth éach a

other at the upper and lower contact portions of them. A heat-

insulating space is formed with the utilization of the thickness of the

curled portion 56 of the sleeve 55.

Such a heat-insulating container 50 does not use any specific

heat-insulating member and has therefore no disadvantage caused by

the heat-insulating member. When the container is actually held at

the central portion of the side wall thereof with a hand, the sleeve 55

may however easily be warped inward to decrease the capacity of the

heat-insulating space, thus deteriorating the heat-insulating property.

In addition, a container in which a sleeve is disposed on an
outer periphery of a cup body is also proposed, for example, in
Japanese Utility Model Provisional Publication No. S$52-97282, and
Japanese Patent Provisional Publication No. H4-201840. The
container disclosed in these publications is provided with an outward
projecting rib and the sleeve bonded to the rib.

However, in such structure, since the rib is formed into a
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inits cross-section, only a ridge portion of the rib contacts the sleeve,
so that a WORIEFSarea between the rib and the sleeve reducRSTIROR93314g t he
| ack of the bonding strength. Since the position of the rib changes
variously in accordance with the type @f the container, it is necessary to
adj ust the position to which the adhesive agent is applied in accordance
with the position of the rib, so that a preparation for the process may be
t r oubl esvoand ar griangulan shape ithéts chossnsections only agidge qontior of

i ndi cating proper level of liquid poured in the container, the position of
the rib theaibcontgetsithe sleevedandhatia boadingdanea hetwoen chepriblandd i n
the container, and thus the above nentioned problem may be nore serious.

Al so, ifthaeslePee aeduces,i causjng ¢he lack bé ther beddimgtstoengtht hSinae body,
di stance between the sleeve and the cup body reduces and the resistance
force ddhenwditiercofitheaib changesesarionsly inrsaordandehwittbyhe aype ofn
assenbling error. Further, it is desired to provide an apparatus

capabl e ehe eoathitierg ithés cnetesswaty abf adjast | the lpogitioh eol ahicht the
preferable to formthe sl-eeve conpletely w thout changing a mandrel on

which a adirsive aigen i%r%p?ﬁed imhetorlawte Wicth theeyesitiore of the.ribf sbs al so
desired to assenble the sleeve and the cup body correctly and efficiently.

Fur t her mpR&t al prépamatibhTok dhleyplasd Jofhdyobe tegiiBle stmapPadhapasticariagbl e of
facilitate a process for formng the rib on the side wall of the cup body.

| n Japangseh£aiBfuricQ¥hs! 28 ahd Pelte £ And inlfcatig Pibber 14varér liguid
di scl osed a rib-processing apparatus in which an -expandable chuck is

i ”Serted%b'ﬂfr%dt B8 EHE BBfiYair¥l] the pBSRfolRXPPREE 4B VGften Bhahges in

1
predeterm ned position in the cup bogy to enlarge the container

accordance with a kind of a product packaged in the container, and
thus the above mentioned problem may be more serious. Also, if the
Peter line is adjacent to the curled portion of the cup body, distance
between the sleeve and the cup body reduces and the resistance force
during the combination process may increase to thereby cause an
assembling error.

' F‘urth'ér, it is desired to provide an apparatus capable of
producing the container efficiently. - In particular, it is preferable to
form the sleeve completely without changing a mandrel on which a
sheet-like blank as a material of the sleeve is curled. Itis also desired
to assemble the sleeve and the cup body correctly and efficiently.

Furthermore, it is particularly desired to provide an apparatus
capable of facilitate a process for forming the rib on the side wall of the
cup body. InJ apér;ese Patent Provisional Publication No. H4-97833,
there is disclosed a rib-processing apparatus in which an expandable
chuck is inserted into the cup Body, and the chuck expands outward

at a predetermined position in the cup body to enlarge the container
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the rib. wever, since the apparatus disclosed in tger/¥3)%8s14
publ i cati%o?%lrlr?%é_?he rib on the side wall of the cup body aﬂkt?rat once

over an entire periphery thereof, it is necessary to add a relatively great

force to the side wall with using forcB-magnification means, such as a

wedge or the like, even if the rib is relatively small. Therefore, it is
rge r.ib. Alsq, . since the chuck is driven in the cup

difficult éso forma Ja
body, ito% lﬂgcég]gﬁ?byt TR& theApart of a driving mechani smfor the
chuck in a narrgw space in the cup body, so thaj, structucre of the
mechani sm beconé?“ﬁ‘g‘fﬁﬂ’exs.mlcte nglégs appartus rrgtlFBf iMe theucRPOVE and
out agai nst . the, cup body,, so.that it is difficult to formthe rib
of 11 of erPRblicatian Jerms,the 3ib om e Bide wall of the oip bpdyhallcatoeet he
present invention, which was nmade in, order to solve the above-nentioned
pr obl ens0VeaRSIPIES, PEEIRheiIdatheraafs it i nagessmnatnaddagelafivelygneatuni ch
has a stable heat-insulating _property, a high grade design, a high degree
of freedorcerto the side sralbyVith vsing Joreetnagnifieationy mesnmisyuek as a
container, and a |ower production cost. In order to attain the
above- dewedgbeer sbeelike, vemifathe tibsid aelativelynsmialbr Thernforns; dtdst
i nventi on conpri ses: a paper cup body with .a bottom which has an
i nner sulifficult toform ailangaril ydlsdj sines the aidicls ipdoivere dnvihtehcap
outward curled portion fornmed at an upper opening end of the cup body and
at | eastbody, it is necessary to locate one part of a driving mechanism for the
chuck in a narrow space in the cup body, so that structure of the
mechanism becomes complex. It needs a long time to take the chuck
in and out against the cup body, so that it is difficult to form the rib

efficiently.
Disclosure of Invention:

One of objects of the present invention, which was made in
order to solve the above-mentioned problems, is to provide a heai_:—
insulating container made of paper, which has a stable heat-insulating
property, a high grade design, a high degree of freedom in indication by

' prinﬁng on the outer surface of the container, and a lower production
cost. |

In order to attain the above-described object, the heat-
insulating container of the present invention comprises:

a paper cup body with a bottom, which has an inner surface
coated with a polyolefin resin and is provided with an outward curled

portion formed at an upper opening end of the cup body and at least



6 one horizontal rib forned on a side wall of the cup body so as to

project outward therefrom and an i nverse-frustoconj er
sl eeve pro@WEdS2%i th an inward curled portion forned at a f%t@ls@%gof t he
sl eeve, . t.he cup body and the sleeve are integrally conbined with

each other so that an upper end of the sleeve is joined to an outer

peri phery of the side wall of the cup body, which is adjacent to the
outward curled portion of the cup body, and an inner surface of the inward
curl ed paié horizvntaiaibfermed snjositaiwadl ahthecup pedy sy toprajaddver
portion of the side wall of the cup body. Any nunber of the

hor i zont@ktwafd theréfromy amd so as to extend continuously over the entire
periphery or intermttently in the circunferential direction of the side
wal | of the cupabdfiyerse-frustocdhnivaltpdparuslzeveprovidedavith ameibwarday be
arranged between the sleeve and the upper portion of the side wall of the

cup boddarled portionAeefiet ag 4 towee eritbof thevsleeven, it is possible to
provi de the heat-insulating container nmade of paper, which is excellent in

desi gn and hasyife gi:gPbedyenid ithedlebve arprinpegtally eosubintdd witleeashr f ace,
a high grade external appearance and a high degree of freedomin

i ndi cat i hdPsPthltidifupper end of the Sleevaiisgoinds tearppnteppeaipherygi dity
so as to prevent the ocCurrence of warp of the side wall, and it can

ther ef orgr PReCERId Wdlt! 6F tHetdup BaaY, whidh tiBeadpicérit thahe butwardssi bl e

to inprove safety required for the container, which is to be filled with

boi I ed vgified BorfiBhe oftHe el bddly,canH0H AiéPIseirf£6€i0fethd hakwind
curled portion of the sleeve is joined to an outer periphery of a lower
portion of the side wall of the cup body.

Any number of the horizontal rib may be formed so as to
extend continﬁpusly over the entire periphery or intermittently in the
circumferential direction of the side wall of the cup body.

A heat-insulating corrugated member may be arranged
between the sleeve and the upper portion of the side wall of the cup
body.

According to the above invention, it is possible to provide the
heat-insulating container made of paper, which is excellent in design
and has a stable heat-insulating property, a smooth outer surface, a
high grade external appearance: énd a high degree of freedom in
iﬁdication by printing. |

The container has an appropriate rigidity so as to prevent the

- occurrence of warp of the side wall, and it can therefore be easily held
with a hand, with the result that it is possible to improve safety
required for the container, which is to be filled with boiled water to

make an instant dried food eatable received therein.



In addition, it is possible to prevent costs for material and

7
product i oqv&rggmgz'ksi ng, thus permtting the provision of theplg3bgsnasia
i nsul ating contarner at a | ow cost. - The heat-insul ati ng cont ai ner

of the present invention is made of pqger so as to be disposed easily
wi t hout being subjected to segregated disposal, and it is also easy to
decrease the volune of the <container in the light of disposal thereof,

thus | eading t || ent, .di ilLity. The contaj .easily b
ooycl od. Thus I AAHsEok: if RERRE, (e hrrTent souh Tl mAGHEn dad or <
i nfi ' t. . Another abject of. th t

| nvent | oRTPSUHER A Z%{BE: -thR RIS SRR IRGR R tHfr boelr

structure in_which a sleeve |j surely bonded to a cup body. In

s
order tolBSHAHNEROREAINErANA IATEFOSE) ect, there is provided a

heat -i nsul ati ng contai ney conpti sing: a cup body having a sjde
wal | and a bott%ﬁmg&%%s coBitaings of the prageuainvenBoTIS@ags |

bei ng provided with an outv&.red .projecting rib extending in a.
ci r cunf ePEnPRRETISPe @S dP thferdisposed aastly Witheude Peinga sutRierteh dto

t hereof with an outward curled portion;, and a sl eeve di sposed

out si de tsegregateduslispesah aagvitnig alsmaasy tondeersasthe aadupas Ridthe t he

side wall in a bonding area defined so_ as to be adjacent to the outward

curl ed peomteiner inHhe lightoef, disposal thenged; thustleadingvier anpexselienhg rib

I's disposed only on an area apart fromthe bondi ng area.

: disposability. The container can easily be recycled. Thus, the
present invention contributes to decrease in adverse influence on

environment.

Another 6bject of the present invention is to provide a heat-
insulating container having improved structure in which a sleeve is
surely bonded to a cup body.

In order to attain the above-mentioned object, there is
provided a heat-insulating container comprising:

a cup body having a si.dc wall and a bottom disposed on one
end. of the side wall, the side wall being provided with an outward
projecting rib extending in a circumferential direction thereof and
bei_ng provided at another end thereof with an outward curled portion;
and

a sleeve disposed outside the side wall with leaving a space
therebetween and bonded to the side wall in a bonding area defined so
as to be adjacent to the outward curled portion of the cup body,

wherein the outward projecting rib is dispdsed only on an area

apart from the bonding area.



8 , According to the above container, since the outward projecting
ribis elimnated fromthe bonding area, the sleeve and the side wall of
the cup boWQ %42 dely contact each other, so that the sizeP@FIRMRE814
bondi ng -area is increase to thereby inprove the bonding strength between
the sl eeve and the cup body. The bondi gg area is al ways di sposed

adj acently to the outward curled portion fornmed on a periphery of the
opening end portion of the cup body, so that the position to be applied
with the adhesi wecagdingito tingt abhue gothtainensitdiceshesdutwarg guiojéatingf t he

outward projecting rib. The sl eeve may be provided at one end
t her eof wiltt bs etimineted from [the bontding arepalthe sieeveairat thegide wail of
peri phery of the one end of the side wall. The side wall of the

cup bodytheycthp podyickn widdiyacontaet ¢achy oihet) sg thét ¢heesidengf thet he
circunferential direction thereof. The inward projecting rib can be

i ncl udedbiohdihg heedi ixg inceease otd lttreebby imiprove theilohyimg strengtip body
wi t hout reducing the bonding are The inward projecting rib may function as

a line i pdtwaennthe sleeperantetieé slip! bedyd Mhe ebriding bireacisgpabedys The
rib as the Peter Iine may be provided in the bonding area so as to be

cl ose todiggosed Watjasentlgd topahlel Wutward curled AS6iehNdof@ed idd a&not her
aspect of t'he present invention, there is provided a heat-insulating

0oL SLUEPSEIRENY Tt opening SASTLORENOF 56 ul) 4 o ke om
outsi de HogigbHe thalde VApPliL&AHIRA dhdPathesive agent is not changed,
regardless of the position of the outward projecting rib.

The sleeve may be provided at one end thereof with an inward
curled portion capable of contacting an outer periphery of the one end
of the side wall.

The side wall of the cup body may be provided with an inward
projecting rib extending in.the circumferential direction thereof. The
inward projecting rib can be included in the bonding area, to thereby
improve rigidity of the cup body without reducing the bonding are.
The inward projecting rib may function as a line indicating a proper
levél of liquid poured into the cup body. The rib as the Peter line may

be provided in the bonding area so as to be close to the outward curled

portion.

According to still another aspect of the present invention,
there is provided a heat-insulating container comprising:

a cup body having a side wall and a bottom disposed on one
end of the side wall; and |

a sleeve disposed outside the side wall with leaving a space



9 therebetween and bonded to the side wall; wherein a rib

I ndi cating |l evel of liquid poured into the cup bodygi \fed
on the sidgaﬂg?ﬁggg as to project inward therefrom FEaFﬂﬁgﬁtase,
it is possible to keep the bonding area sufficiently by defining it so as
to include the rib as the Peter line. 9 According to still another
aspect of the present invention, there is provided a heat-insulating

cont ai ner_ conpri si ng: a cup body haying a side wall and a bottom
di sposed tH§TS 8twéﬁg‘ %?dth‘éngieéet%éq? ,51&%@’§ﬂde wal | bei ng provided at

anot her end therepf wth an oytward curled portion. an . a.sleeve
di sposed out si déVRgEER acifindigating RRFORET ew&fﬁlqvﬁpewmom
bonded to the sjde wall_ in a bonding area defined so as to_be adjacent to

the out wAlP bady:is pEeYidsd on thessidgwallsp as to projectinward thezekom. wal |
is provided with an | nward proj ecti.n? rib included j.n the bonding area.
In this case, itlnthisogase) it isdessiple ke ksspdiheybanding a@reacsafficigntly,
defining it so as to beyond the inward projecting rib toward the bottom of
the cup dutdefining it so asskg inchudg the ribjascthePeter linwsent invention is
to provide a producing apparatus which can produce a heat-insul ating
container efficiently and rationally. In order to attain the
above-nentioned object, there is provided a producing apparatus for
combi ni ng a sl eckecordimg dot etill mnothiesr pspect oflghbogyesenprinverdion,
heat - i nsul ati ng cont ai ner .

there is provided a heat-insulating container comprising:

a cup body having a side wall and a bottom disposed on one
end of the side wall, the side wall being provided at another end thereof
with an outward curled portion; and

a sleeve disposed outside the side wall with leaving a space
therebetween and bonded to the side wall in a bonding area defined so
as to be adjacent to the outward curled portion of the cup body;

wherein the side wall is provided with an inward projecting rib
included in the bonding area.

In this case, it is possible to keep the bonding area suffiéiently
by defining it so as to beyond the inward projecting rib toward the

bottom of the cup body.

Still another object of the present invention is to provide a
producing apparatus which can produce a heat-insulating container
efficiently and rationally.

In order to attain the above-mentioned object, there is
provided a producing apparatus for combining a sleeve on an outer

periphery of a cup body to produce a heat-insulating container
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sl eeve formng section for formng the sleeve by curling a I et
cyl i ndri cwOI99/1352¢ | oi ni ng both ends thereof; and anP(g'E’ggJé{?rs’%E

g
section.for conbining the sleeve on the outer periphery of the cup body;
t he assenbling section conprises; 10 @ rib-processing device for
processing a rib on a side wall of the container; an
adhesi ve- appl yi ng device for applying an adhesive agent on the side wall
of the citampeisingorned with the rib; and a sl eeve-delivering

device for putting the sleeve fornmed by the sleeve formng section on the
outer peripheryadilethe formirsectionhifoh fortmingdtiesislecugery durlingla ed.
According to the above producing apparatus, -the rib is formed on the cup
body andpldifi atieesicytirabidoallysandgointhg bethtends thieeeofisamdbl i ng secti on,
while the. sleeve is formed fromthe blank in the sleeve form ng section.

Then, the for megnsigesabling sectivr for @ombinipgy theeslgeve dheheupuberdy
applied with the adhesive agent to conbine themtogether. Since the

processegef %%ﬂtﬁ@& Bédging the container are sinultaneously with
each otﬁér ?n t Wo sectig?ifs, i?'is possi bl e to produce the container

efficiently andif@lbisaeahbdng section coripei¥ed;ng to still another aspect of
the present invention, there is provided a producing apparatus for

ﬁgg?' In'nggl a ;5'ng&‘ggﬁfg}'ﬁ%séiggeng??igdﬁgwbh@ésﬁ@a Hedynt & gidedwad] of
the container;

an adhesive-applying device for applying an adhesive agent on
the side wall of the cup body formed with the rib; and

a sleeve-delivering device for putting the sleeve formed by the
sleeve forming section on the outer periphery of the cup body on which
the adhesive agent is applied.

According to the above producing apparatus, the rib is formed
on the cup body and the adhesive agent is applied thereto in the -
assembling section, while the sleeve is formed from the blank in the
sleeve forming section. Then, the formed sleeve is put on the outer
periphery of the cup body applied with the adhesive agent to combine
them together. Since the processes necessary for producing the

container are simultaneously with each other in two sections, it is

possible to producé the container efficiently and rationally.

According to still another aspect of the present invention,
there is provided a producing apparatus for combining a sleeve on an
outer periphery of a cup body to produce a heat-insulating container

comprising:



11 a sl eeve hol der capabl e of holding the sleeve; a cup

hol der cap%%,ﬁg grol ding the cup body; and a drivi pgraevi/esi{ or
circulating the sf eeve holder and the-cup holder along respective certain
circulation paths, - wherein the apparatus is provided al ong the

circulation path of the sleeve holderldith a curling device for curling up
a sheet-like blank on the sleeve holder and for joining both ends of the

curled blank to 0 lLe - gi.ect j.n evj ce for renoving the
sl eeve from thet %?%&Fe}’ﬁg{iﬁg?gp%ﬁe OetVEOﬁ*gl%a%b‘gng $is al so provi ded

al ong the circul ation,path_ of e ( | der, Wi th up-.body- suppl yi ng
device for suppl.@lcﬁg’ Pr?g‘ti%ﬁap@gtgﬁ qcfuoﬁf’%n& %8}1&698&?1 = processing
device for processjng. a rib.on. a side wall of the c dy set..on the cup
hol der, an adhes? -“2‘6’@ gexiFe for cikey l%ﬁgﬁiﬂﬁegﬁﬁ%i%aa%f’q% t he
side wall, qf, the cup body .formed with the rib, and a sl eeve-delivering
devi ce f&o%g@ﬁ@p’%r@%gcg}f%é'\;gg%ljneg{rgaﬁgg%ga ®eve- ej ecting device and
for putting the received, sleeve on the outer periphery of the, cup body on
whi ch the adhesi WBErsHL the; abRRFRHEY IS provided alon the aranipfion paid
drives the sleeve holder and, the cup_holder, in such a manner fhat {he cup
body on i e Siecvahaldes Witdhe Fyrhaxﬁpgﬁwq for; sprling v gnhgheet-like

sl eeve-delivering device when the sleeve on the sleeve holder is carried
in the siklapk eredhenglesxg swlder and fon joiming hpparends, ot fheprurled s
curled on the sleeve holder to formthe sleeve, and the prepared sleeve is
removed fhlamlk tresrbathenand& sloeyecpiesting devicedor isampeving theslegyaievi ce

in accordance with the circulation of the sleeve holder. On the other
hand, thdrempthedieeve holderpo/ 11526 -

the apparatus is also provided along the circulation path of
the cup holder with a cup-body-supplying device for supplying the cup
body to the cup holder, a rib-processing device for processing a rib on .
a side wall of the cui) body set on the cup holder, an adhesive-applying
device for applying an adhesive agent to the side wall of the cup body
formed with the rib, and a sleeve-delivering device for receiving the
sleeve ejected by the sleeve-ejecting device and for putting the received
sleeve on the outer periphery of the cup body on which the adhesive
agent is applied; and

the driving device drives the sleeve holder and the cup holder
in such a manner that the cup body on which the adhesive agent is
applied is carried in the sleeve-delivering device when the sleeve on the
sleeve holder is carried in the sleeve-ejecting device.

In this apparatus, the blank is curled on the sleeve holder to
form the sleeve, and the prepared sleeve is removed from the sleeve
holder and ejected to the sleeve-delivering device in accordance with

the circulation of the sleeve holder. On the other hand, the cup body



12 is set on the cup holder and carried in the sleeve-delivering device,

after theﬁﬁépwi'l%zeorocessed on the cup body and the adhesi ve pegeIrbs/3s14
applied thereon.” Then, the formed sleeve is put on the outer periphery of

the cup -body applied with the adhesive agent to conbine them together.
Since the processes necessary for prodding the container are
simul taneously with each other in tw sections, it is possible to produce

It
t he container effjcientl d rationall . A - @l -] jce for
processi iy S&t Q 1188 FUR )F/‘&igﬁﬁ G Caerﬂbé/%fmt Fae s§1883§%]§6‘#éhg? 8g§1 &d on
the circulatign th of the sl.eeve, hol der. A s ve-fifill devi ce
for presafteg t&’r?ep ds\Rrafesshd enpthe Giip E’ﬁéiycﬁﬁdbga? %‘%ﬁ%\@e agent'ds
sl eeve-delivering device tgward the cup body . with. alignin e sleeve with
respect @pplisd &gﬁ?rﬁeﬂy &R pﬁ?ﬁ/iﬁ’é’g"‘%& é*?eﬁvecilrscﬂlg{]i%ﬁ é hoéﬁefhe cup
hol der. | The apparatus may_further conprjse, a bl ank-suppl yi.n
devi ce periphgpy 91 Hae (P anafik apé?lkqﬁ‘éwé |tflﬁgap®ié9§’é’é’, agﬁﬁléttﬁe‘%)m%mg
bl ank- suppl ying device nmay be_provided with an adhesjve apﬁl i cator, for
appl yi ngthem gegether agd¥ce dhendrocessest RECEPaRKy for producing.the,
device for pressing both -ends of the blank overlapped by the curl,i ng
devi ce t coniainest hee sipubansVislyewith eagh othan | WO $£8%OBS: dhdSs| eeve
hol der. The sealing device may be provided with a ‘heater therein to hasten
t he adhepiossilietteeprodticeciie bonyainer efficientlyeand rationally. sti|| anot her
object of the present invention is to provide a sleeve form ng apparatus
whi ch can form A shekcurting device ifos Prodesging a onwled/ postien on one
13
end of the sleeve may be provided on the circulation path of the sleeve
holder.
A sleeve-fitting device for pressing the sleeve which is put on
the cup body by the sleeve-delivering device toward the cup body with
aligning the sleeve with respect to the cup body may be provided on the
circulation path of the cup holder.
The apparatus may further comprise a blank-supplying device
for supplying the blank to the curling device, and the blank-supplying
device may be provided with an adhesive applicator for applying an
adhesive agent to one end of the blank.
A sealing device for pressing both ends of the blank overlapped
by the curling device to each other may be provided on the circulation
path of the sleeve holder. The sealing device may be provided with a

heater therein to hasten the adhesion between the cup body and the

sleeve.

Still another object of the present invention is to provide a

sleeve forming apparatus which can form a sleeve of a heat-insulating



container efficiently, especially can performan operation for curling up

a blank on 4! and an operation for processing an end- pcgifpogths14
portion tovﬁg@ggrﬁeed bl ank w t hout changi ng the nmandrel. I n order

to attaint the above object, there is provided a sleeve form ng apparatus
for formng a sheet-like blank into a sl®eve used as an outer package of a
heat -i nsul ati ng contai ner, conpri sing: a mandrel having a body
portion which .is capahle of being .fitted inside the sleeve and whigch is
Prortor 1 somtaingrseitentty, SSbEStally. GhR RE IR A TR AROR T SURIBE ANk
on the mandr el }‘ﬂnnﬁuch a manper, th one end Port'on of the blank to which

an adhesi Y@ 8gP i 1B Tl ppdyAgY QRFTEtion PR PTRERPSIBE: ABn At he

blank to forma jqint lihe; maj n- seal i ng device for pressing the
joint |i n@uﬁlﬁdoppﬁeonn%&ﬂsmuﬂed blarﬁamﬁeﬁtc&%gmggtbem &L ni ppi ng
one end portion of the joint line, which projects fromthe mandrel by a
pai r of nippers;In order to,attaint the akgvaahiset s thers issprayided poslesveng
portion of the blank, which tproj_ects fromthe mandrel, toward the mandrel
to form aforaningapparetys for fopmingawheeinlike blank intoasicevejuand ag
device for renoving the sleeve fromthe nandrel. According to the
above sl eaneowtampagkagpniaa heatsimswlating qemtainér,t temprisingurl ed on the
mandrel projects therefrom it is possible to forma curled portion of the
sl eeve with the sl mardteli havinguatkodynpottionawirich. isTicapahilepof theingof
the joint line can be pressed by the assist-sealing device, and the joint
line is tfitted inside the sleav@ agvdl $3i6h is shorter than the sleeve; 14

a curling device for curling up a blank on the mandrel in such
a manner that one end portion of the blank to which an adhesive agent
is applied is located under another end portion of the blank to form a
joint line;

a main-sealing device for pressing the joint line onto the
mé.ndrel;

an assist-sealing device for nipping one end portion of the
joint line, which projects from the mandrel by a pair of nippers;

an end-curling device for pressing a projecting portion of the
blank, which projects from the mandrel, toward the mandrel to form a
curled portion of the sleeve; and

a sleeve-gjecting device for removing the sleeve from the
mandrel.

According to the above sleeve forming apparatus, since one
part of the blank curled on the mandrel projects therefrom, it is
possible to form a curled portiori of the sleeve with the sleeve being
mounted on the mandrel. The end portion of the joint line can be

pressed by the assist-sealing device, and the joint line is thus joined



certainly. The sl eeve form ng apparatus nmay further conprise a

bl ank- supplying device for supplying the blank to the curli n_P device with
appl yi ng tWO9%AK26i ve agent to the one end of the blank. PCTIPR81Y) ceve
form ng apparatus may further conprise: a conveyor capable of circulating
along a predeterm ned circulation path,and having mandrel -attachnent
portions arranged along the circulation path with | eaving a certain

i nterval therebetween, each of the attachnent portions being provided with
the mandrcertaigyly. @ driving device for noving the conveyor intermttently
by a pitch corresponding to the interval between the mandrel -attachnment

portions to feedHéeledd&iming eaaparitusimapfditheniconpriset a parik-ons

step by step with respect to a plurality of stations defined along the

circul at isippgitg dddcthforcsupplgirtietheebldfiR &5 thet cagting'deviey iwith t he
end-curling déevice and the sleeve-ejecting device may be distributed to

the statigsiyiflg tHe dhasiveeAgdmeto ithe dROERL of thkeBldrk. the curling
device, t assist-sealing device, the end-curling device <and the

sl eeve-ej ecti ng e t BicevdeSfordiets oaggar'aaﬁcqaayarfﬁetﬂéihc prgeat g of
t he conveyor. The mai n-seal | device may be novabl e along the

ci rcul at i&qlve&%g;ba:;ﬁie}ﬁbtﬁ"ci%ﬁthﬁﬁﬁ ﬂﬁﬂgﬁkﬁedetcrmined{@iﬁﬁiﬁt% k]|

anot her aspec present 1 nventi on, ere 1's provided a sl eéve

Lo "0, R8T i LB el Gerthagh Kpingeal cmgsas 1

15 circulation path with leaving a certain interval therebetween, each of
the attachment portions being provided with the mandrel; and a
driving device for moving the conveyor intermittently by a pitch
corresponding to the interval between the mandrel-attachment
portions to feed the mandrel on each of the. mandrel-attachment
portions step by step with respect to a plurality of stations defined
-along the circulation path; and fhe curling device, the assist-sealing
device, the end-curling device and the sleeve-ejecting device may be -
distributed to the stations in such a manner that the mandrel is fed to
the curling device, the assist-sealing device, the end-curling device
and the sleeve-ejecting in this described ofder in accordance with
movements of the conveyor. |

The main-sealing device may be movable along the circulation

path together with the mandrel.

According to still another aspect of the present invention,
there is provided a sleeve forming apparatus for forming a sheet-like
blank into a sleeve used as an outer package of a heat-insulating

container, comprising:



a conveyor capable of circulating along a predeternmned circulation path;
a plurality of mandrels arranged on the conveyor so as to leave a certain
i nterval tWeP¥E26een in a circulation direction of the conbeldpI8/03814

a driving device for noving the conveyor intermttently by a pitch
corresponding to the interval between qtie mandrels to feed each of the
mandrel step by step with respect to s]t ations defined along the

circul ation path; a bl ank-suppl yi ng device for supplying the blank
to a curling shalcomveyelrecagphbleonft traiizitingsaleny appnedeteamingdesi ve
agent to one end portion of the bl ank; a curling device for

curling gircilietisnpphtied bl ank on each of the mandrels in such a manner
that said one end portion of the blank is |ocated under another end

portion thereof atgluralitydfimafidrel®erranged on thesveybrosy iagetd ave
pressing both end portions of the blank, which forns the joint line, to

each othgr cegfifin interval ahereBéetweEACHhNG J&i¢caatibpVidiedctibninofitdet i ng
station which is selected fromthe stations and is |located forward from

the curl iggyepbption in the circulation direction for removing the sleeve
fromeach of “the mandrels. According to this sleeve formng

PPy oL, VM M ek oA Y sy R ey e

ooer ! S e UI4T P menpR S e g e im0,

formed  of the WRaBrtl 3¢€p by step with respect to stations defiféd along the
circulation path;

a blank-supplying device for supplying the blank to a curling
station selected from the stations with applying an adhesive agent to
one end portion of the blank; |

a curling-device for curling up the supplied blank on each of
the mandrels in such a manner that said one end portion of the blank
is located under another end portion thereof to form a joint line;

a sealing device for pressing both end portions of the blank,
which forms the joint line, to each other; and

a sleeve-ejecting device provided in an ejecting station which
is selected from the stations and is located forward from the curling
station in the circulation direction for removing the sleeve from each of
the mandrels.

According to this sleeve forming apparatus, every time the
conveyor moves by a certain amount, one mandrel holding the
prepared sleeve is carried in the sleeve-ejecting device. The operation
of the curling device and the operation of the sleeve-ejecting device are

performed simultaneously with each other, so that the sleeve is formed



efficiently. Each of the mandrels may have a body portion which is
capabl e of being fitted inside the sleeve and which is shorter than the

sl eeve, amdoddE5®eal i ng device may conprise a mmin-seal i ng ROGAIRIBNFFI4
pressing the joint line of the blank to each of the mandrels and an

assi st-seal i ng device for nipping one (gd portion of the joint line, which
projects fromeach of the mandrels, b pai r of nippers. The

assi st-sealing device may be provided in an assist-sealing station

sel ect edeffQRhie stations and | ocated between the curling station and the
ej ecting station. The assist-sealing device may be provided in an

assi st-seal | ng ggical 19N thel ?ﬁaﬁarérmn% k?é\?éié)rﬁo%dgb%éhe%ﬁﬁiﬂﬁ%ﬂ the

curling station and the ejecting stat nd-curling device

for_procgsphife 3¢ Haihboftler H&Aethe sIOEW SEd (il TS SHofler! fifaf? thiek,

whi ch projects fromedch of the mandrels, may be provided in at |east one
d- | tatd : | :

end ouT ! WIMeR! AP RELBALAR o OB S ebaiate PibikeSeRRRaRIERITHe

| pc! ude BrebSitY sherioiAe e n3 BBl Ty oBRAN0P InENHfIh AR alEd W L1

t he end- eeve-ejecting device nmay renove the
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The assist-sealing device may be %J7rovided in an assist-sealing
station selected from the stations and located between the curling
station and the ejecting station.

The assist-sealing device may be provided in an assist-sealing
station selected from the stations and located between the curling
station and the ejecting station.

An end-curling device for processing an curled portion on a

' pfojecting portion of the blank, which projects from each of the
mandrels, may be provided in at least oné end-curling station selected
from the stations and located between the assist-sealing station and
the ejecting station.

The stations may include at least two end-curling stations,
each of which is provided with the end-curling device.

The sleeve-ejecting device may remove the sleeve from each of
the mandrels by pressing a roller onto the sleeve fitted on each
mandrel with rotating the roller about an axis perpendicular to an axis
of each mandrel.

The conveyor may comprise a turn table capable of turning

about a predetermined axis.



Still another object of the present invention is to provide an assenbling
appar atus whi ch can conbine a sl eeve and a cup body efficiently and
correct|y. WO9911526 | n order to attain the above-nentioned obPETHIPIFPISIE | s
provi ded. an assenbling apparatus for conbining a sleeve on an outer
periphery of a cup body to produce a hqat-insul ating container,

conpri si ng: a conveyor capable of circulating along a predeterm ned
circul ation path; a cup hol der nounted on the conveyor and having a
rotary portion capable of rotating about an axis thereof with holding the
cup body thereon; a driving device for noving the conveyor to feed
the cup body st8pilbpmutherwbjectesfptice preserdt irorentiehi isedo aprowgdehan
circul ation path; a hol der driving device provided in a driving

stati on wassémhbiing elppartus evhiche camtcommbirmnd clpete candl hecup bodyect ed
with the rotary portion of the cup holder in the driving station to rotate
the cup dfficdently and correetlydhesi ve- appl yi ng devi ce provided in an
applying station which is selected fromthe stations and is |ocated
forward from t helndordengtst attaim i thel §boeelmenioniededbjestoftidie is
conveyor and capable of applying an adhesive agent on an outer periphery

of the cuprddded anthssemblingappagreus ok CRIThBINHSY iaCSldevevbaedn iduter
delivering station which is selected fromthe stations and is |ocated

forward fp dFPLY ictp ShEdy Ofo | prédace hC Hat BisWidtihki edrtathéApabl e
of putting the - 18
' comprising: '

a conveyor capable of circulating along a predetermined
circulation path;
| a cup holder mounted on the conveyor and having a rotary
portion capable of rotating about an axis thereof with holding the cup
body thereon;

a driving device for moving the conveyor to feed the cup body
step by step with respect to stations defined along the circulation path;

a holder driving device provided in a driving station which is
selected from the stations and capable of being connected with the
rotary portion of the cup holder in the driving station to rotate the cup
holder;

an adhesive-applying device provided in an applying station
which is selected from the stations and is located forward from the
driving station in a circulation direction of the conveyor and capable of
applying an. adhesive agent on an outer periphery of the cup body; and

a sleeve-delivering device provided in a delivering station
which is selected from the stations and is located forward from the

applying station in the circulation direction and capable of putting the



sl eeve on the cup body. According to the above assenbling

appar atus, when the cup holder holding the cup body is carried in the

hol der driwonyitegi ce, the rotary portion of the cup hol der PCTIPIEBHEDI v
driven by the holder driving device. Therefore, it is possible to perform
vari ous processing, preferably proceﬁ ng of elenents extending in the
circunferential direction of the cup body, such as the rib, with using the
rotation of the cup body. If the cup body is carried into the

adhesi vegRkYdr¢hed®pdsoddi | e the cup body keeps its rotation due to
inertia thereof, it is possible to apply the adhesive agent on the outer

periphery of thAcéH?dubg)(ib thé hMbvdlaisseniblihg sppabatdel whidertdfeotap it is
not necessary to provide any driving means for rotating the cup holder in

the adhggiyér ﬁBRiiYi%"@hé' RUF Body FPcattiedSinelie MRAQES Ariving defide]eheny
driving neans for ating 'the Cup holder on the conveyor As a result,

th t | t t
e SUr UG pbridh asenb!, eﬁgemﬂaea 1S roSafiBR drifsh by the halwer otary

portion cup provided with a sk I|ke rotation input

portion &%g'a&%&@ t%&'é?o@‘ﬂus%élﬁfe gJeaifarrﬂwahaﬁs jce’s

ify,
conprise a rotation output pOI’tIOI’l e power source for I'Otatl ng

the rotaj Qlﬁyptéz st§1ﬁ - of ele{ﬁen@eeft@i‘ﬁﬁhée iAPPhY! 8 cf f&entin be

provi ded t| ng e adhesive agent towar e outer

peri pheralr% tidif o?”c@mbgﬂé bpdy, s suc e tﬁ)\épr R0l Wik ?Q\?\r}ﬁ]%{é{?@n%ft h an

abut ment portlon capa rought” info con an inner

comr i setie i Ha; Léfn?é%]4‘%%%@@%%@@%%@8“@%‘2 HieriveappBieE” ™
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possible to apply the adhesive agent on the outer periphery of the cup
body without driving the cup holder. Therefore, it is not necessary to
provide any driving means for rotating the cup holder in the
adhesive-applying device. Also, it is not necessary to provide any
driving means for rotating the cup holder on the conveyor. As a result,
the strucfure of the assembling apparatus is simplified.

The rotary portion of the cup holder may be provided with a
disk-like rotation input portion coaxial with the cup body, and the
holder driving device majr comprise a rotation output portion and a
drive power source for rotating the rotation output portion.

The adhesive-applying device may be provided with a nozzle
ejecting the adhesive agent toward the outer periphery of the cup body.

The cup holder may be provided witﬁ an abutment portion
capablé of being brought into contact with an inner surface of a side
wall of the .’cup body, and the holder driving device may comprise a
press mechanism capable of pressing a predetermined model member

to the abutment portion with nipping the side wall therebetween to



process the side wall. The conveyor may conprise a turn table
capabl e of turnin about a predeterm ned axis. Accor di ng to
anot her asP/1$26% he present invention, there is provided FFHEIEMRFNg
apparatus for conbining a sleeve on an outer periphery of a cup body to
produce a heat-insulating container, d8&nprising: a cup hol der
capabl e of holding the cup holder in an inverted posture in a vertical
di rection; a,sl eeye-delivering device capable of putting the
sl eeve oPEAREsShesIdR Wakery of the cup body held on the cup hol der from
t he upper side thereof; and a sleeve-fitting device having ajig
capabl e of cont abRE RPRYE¥N MBHr SOBPIAsE thdUsneE3ble apablenel dusmivgy in
an axial direction thereof, _the sleeve-fitting device being capabl e of
pressi ng a8pRut pgpresdefeamimed ags.nody to arrange the sleeve and the cup
body with each other in an axial direction thereof; wherein the
jig is provided with an aligning equi pnent capable of engaging with the
sl eeve before the sleeve is pressed down by the jig to nove the sleeve in
a radial directidecerdingto anatheraspeet ohbbd prasent: inventionodhere is
According to _the above assenbling device, if the sleeve is put on the cup
body in Ppnevided anymasemblingecappanatys dov combimirg)ai sleeve om st aluter
direction by the aligning equipnent so as to be aligned against the cup
body. periphery of a cup body to produce a h#at-insulating container,
comprising:

a cup holder capable of holding the cup holder in an inverted
posture in a vertical direction;

a sleeve-delivering device capable of putting the sleeve on the
outer periphery of the cup body held on the cup holder from the upper
side thereof; and

a sleeve-fitting device having a jig capable of contacting an end
portion of the sleeve put on the cup body in an axial direction thereof,
the sleeve-fitting device being capable of pressing the jig toward the
cup body to arrange the sleeve and the cup body with each other in an
axial direction thereof;

wherein the jig is provided with an aligning equipment capable
of engaging with the sleeve before the sleeve is pressed down by the jig
to move the sleeve in a radial direction thereof so as to be aligned with
the cup body.

According to the above assembling device, if the sleeve is put
on the cup body in a miss-alignment manner, the sleeve is moved in its
radial direction by the aligning equipment so as to be aligned against

the cup body.



The aligning equi prent may conprise pins arranged around the axis of the
cup body on the cup hol der. Each of the pins may be supported by
ajig bodywoovhis2¢i g so as to be novable in the vertical diPEpirssm3siand a
| ower end portion of each of the pins may be formed with a tapered or
rounded portion capable of contactingm |ower end of a side wall of the
cup body, which surrounds a bottom of the cup body. Still

anot her object of the present invention is to provide a rib-processing
appar at us whi chThegnalignimg eqinmentsingy wanpriseaping arvavged ahounduci ng
force to be added to the cup body and sinplify structure thereof.

Pr ef er abthg axhe ofithepcupebedy@mpherctipshelderf orm an outward projecting
rib by an operation perforned outside the cup body, and inprove efficiency

of process by oEach ofjitlae pinsmaydse suppoanteddoy arjig @ody of tiee fjigkso ias and

out agai nst the cup body. In order to attain the above-nentioned
obj ect, tcbtemvabie initthedvertical direction ngndpdowederdd poptiozesseagha rib
on a side wall of a cup body so as to extend in a circunferenti al

di rect i oof tHe pives shdy bevfdrimed@itisangpered or rouddsd! Fortién &dibleefmodel
menbers di sposed opposite to each other with putting the side wall

t her ebet y@emacting aTRiwereae offardide wal 60t evpBEd9) whittl sliefohiadisng the
femal e nodel nmenber with a projection to forma concave side of the rib,

and the 4 ¢ygk6miedehe d@ptwsdpei ng provided on a portion facing the nale
nodel menber w th a groove to forma convex side of the rib; a
radial direction driving device for noving at |east one of the

21 male and the fermal e nodel nenbers in a radial direction of the cup

Still another object of the present invention is to provide a
rib-processing apparatus which can form a rib on a side wall of a cup
body with reducing force to be added to the cup body and simplify
structure thereof. Preferably, the rib-processing apparatus can form
an outward projecting rib by an operation performed outside the cup
body, and improve efficiency of procéss by omitting an operation of
moving a model or the like in and out against the cup body.

In order to attain the above-mentioned object, there is
provided a rib-processing apparatus for processing a rib on a side wall
of a cup body so as to extend in a circumferential direction of the side
wall c_ompriéing:

a male and a female model members disposed opposite to each
other with putting the side wall therebetween, the male model member
being provided on a portion facing the female model member with a
projection to form a concave side of the rib, and the female model
member being provided on a portion facing the male model member

~ with a groove to form a convex side of the rib;

a radial direction driving device for moving at least one of the



body so as to let the male and the femal e nodel nenbers close to and away
from each ot her; a circunferential direction driving _device for
maki ng a rWOMME6 rotation between the cup body and at | eastPCHAPIBP38IM
mal e and the female nodel nenbers to change a position at which the side
wal |l is nipped between the male and ti1 femal e nodel nenbers in the

ci rcunf erent i al direction. According to the above rib-processing
appar at us, S p055| ble, to formthe rib gradually in the circunferential
direct i orm@ﬂe @nd dthe female meded Jsegahers Wnt & nadiat dizectiony of thieogup

bet ween the cup body and the _nal e _or the femal e nodel nenber. Therefore,

it is poseedysoras tﬂéﬁ&éhef@eéé and dhe female @E@dgbﬁ}emeirﬁgﬂpﬁé torandss in

conparison with the case in which the entire rib is formed at once.

The ri b- pwaydsonycaghaethers may further conprise a cup hol der capable of
rotating about an axis thereof with supporting the cup body from an inside
t hereof, the cupa cirtciamfengntial givedctien dwiving devicé fohmaking awelabiye
feral e nodel menbers, another one of the male and the fenal e nodel nenbers
may be dirsytatieoh detweenuthe cyppr bptyr gndf at Heastprimdyf, théenalaliaaid the
direction driving device may nove said another one of the male and the
femal e nfeetaleemrial mrermbers rtadchangjer acpositiond dthwhioch tivesidensdallhis
circunferential direction driving device may rotate the cup hol der.

One of theipped betvédre tleenhealeodaid nei®efemple viriritlomeidisersiinbatle may
extend continuously over an entire periphery of the side wall of the cup

body. | n dib¢antfesential dizeption.ble to nip the side WO 99/ 11526
22 wall of thé cup body by noving the male or the fenal e nodel nenber

According to the above rib-processing apparatus, it is possible
to form the rib gradually in the circumferential direction of the cup
body, in accordance with the relative rotation between the cup body
and the male or the female model member. Therefore, it is possible to
reduce force added to the cup body during the process in comparison
with the case in which the entire rib is formed at once.

The rib-processing apparatus may further compﬁse a cup -
holder capable of rotating about an axis thereof with supporting the
cup body from an inside thereof, the cup holder may be provided with
one of the male and the female model members, another one of the
male and the female model members may be disposed on Ian outer
periphery of the cup body, the radial direction driving device may move
said another one of the male and the female model members in the
radial direction of the cup body, and the circumferential direction
driving device may rotate the cup holder. |

One of the male and the female model members provided on

the cup body may extend continuocusly over an entire periphery of the

side wall of the cup body. In this case, it is possible to nip the side



provi ded outside the cup body in the radial direction, and under this
condition, the rib can be forned by rotating the cup body. It is not
necessar ywoosirisde t he nodel nenber inside the cup body in tPEI/iRAgI03814
direction, and the nodel nenber outside the cup body may be driven only in
the radial direction. Therefore, it is2 ossible to sinplify the structure
of the apparat us. A roller rotatable about an axis parallel to an
axis of the cup body may be provi ded as said anot her one of the nmale and

the femaqgill BPERE CEBlSsSY Gys BeoEithgtht iaabeloer thefémiade ymoidel haemiperbody.
The ri b-processi ng apparatus may further conprise a restraining device for

preventi ggomfed: BRtBREY theashpiSody inPthé FAdiAE difedtidnl @eid under thisThe
mal e nodel nenber may be provided 1nside the cup body, - and the fenale

model e ﬁﬂiﬁ@ﬁ, ke PHYY cdad beUcYnied LB rohtigthe cup body. AJEqEtheY (O
still another aspect of the present iInvention, ~there is provided a

rib-pr OCﬁgégggﬁgé iy the mde sashi¥efinsidePthé cul B8dYeid tﬁlé rad¢aP body

;
so as to a circunferential direction of the side wal

conpr i ! Bfkeation, and fhé ifofel #enfanaBhtsPle B UIMBRROHaPbArvR] he

cup body "w't I'ng cup roman 1 nsi

rotary depye ealatisiil ofird 0fighi NOThBERYE. 2050B6saMe to simplify {HESS

mechani s ¢ch™1'S 'provi ded on one si the cup der an as a

press rol rQta axis parallel to the axis of the cup body
F{:)ﬁ% tl%te 6?%@ arapggéf:%aotﬂ)s.

and a dr OWer “sou r rnoving the

23 press roll ey refipracaliid Bnduiigh W pEFANEN t8adk NGaS BY BRdtup

body may be provided as said another one of the male and the female
model members disposed on the outer periphery of the cup body.

The rib-proﬁess‘ing apparatus may further comprise a
restraining device for preventing the cup body from rising up from the
cup holder.

The male model member may be provided inside the cup body,

and the female model member may be provided outside the cup body.

According to still another aspect of the present invention,
there is provided a rib-processing apparatus for processing a rib on a
~side wall of a cup bbdy so as to extend in a circumferential direction of
the side wall comprising:

a cup holder capable of rotating about an axis of the cup body
with holding the cup body from an inside thereof;

a rotary drive mechanism for rotating the cup holder; and

a press mechanism which is provided on one side of the cup
holder and which has a press roller rotatable about an axis parallel to

the axis of the cup body and a driving power source for moving the



wherein one of a groove for formng a convex side of the rib and a
projection for formng a concave side of the rib is provided on an outer
peri phery wo ¢dmasyr ess roll er, and another one of the groove BECTIIPI8I03814
projection is provided on the cup holder so as to accord a position
thereof in a direction parallel to thegaxis of the cup holder with a
position of said one of the groove and the projection provided on the
press roller. In this apparatus, the rib is forned on the side
wal | of tdressumlldrotscigpradaliyl in anradialodirectioer efithel culprismdy,on t her eof by
the steps of holding.the cup body fromthe inside thereof by the cup

hol der, pressi ngheheirpoassofraigreooverfor fersiifg avebhver side dfthestitteand| |
between the groove of the press roller and the projection of the cup

hol der, angprojedtidnniprt fermipg halcbricavgasitier ofvithB fifbeisgirdﬁdtdhchdan
thereon. Therefore, it is possible to reduce force added to the cup body
during theeprpedphery abtivapress rolldr,tdndcasethér vhiecdf the givoveeandb i s
formed at once. Since no nmenber in the cup body is driven in the radial

di r ect i onhefpitdjection bo@ronided v rhessup Holder so a8l to HECHAD d Positien
radial direction, it is possible to sinplify the structure of the

appar at ughe$e8f nt AedifeRitforh OphealleRRo’ ehat 8xAP ! thd @i Bolddr With a
possi ble to reduce friction between the roller and the side wall of the

cup body position of sHi8 6he-oF BESHJHe2ARA %H;p@)fcf%ht Sy 'drd $he
conveyor for conveying the cup holder through pfurality of processes,

and the rleakyrdlfdryi Ng mechani sm and the press mechani sm may be provided
i ntermediate positions of a conveying path of the conveyor.

24 In this apparatus, the rib is formed on the side wall of the cup
body gradually in the circumferential direction thereof by the steps of
holding the cup body from the inside thereof by the cup holder,
pressing the press roller on the side wall to nip the side wall between
the groove of the press roller and the projection of the cup holder, and
rotating the cup holder together with the cup body held thereon.
The;efore, it is possible to reduce force added to the cup body during
the process in comparison with the case in which the entire rib is
formed at once. Since no member in the cup body is driven in the
radial direction of the cup body and the press roller is only driven in
the radial diréction, it is possible to simplify the structure of the
apparatus. Since the press roller can rotate about its axis, it is
possible to reduce friction between the roller and the side wall of the
cup body.

The rib-processing apparatus may further comprise a
conveyor for conveying the cup holder through a plurality of processes,
and the rotary driving mechanism and the press mechanism may be

provided intermediate positions of a conveying path of the conveyor.



According to still another aspect of the present invention, there is

provi ded a process for formng arib on a side wall of a cup body so as to
extend i nyoodief erential direction of the cup body, conpPCHIPRS/0B824t he
steps of: ni ppi ng one part of the side wall of the cup body by a
mal e and a femal e nodel nenbers, the | e nodel nenber being provided on a
portion facing the femal e nodel nmenber "W th a projection to forma concave
side of the rib, and the fenal e nodel nenber being provided on a portion
facing the mal e nodel nenber with a groove to forma convex side of the

rib; and meking a relative rotation between the cup body and at
| east one of thagdHrdEngntb t48llf afthefOdspete o thet prebengeirvention) on,
at which the side wall "is nipped between the male and the fenmal e nodel

menbers tRetd§s G agsf@éesﬁ f@@tfbﬁﬂxiﬁffg hhabsbfea véide wall of a cupgh this
process, the rib is forned on the side wall" of the cup body gradually in

the circ 88t Adltodbkesid An BhefrRUmiIErdt§ab @Pecti®ANSS tRe ¢GpBodyoned
above. Theréfore, it Is possible to reduce force added to the cup body

during t | ' with the case in which the entire rib is
?Eg%fe}_%?ﬁé By the'8tepsSoX!

formed a I'n"the above process, the cup body may be held

] comee " T . _ _
of the cup boay PPRECIRY RaTSSf PRMER waBbEUS: Chrl SOy P atRBN oM 700
the f I t : | I

monber o Ry B ARE FsinbBRe, 6L Hif MloddrnlfnB AL R PR R e

side val b pelteehoiie B! ferflfe [HBALE TREGERASitHPA S  jectidh to form a

25 undeP® ondirxi-on, € cup nho nay be To
concave side of the rib, and the female model member being provided

on a portion facing the male model member with a groove to form a
convex side of the rib; and

making a relative rotation between the cup body and at least
one of the male and the female model members to change a position, at
which the side wall is nipped between the male and the female model
members in the circumferential direction of the side wall.

In this process, the rib is formed on the side wall of the cup
body gradually in the circumferential direction thereof in the same
manner as is mentioned above. Therefore, it is possible to reduce
force added to the cup body during the process in comparison with the
case in which the entire rib is formed at once.

In the above process, the cup body may be held from an inside
thereof by an cup holder capable of rotating about an axis of the cup
body, the cup holder may be provided with one of the male and the
female model members, another one of the male and the female model
members may be pressed on a side wall from an outside thereof to nip

the side wall betwéen the male and the female model members, and



A bottom of the cup body may be pressed down to the cup holder when the
side wall is nipped by the male and the fermal e nodel nenbers.

Still furtwemnby2écts, features and ot her aspect of the pres®Or/yros0snsi on
will be understood formthe follow ng detail ed description of the '
preferred enbodi nents of the present igfy)ention with reference to the
acconpanyi ng draw ngs. Brief Description of Draw ngs: Fl GS.
1A to 1D are descriptive views illustrating structure of a heat-insulating

cont ai neurnier tisispcenditionytkrt tap; holder may BeGtazédand 2B are bottom
views, each of which illustrates the cup body of the heat-insul ating

contai ner of the potseni ofnledtdwp; body may bel PPessédidown 2bethe cup
cross-sectional views, each of which 1llustratés the horizontal rib  of the

heat - i nsHodden witonithiesidevdiles MipPern by theeidldNand the femdit GRodéft and
4B are descriptive views, each of ifch Tillustrates the insulating space

ensured BeferBori zontal rib in the heat-insulating container of the
present invention; FIG5 is a sectional view of the

heat - i | ati trey : |
eat -1 nsul al | ng i ifrfRer dﬁg?%%,gf%%ﬁhfspéﬂ&etﬁ%ég??gp%f %tfuﬁuﬁfl)rEQ@nt

present invention; Vi ew i Ing a schematic

process {pveRfi8AlwiNlhe mﬁd&@ibﬁhnﬁfr'm the followﬂgedezailﬁdadé)é@ﬂpﬂo%"’o?f 2t he

produci ng apparatus for the 6
the preferred embodiments of the present invention with reference to

the accompanying drawings.
Brief Description of Drawings:

FIGS. 1A to 1D are descriptive views illustrating structure of a
heat-insulating container of the present invention;

FIGS. 2A and 2B are bottom views, each of which illustrates
the cup body of the heat-insulating container of the present invention;

FIGS. 3A to 3C are cross-sectional views, each of which
illustrates the horizontal rib of the heat-insulating container of the
present invention;

FIGS. 4A and 4B are descriptive views, each of which
illustrates the insulating space ensured by the horizontal rib in the
heat-insulating container of the present invention;

FIG.5 is a sectional view of the heat-insulating container
produced by a processing apparatus of the present invention;

FIG. 6 is a view illustrating a schematic process for producing

~ the container; | |

FIG. 7 is a plan view of the producing apparatus for the



contai ner of FIG 5; FIG 8 is a front side view of the producing
appar at us; FIG 9 is a left-hand side view of the producing
apparatuswoogniszé6 FIG 10 is an enlarged view illustrati ngcavypegoistie of a
mai n- sealing device provided in the producing apparatus and peri phery

t her eof ; FIG 11 is a section vi ew of a-bl ank-supplying device
provided in the produci ng apparatus al“hg the line XI-XI in FIG 8;

FIG 12 is a sectional view of the bl ank-supplying device along the line
X=X FIG 13 is a sectional view of the -

bl ank- suppfﬂu‘?‘gerg%vﬁlzg a’ong the line XII1-XIIl in FIG 8: FI G

14 s @ secti ongayigys of sl HANicy U e Briticif Yikaddls |1 e

l)3(|IV—)k(IV|n|FIG |saseC|on

G 16 i
o ew | Tt raFis Sy B R ndnf SigRvisk Sf b pldtubing apparatig i o’ ne
bt “the car i ng BAGTCLO igven, calfrges Fitd Daliing SEHadteol B el .

2t vot ur Bealifg a8Yice providen, i Hek: BEoBRsThE EPprre IS BhH BefiptRy

apparatug% FIG 19 is a viewillustrating the structure of the
assist-s ﬁ'rﬂgf’ devi ce observed from one side thereof as i ndi cated by an
fL;O\éve;(: |Xn|gnact :Fgﬁ ‘of 1 is a sectmgg.l ‘ZrPéA‘Wan? 20%1 Wﬁymg ué%&%te' g

provided in the producing apparatus along the line XI-XI in FIG. 8;

FIG. 12 is a sectional view of the blank-supplying device along
the line XII-XII in FIG. 8;

FIG. 13 is a sectional view of the blank-supplying device along
the line XIII-XIII in FIG. 8;

FIG. 14 is a sectional view of thg blank-supplying device along
the line XIV-XIV in FIG. 8;

' FIG. 15 is a sectional view of the blank-supplying device along

the line XV-XV in FIG. 8; |

FIG. 16 is a view i11u$trating detailed structure of a curling
device provided in the producing apparatus;

FIG. 17 is a view illustrating the structure of the curling device
observed from one side ﬁhereof as indicated by an arrow XIII in FIG. 16;

FIG. 18 is a view illustrating detailed structure of an assist-
sealing device provided in the producing apparatus; |

FIG. 19 is a view illustrating the structure of the assist-sealing
device observed from one side thereof as indicated by an arrow XIX in
FIG. 18;

FIGS. 20A and 20B are views illustrating the sealing action of



t he assist-sealing device; FIG 21 is a viewillustrating detailed
structure of a curling device provided in the producting appar at us;

FIG 22 i VQMillsa6i | | ustrating the structure of the curling BEVJELS/03814
observed fromone side thereof as indicated by an arrow XXIl in FIG 21,
FIG 23 is aviewillustrating the struegture of the curling device
observed fromthe top thereof as indicated by an arrow XXIl1I in FIG 21;
FIG 24 is aviewillustrating detailed structure of a sleeve- ejecting
devi ce prthei aesistrsddléngrdelticeng appar at us; FIG 25 is a view
illustrating the structure of the sleeve- ejecting device observed from

one side thereofFIgs. Q1diisad adety illastrdtding deddiled BtFuctdre of a curlifigG 26
is aviewillustrating detailed structure of a cup body supplying device

provi ded devit@ providedi ingtlee piottwsing apparatuf! G 27 is a view
illustrating the detailed structure of ?ﬁe cup body supplying device

observed from t {RIGOoR2tiBes ¢ifw anulsmﬁhﬁﬁtgqqxéoytﬁuu%rmh@%fhhg devite 26

FIG 28 is a viewillustrating detailed structure of arib cessmg

devi ce pioPEedoddi frobmé @qéelﬂ&x%w@wamated by an Fdx?ov@g;xri
illustrating the detailed structure of th rib- p ocessing device 0 served

from oneggi.de thereof as indicated by an arr0W|n FIG 28; FI G
30 is an enl arged view illustrating a major part of. the rlb-.processing

devi ce; WP %3 43%bview illustrating the structure of the cug@ng device
observed from the top thereof as indicated by an arrow XXIII in FIG.
21;

FIG. 24 is a view illustrating detailed structure of a sleeve-
ejecting device provided in the producing apparatus; |

FIG. 25 is a view illustrating the structure of the sleeve-
ejecting device observed from one side thereof as indicated by an arrow
XXV in FIG. 24;

FIG. 26 is a view illustratin_g detailed structure of a cup body
supplying device provided in the producing apparatus;

FIG. 27 is a view illustrating the detailed structure of the cup
body supplying device observed from the top thereof as indicated by an
arrow XXVII in FIG. 26;

FIG. 28 is a view illustrating detailed structure of a rib-
processing device provided in the producing apparatus;

FIG. 29 is a view illustrating the detailed structure of the
rib-processing device observed from one side thereof as indicated by
an arrow in FIG. 28;

FIG. 30 is an enlarged view illustrating a major part of the

rib-processing device;



FIGS. 31A to 31C are views illustrating a manner for processing the rib as

the Peter line by the rib-processing device of FIG 28; FIG 32 is
a viewil |W'6§§/gf5§@9 detail ed structure of an adhesive agentPCuiHIg$/03I8)4
device provided I n the producing apparat us; FIG 33 is a view
illustrating detailed structure of a sleeve- delivering device provided in
t he produci ng apparatus; . FIG2834 is a viewillustrating the

detailed structure of the sleeve-delivering device observed fromone side

t hereof as indi d ap_ar XXX in kR i s a
view illustrati ﬁﬁéﬁet %’ﬁ"ed@%t B LATE o iewS, elggieﬁt?g?ﬂg[ i%ig n&%‘\}‘{‘:‘%g 6‘?‘3\/1 ded
I n the producin ar.at us; . FLG .,36 IS i ' ' t he
dot ai | ccPRIGRN R FBAS the Rsferdint Y it b gbe S s LEFIAL oL B, )
thereof as indicated by an arrow XXXVI in FIG 35; FIGS. 37A to
37C are 4Pews illustrati ng a process in which the sleeve and the cup body

are aligned wth each other, by, a ji rovj ded i,n . the sleeve-fittin

devi ce; FiG, &2 1338A’1F3y§g‘#%¥%§?% é%aﬁfafitﬁtﬂ"&?}lﬁﬁ ﬁaarl? mg%f t he
contai ner of FIG, 5; . Fl 39 i,.s a viiew.illustrating anot-her

enbodi neagent apPlying é&tY&‘?‘?\@rﬁﬁﬁg‘&tlﬁsmenpﬁﬂﬂyﬁ“?&@mxfﬁ%@gl i ng device and
the assist-sealing device are integrated into_one device, FI GS.
40 and 41 are vFKis 33 igsarvevndlinstraiing detailed sstrugturg of asslesyeaevi ce:
FIG 42 is a view illustrating further variation of the rib-

29 delivering device provided in the producing apparatus;

FIG. 34 is a view illustrating the detailed structure of the
sleeve-delivering device observed from one side thereof as indicated by
an arrow XXXIII in FIG. 33;

FIG. 35 is a view illustrating detailed structure of a sleeve-
fitting device provided in the producing apparatus;

| FIG. 36 is a view illustrating the detailed structure of the
sleeve-fitting device observed from the top thereof as indicated by an
arrow XXXVI in FIG. 35; | _

FIGS. 37A to 37C are views illustrating a process in which the .
sleeve and the cup body are aligned with each other by a jig provided in
thé sleeve-fitting device;

FIGS. 38A to 38H are views illustrating variations of the
container of FIG. 5;

FIG. 39 is a view illustrating another embodiment of the
producing apparatus in which the main-sealing device and the
assist-sealing device are integrated into one device;

FIGS. 40 and 41 are views illustrating variations of the rib-
prbéessing device;

FIG. 42 is a view illustrating further variation of the rib-



processi ng device; and FIG 43 is a cross-sectional view of a
conventional heat- insulating container. Best Mode for Qut the
| nvent i on: WO 99/11526 The preferred enbodi nents of the preser"F"y g{PﬁsF‘bn
will be -described below nore in detail with reference to the attached

dr awi ngs. FIGS. 1A to 1D are %?scri ptive views illustrating
structure of a heat-insulating container of the present invention.

The heat-insulating container 1 of the present invention is conposed of a

cup body protedeing dwree; awd ch has at the upper portion of the side wall
2a thereof an outward curled portion 2c and at the mddle portion of the

side wal| 2a horFpent48 {4 bg efbsL@ectitthdls viewOWfdad coniventidipht \C,I\ﬁa%b as
shown in FIG 1A, and an inverse- frustoconical paper sleeve 3 I ch has

the upperinadatideeofbsiidld ends and is provided at its |ower end with an
i nward curled portion 3a. The upper end portion of the sleeve 3 is joined
by nmeans of an adhesive agent with the outer periphery of the side wall 2a
of the cup body 2, which is adjacent to the outward curled portion 2c, as

shown in gl&G Md't% fgpgé{}gﬁ%\?gﬁg g‘,} éx@ﬁ hmvvard curled portion 3a for med

at the |ower SO0 [oi'ned by nmeans of the adhesive
agent wth the outer periphery of the | oner end of the side wall 2a of the
cup body 2, which forns the bottom The cup body 2 and the sleeve 3 are

{/\?)t Sg; ?1!532/ 6corrbi.ﬁggl ﬁ‘i’éf&r@@& e dirhEntd st E@gnpegesse% PhntenAbRPHifl be
described below more in detail with reference to the attached
drawings.

FIGS. 1A to 1D are descriptive views illustrating structure ofa
heat-insulating cbntainer of the present invention.

Thé heat-insulating container 1 of the present invention is
composed of a cup body 2 made of paper, which has at the upper
portion of the side wall 2a thereof an outward curled portion 2c and at
the middle portion of the sidelwall 2a horizontal ribs 2d, 2d, and is
provided with a bottom 2b, as shown in FIG. 1A, é.nd an inverse-
frustoconical paper sleeve 3, which has the upper and lower opening
ends and is provided at its lower end with an inward curled portion 3a.
The upper end portion of the sleeve 3 is joined by means of an adhesive
agent with the outer periphery of the side wall 2a of the cup body 2,
which is adjacent to the outward curled portion 2c, as shown in FIG.
1C. The inner surface of the inward curled portion 3a formed at the
lower end of the sleeve 3 is also joined by means of the adhesive agent
with the outer periphe;'y of the lower end of the side wall 2a of the cup
body 2, which forms the bottom. The cup body 2 and the sleeve 3 are

integrally combined with each other in this manner so as to 'prepare



the heat-insulating container 1 of the present invention. The
hori zontal ribs 2d, 2d, which are fornmed on the side wall 2a of the cup
body 2 so we9%mif6oj ect outward have functions of i nprovi nfGHEI/Agt h
of the cup body 2 and form ng a space for heat-insulation. A single
horizontal rib or three or nore horizgg al ribs may be forned. The
position of the horizontal ribs 2d, 2 y be determned taking into
consideration the bal ance of strength of the cup body 2. It is however

f blLg .t : ' | th ition, b
b ch ¢ nebpreRIbRNERE COmdBe 0B the piert e din X P%er The 1T ne
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outward curled portion 2¢ at, the 1% end of the_container 1 has however a
decr ease@hed atiiha BesHIOR, Bpsvhich the dermed gbRd vam also servgradnel5o6

3 Peter line X, i.e., the line indicating an appropriate level of boiled water
to be poured into the cup body 2, as shown in FIG. 1C.

In the heat-insulating container 1 of the present invention as
shown in FIG. 1C, the horizontal ribs 2d, 2d support the side wall 3b of
the sleeve 3, unlike the conventional heat-insulating container S0 as

'shown in FIG. 43, thus making it possible to prevent the side wall éb of

the sleeve 3 from being warped inward, when holding the middle
portion of the side wall 3b with a hand. It is therefore possible to
maintain the sufﬁciént capacity of the space for heat-insulation, thus
leading to the excellent heat-insulating 'proberty.

In the heat-insulating container 1 of the present invention, the
horizontal distance of the heat-insulating space increases gradually
toward the bottom of the container 1 so that the sufficient heat-
insulating property can be obtained between the intermediate portion
of the container 1 and the bottom thereof. The portion in the vicinity
of the outward curled portion 2¢ at the top end of the container 1 has

however a decreased heat-insulating property. In order to prevent



decrease in the heat-insulating property -at the top portion of the

container 1, there can be provided the other enbodi nent of the heat-
i nsul ati ngWoMd5¥er 1 of the present invention as shown i n ECEIPIFNBI4p e

specifically, the heat-insulating container 1 of the other enbodi nent of
the present invention has the upper porgj on of the cup body, which is
surrounded with a heat-insulating corrugated nenber 9 nmade of paper, which
has alternate narrow projections and recesses. In this enbodinent, the

upper pordécreagle ihetlst ehgat-dnsulating jpriopetty nat tihee \to@ por¥icsd dfhthe
outward curled portion 2c wwth the side wall 2a of the cup body through

t he heat -d¢distdiakr Ny theweeal be provideW the behRe @mbediffmnéf tié e@altoods
to be received in the heat- insulating containers 1 of the present

i nvent i onngulafio cohthinsr 116f thedptélent enventionas Fowho FIG. A 1C
I's applicable in case where alnost the half capacity of the container,

whi ch recgiores dpdcifida ,et?bn%éﬁ-_iﬂéh?&ﬁﬂigs%&i’%neknsﬁ apgt dheedtigstern

soup or the liké is to be illed with boiled water. The container as shown
711G B GRUhE phciinil o o pper ATl A,
are. bott R eair b TR A IR M) 4 By Ban Ring cormumarel eiber ¢ 0
Cont 2 1ot el ESER WA Phpernate e RGP bR OB PR bl 20
D2 111 D51 iy thehon e ispRe orfethr YR kUe 4 i 150
gizr ect | Orf:hoef vfc@ﬁit?ri &ethvglahtw%%daéuﬁ%%o}tr{oﬁlﬁz WZIE'I the side wall 2a of the
cup body through the heat-iﬁsulating member 9.
With respect to instant dried foods to be received in the heat-
insulating containers 1 of the present invention as shown in FIGS. 1C
and 1D, the container as shown in FIG. 1C is applicable in case where
almost the half capacity of the container, which receifres for example
instant dried miso soup, instant dried Western soup or the like is to be
filled with boiled water. The container as shown in FIG. 1D is
‘applicable, on the other hand, in case where alxﬁost the entire capacity
of the container, which receives for example instant dried Cﬁinese
noodles is to be filled with boiled water.
FIGS. 2A and 2B are bottom views illustrating the cﬁp body of
the heat-insulating container of the present invention.
Each of the horizontal ribs 2d, 2d formed at the middle portion
of the cup body extends continuously over the entire periphery of the
side wall 2a as shown in FIG. 2A. Each of these ribs 2d, 2d may

extends intermittently in the circumferential direction of the side wall

2a as shown in FIG. 2B.



If the ribs 2d, 2d continuously forned and the ribs 2d, 2d intermttently
formed are identical with each other in its nunber, the latter permts to
expand t hevbeatitd2asul ati ng space and to cause the |ower and®CGIpEas/o3sid

heat -i nsul ati ng spaces to conmunicate with each other so that the heated
air can easily nove over the entire zgge of the heat-insulating space to
mai ntain a uniformtenperature distribution, resulting in inprovenent in
the heat-insulating property, although the latter is slightly inferior to

the latter in fpnekéorbel 28] ¢rddridnw@uslyiforidel sind the IriBd 2d, 2k
sl eeve 3. Wien each of the horizontal ribs 2d, 2d is forned

i nt er m tiRRthtiehtl{p Fopiled! Bk € i@Bhtival WitAcéd sl othetlia sdeunsbeér,2he n
this manner to formnotches 8, it is preferable to divide the horizontal

rib 2d o iﬂétrihiftegfot tg& inghtheahéat-institfifg spude e ital cdusection of

the side wall “2a, an Intain the ratio of 'the total length of the

notches fbér it Bbbk? REAL-BASHIakhe BphteStoPBbhfitunicate with Hdeh SA to

3C are cross-sectio Vi ews | g the horizontal rib of the

heat W B (O OB A0 LB CALCRly LANATheF the entire soFbtare zont
o T RGBT ON AR il i aRmRT e

cup: boay! OIS i ARkt B s e AERuB g BRbpety MchRultethe o ¢
or ocess: R ApsHey tpfetib RupeClter e iREEb SRRl RREE Wdrb of |

contacti area of..the h [ | 1s 2a, 3b however increases and the
capaci t y&g‘? sﬂﬁ% vﬁ%ﬁt:?b ot ¥k sf¥eVe 4° 33

When each of the hofizontal ribs 2d, 2d is formed
intermittently in the circumferential direction of the side wall 2a in
this manner to form notches 8, it is preferable to divide the horizontal
rib 2d or 2d into four to eight parts in the circumferential direction of
the side wall 2a, and to maintain the ratio of the total length of the
notches 8 to the entire periphery of up to 30 percent.

FIGS. 3A to 3C are cross-sectional views illustrating the
horizontal rib of the heat-insulating container of the present invention.

The horizontal rib 2d formed on the cup body 2 preferably has

o a sharp-pointed shape as shown in FIG. 3A in the light of expansion of
the- heat-insulating space. The formation of the horizontal rib 2d
having such a shape requires an excellent.processing property of the
sheet of paper, which is used for the cup body 2. ‘The horizontal rib
2d having a gentle curve as shown in FIG. 3B can easily be formed
without being subjected to restriction in processing property of the
sheet of paper to be used. In this case, the contacting area of the both

side walls 2a, 3b however increases and the capacity of the heat-



I nsul ati ng space decreases so as to deteriorate the heat-insulating
property, thus causing unfavorabl e problens. Therefore, the

hori zont al W@ BYP$26pst preferably has a cross- section as sHROGEAROINE
3C, which is obtained by the conbination of the cross-sectional shapes of
the horizontal ribs 2d as shown in FIGgg 3A and 3B, in the light of the
heat -i nsul ati ng property and the processing property described |ater.

FIGS. 4A and 4B are descriptive views illustrating the insulating space
ensur ed binsinlating | spateldedreasest ko hsato ideteridrang tltorhearinsaiatihg
present invention. In the formati on of the heat-insul ating

cont ai ner ptopértyhehus eaasing nuefaviorable problenrsnt al ribs 2d, 2d nmay be
brought into contact with the side wall 3b of the sleeve 3 as shown in

FIG 4A, or mayThereferejaie horidontali fibFR& mdt preferably Waghatdt®ss-
horizontal ribs 2d, 2d are not brought into contact wth the side wall 3b

of the sl gemion ad khdweiHar FIGI 8Of wHighdt @l?ltaiﬁleaf Bgahef céhfbination of

heat-insulating container 1 is so low that the heat-" insulating container

1 can be #1¢d drobstserticrgll sRupesaifi @ie hvizditmlihs 2 a6 SHBwAIREREGSS of

soaking an instant dried food in boiled water poured into the contai ner,

al though 8aS kit amar i Ofhd MEght d6r veld hel ShetlRifkCPYBpiraRIata. pRYSed.

The reason therefor is that t non-contacting con the ri d

with the gf&e‘egﬁh?ﬁﬁb}?@é%eééﬁbcﬁe@té%”w' ating space to be expanded, and
nd- iTculatfo

t he up-and- down n of air easily occurs between the both side

VoL 22 3 IO R AL BLLRBLA s Mifletrating he T
34 insulating space ensured by the horizontal rib in the heat-insulating
container of the present invention.

In the formation of the heat-insulaﬁng container 1 of the
present invention, the horizontal ribs 2d, 2d may be brought into
contact with the side wall 3b of the sleeve 3 as shown in FIG. 4A, or
may not be done as shown in FIG. 4B.

When the horizontal ribs 2d, 2d are not brought into contact
with the side wall 3b of the sleeve .3, the temperature of the outer
surface of the heat-insulating container 1 is so low that the heat-
insulating container 1 can be held with a hand, even after the
ccompletion of the process for soaking an instant dried food in boiled
water poured into the container, although a slight warp of the side wall
.3b of the sleeve 3 may be caused. The reason therefor is that the
non-contacting condition of the rib 2d with the side wall 3b causes the
heat-insulating space to be expanded, and the up-and-down
circulation of air easily occurs between the both side walls 2a, 3b, thus
permitting a uniform dispersion of heat.

The h:eat-insulatin'g container 1 of the present invention has a



capacity of 200 to 500 cc. Wien the paper cup body 2 having the capacity
within the above-nentioned range is forned by neans of the conventional
paper cup woowisge machine, it is preferable to use a sheet P&T/IFaHBIBIhavi ng
a basic weight within the range of from 160 g/nmferr] to 300 g/nferr]. In
general, the inner surface of the sheeg, of paper for the cup body is
coated with the thernoplastic resin in an anount of 20 to 80 [err] m The
i nner surface of the sheet of paper is coated for exanple wth a

pol yol ef igageRsityh ofUR00ato0 HU®wcdendilisn thley paiperecapr body, 2ahavinyg tive
density polyethylene resin, a high density polyethylene resin, a linear

| ow densidapagty atithirethe f5ove-mentivhdd kanpetiB forthed dyoneuns oftthesi on
coating nethod. The resultant thernoplastic resin |ayer has

functi ongpfveritibhal papet fé@;ﬁfﬂhﬁﬁidghb&éhim, ieRs preferdiile toaase acshgeatperty
of a cover (not shown) heat-seal ed by neans of a heat-sealing nethod and

provi di ng098def M¥ARI! A tyagit WEﬁ%m@wﬁnﬁi ghel +dngd of froaddi 40 gy bd tiohe

function of protecting the contents received in the contai.ner.

Wth res therafinglerel, PROGAnISuifabel SPLRE MHERtTf bapES foflthe
required the<jood printing property as well as the formabiTity of the

cur| ed p%&h}]%dygfsa&gap&fwﬁttﬁ% &Pé%r%xﬁﬁliét‘fé‘f‘és?n if #i?earﬁoﬁ'?ﬁeéf 96 teoat ed

fi berboar avil asic weight wt the range o om 230 g/nferr] to

220,915 106 SR SRRSO OB o Aol PR
of Sndet 15, OUBivdih oESIA 00K o800 Yo LR SbLiBle by S
ot RSN ERIRE! BblY ety 1l Al T B L Highd8nBRY pBfthyIeNE Fehfid
a linear low density polyethylene resin, or the like with the use of an
extrusion coating method.
The resultant thermoplastic resin layer has functions of
improving the cup formability, ensuring the sealing property of a cover
(not shown) heat-sealed by means of a heat-sealing method and
providing good formability of the horizontal rib 2d, in addition to the
function of proteéting the contents received in the container.
With respect to the sheet of paper used for the sleeve 3, there
are required the good printing property as well as the formability of the
curled portion. Itis preferable for the sleeve 3 to use a sheet of coated
fiberboard having a basic weight within the range of from 230 g/m? to
350 g/m? or a sheet of cardboard having a basic weight within the
range of from 160 g/m? to 250 g/m?. |
With the basis weight of under the lower limit mentioned
above, the rigidity of the sleeve 3 may remarkably be decreased, and a
serious warp of the sleeve 3 may easily occur at an high temperature,

thus leading to a poor heat-insulating property. With the basis



wei ght of over the upper limt nentioned above, the form ng property of
the i nwar dﬂ@la@g ortion 3a nay be deteriorated and the cost_of materi al
used for t e 3 may be increased, thus causing unf avo?ﬁl’@ﬂpmfens,
al though-the rigidity of the sleeve 3 is inproved. When t he
material used for the sleeve 3 is subj@&ted to a resin coating process or
a resin inpregnating process, it is possible to inprove the rigidity, the
proof conpressiv roperty, the proof collapsing property and the like so
as to pro E%ﬁshtt?feog%ﬁéﬁ REcBmit anenfiones abave; Hee lermangpronesty of
force applied to thereto during distribution of the container.

The heat -i#¥s dn#ardy Auded; Rertiophidan may het dekesioratadiared thetcdstsofat i ng
property over {ﬁ;s entirety, but also a sufficient rigidity to prevent the
occur r endBaderigh, pssd feE” ¢bet sleeve pdr may be iinpreasedsafhuy aausing
reliability required for an eating container, which is to be filled with
boi | ed waiRfavoraiie Preblems, althabghdtionigidityxf the skeeveddis improved.
container, and is to be held with a hand in order to eat it. Such
properties are c¥isniséhednaseriaporseshforf tive steewvesBdsi sibjected tagedesin
persons, physically handi capped persons and children, as well as essential
factors opfingdpfocesmror e -fesie gupdsgnating procEws, hitatsi pessiilento
contai ner of the present invention is nade of paper so as to be di sposed

easi |y witmprovebethy sigidityt, edheo prordr eganhpeessiveomtoperityy, i heaprobs
decrease the volune of the container in the |ight of disposal thereof, due

to the faoillapsingt propertyt andethddikessoasato ppBLESY tiRé @ oritehdsirtckald a
hand can easily collapse it. The container of the present invention has an

excel | entin dheposabairidry feoth aars nekterhaaditsticee ApPlidtE s Bierefyi AQpENt in
% distribution of the container.

The heat-insulating container, which has not only a stable
heat-insulating property over its entirety, but also a sufficient rigidity
to prevent the occurrence of warp of the container permits to improve
safety and reliability required for an eating container, which is to be
filled with boiled water to make an instant dried food eatable received
in the container, and is to be held with a hand in order to eat it. Such
properties are considered as important factbrs especially for .aged
persons, physically handicapped persons and children, as well as
essential factors required for barrier-free goods.

The heat-insulating container of the present invention is made
of ‘pap'er so as to be disposed easily without being subjected to
segregated disposal. It is easy to decrease the volume of the
container in the light of disposal thereof, due to the fact that the
container has such an appropriate rigidity that a hand can easily

collapse it. The container of the present invention has an excellent

disposability and a smaller adverse influence on environment in



conparison with the other conventional heat-insulating container using

foamed plastic as the heat-insulating material. I n N o]
uneven poQ@ 1153 formed on the side wall of the heat-i nsu?gg%‘l%g%(}gm]ai ner

1 of the present invention and in other words, the side wall has the
snmoot h outer surface. The inward curl 8 portion 3a of the sleeve 3 is
| ocated at the bottom of the container so as to reveal a noderate

curvature. The heat-insulating container 1 heref Qre has. an el abor at ed
desi gn a@oﬁlmrﬁs%aﬁ’é& cERE PHRST %"e%téﬁnﬁir ﬁéﬁt‘ﬂgﬂdgﬁﬁ%é:%’%@énﬁﬁl | 2a
of the cup body 2 and the side wall 3b of {he sleeye 3 at the bottom of
the cont usirg fpameshplastic @6 the heatnnslatmgmatsaabn 3a so as to prevent

dust or foreign matters from entering the sfggce formed be Wegi t he side
wal |'s 2a, 3b anln edditienemo uneyeaperyiends formed ondths sideewalliobthe ne
sheet of paper for forming the cup body 2. The heat-insulatjng container 1
of the pheatrinsidating containemel keithey gresent invention gl dPeOFBEE has a
hi gh degree of freedomin printing, and can therefore be subjected w thout
speci fi cwoasds; theiside voall hds the snheoth omtensughace.pr iThe ingvprdcaydeduch as
an offset printing, a gravure printing, a flexo graphic printing or the
li ke, bupoetien 3a of the sleeve 3tisdosated atdde battomoithecontainesspasdcess,
a stanping process, an enbossing process or the like, which are to be
carried entrevaidles hbedemtel etirvatufte: heThei heatdnsudatisyg cantainesult,
such printing and processing properties can provide an excellent aesthetic
effect i ghersfpes diavanieldboieteshdesignuisn sup-shapell tontaindni nEhe.
menti oned above. It is further possible to forman overcoating
| ayer of guprfoirsfecddBetween the side wall 2a of the cup body 2 and théide wall
 3b of the sleeve 3 at the bottom of the container is sealed with the

inward curled portion 3a so as to prevent dust or foreign matters from

entering the space formed between the side walls 2a, 3b and to prevent

thé absorption of liquid on the end of the sheet of paper for forming the

cup body 2. The heat-insulating container 1 of the present invention

can be kept hygienic.

The sleeve 3 has a high degree of freedom in printing, and can
therefore be subjected without specific restriction not only to the
conventional printihg process such as an offset printing, a gravure
printing, a flexo graphic printing or the like, but also to the
conventional process such as a overcoating procéss, a stamping
process, an embossing process or the like, which are to be carried out
after the completion of the printing process. As a result, such
printing and processing properties can provide an excellent aesthetic
effect in cooperation with the smooth outer surface of the container
mentioned above.

It is further possible to form an overcoating layer of varnish on



the side wall of the sleeve 3 and/or the surface of the inward curl ed

portion 3a so as to prevent these portion from being wetted and becom ng
uncl ean. WO9M11526pyt the description will be given bel ow SICTARPIAY f or

manuf acturing the heat-insulating container 1 of the present invention.
First,  a tubul ar nmenber having a frust8onical shape is fornmed froma

f an- shaped bl ank sheet of paper with the use of a cup form ng nachine. A
bott om pl

te 2,is the u ied to the cu forming nachine to carry out a
seam ng tt?*é‘raﬁlr%wslg og'sti{eggkﬁ% Eihén STt e surdace £ the vaweard custed
portion is fornmed at the upper opening end of the tubul ar nmenber and
hori zont SIOTHIQR 38 S9qag, O PIRVARNRE these  pospian dgom cheinpgyetted and
The step for formng the horizontal ribs 2d, 2d may be carried out under
the on-| RRCAIBHE M€ -t he cup formi ng nachine or under the off-1ine
condition thereof. Mre specifically, it is possible to form the _
hori zontal rib RNegkotbet dagcoiptien owillobet giverupbslew of iy meshoidndor he
formed cup body 2 having no ribs 4 into a formng cavity of a nold, which
has gr oovesnydpctanasygli tige t deateimsuilatdngalcontaingd, Pd ofarthest pragtnt
pressing the inner surface of the cup body 2 through a roller in the
vi ci ni t y 1pVenwiyr ooves, which is urged by neans of an expander, while
rotating the cup body 2. In this case, when the roller is pressed
on the entire pdfirphersy tubbuldre memberlyhayingeaefnestdeerfioaheshape is
horizontal ribs 2d, 2d as shown in FIG 2A, which extend continuously over
the enti fermed ffomya fah-shapedpblzmly sheethef paperrwitlethesuse efsedugn! y on
t he divided WO 99/ 11526 38

forming machine. A bottom plate 2 is then supplied to the cup
forming machine to carry out a seaming treatment so as to form the
bottom. Then, an outward curled portion is formed at the upper
opening end of the tubular member and horizontal ribs 2d, 2d are
formed, thus preparing a cup body 2.

The step for forming the horizontal ribs 2d, 2d may be carried
out under the on-line condition of the cup forming machine or under
the off-line condition thereof. More specifically, it is possible to form
the horizontal rib 2d projecting outward from the cup body 2 by
putting the formed cup body 2 having no ribs 4 into a forming cavity of
a mold, which has grooves corresponding to the horizontal ribs 2d, 2d
and strongly pressing the inner surface of the cup body 2 through a
roller in the vicinity of the grooves, which is urged by means of an
expander, while rotating the cup body 2.

In this case, when the roller is pressed on the entire periphery
of the cup body 2, there can be formed the horizontal ribs 2d, 2d as
shown in FIG. 2A, which extend continuously over the entire periphery

of the cup body 2. When the roller is pressed only on the divided



portions along the circunferential direction of the cup body 2, there can
be formed the horizontal ribs 2d, 2d as shown in FIG 2A, each of which
extends i Q{igpdomiikdeent|ly in the circunferential direction of POF/JIPEsBSbOAY 2.
The cup body 2 is pulled out fromthe formng cavity of the nold after the
conpletion of formation of the hOrizorggaI ribs 2d, 2d. The horizontal rib
2d having a gentle curved upper portion as shown in FIG 3C nay causes the
cup body 2 to be nore easily pulled out from the formng cavity in

conpari sphriiohd altthdahiezeoircaimferentihlhditrieegion of trepcpp boely Rorthiere as

shown in FIG 3A, thus leading to an excellent fornability. _ The
hor i zont ghnrbhé feemednthe Horizmatdlyribeapd, 2 as dhvvndn PIGcess, eachefmade
and femal e dies. A sl eeve 3 can be prepared on the other hand by

pri nti nguhicRakkedrds drtesriivihtly iy dpkeéirclimidientidle difectiént oSithet or a
rolled sheet of cardboard or coated fiberboard, punching the sheet to form

a fan-shg e?oé a%}k sheet, applying an adhesive joining process to the
t hus forne -shaped bl ank sheet with the use of the cup form ng nachine

to forma for ”Effh@éﬁg&g\gidggza& e St BTACHNE FBEnRRdPeavityNEf ¢el | ng

t he under peri pheral the“thus fornmed body to form the’inward

P PR e comBAH Mt B el 2

upper con I ng portion the cup sl eeve 3 and the | ower

cont act | R Qb LbBARal B 50264 Attty EAG P Bor Rbr/BE Sholn A

adhesi ve us conp I'ng preparation at-rnsulating

contal Neprey. ¥c HEyPEAISHY the &b By B'fo Il HidIé S8y PRNEE bLP fHdiR
the forming cavity in comparison with the horizontal rib 2d having a
sharp pointed portion as shown in FIG. 3A, thus leading to an
excellent formability.

The horizontal rib 2d can be formed by means of a drawing
process using made aﬁd female- dies.

A sleeve 3 can be prepared on the other hand by printing a
pattern, a logotype, characters or the like on a cut sheet or a rolled
sheet of cardboard or coated fibefboaljd, punching the sheet to form a
fan-shaped blank sheet, applying an adhesive joining process to the
thus formed fan-shaped blank sheet with the use of the cup forming
machine to form a formed body having an inverse-frustoconical shape,
and curling the under peripheral edge of the thus formed body to form
the inward curled portion.

The cup body 2 is put into the sleeve 3 and the upper
contacting portions of the cup body 2 and the sleeve 3 and the lower
contacting portions thereof are joined with each other by means of an
adhesive agent, thus completing the preparation of the heat-insulating

container 1 of the present invention. The joining step applied to the



| ower contacting portions of the cup body 2 and the sl eeve 3 nmay be
omtted as the occasi on denmands. The thus prepared heat-insulating
cont ai ner 1WOM9H86 present invention has a stacki ng propert yPEHIPIAE8H
plurality of containers 30 can be supplied under a stacked condition to a
user. An exanpl e of the heat-iggul ating container of the present

i nvention will be described bel ow. The sanple of the

heat -i nsul ati ng contai ner of the present invention was prepared in

accor dancdower icartacting @mrmg)nmmﬁdlhe cBagr bodyl 2randf théisleeye Bodyay be

Capacity : 400 cc Inside dianeter of
t he upper canitted ashtheioteanidh .de&ﬁamds.OJt si de di aneter of the bottom
: 66 mMm Hei ght : 90 mMm Materi al

Sheet of paper hdtethasbpseparel dieateinAflatidgioonthiner 1 of the present '
- provided with a polyethylene |ayer of 20 [err] m Nunber of hori zontal

ribs invention has a stackhsg tpr@lpiea'lty o thae aspberslify of voraidessrgioer of

the inward curled portion : 66 M Thi ckness of the inward curled
portion can bé.supplied shder & stailesd eoriditioBsra &%‘érOf the side wall:
89 nmm Hei ght 88.5 mm Materi al

Sheet of coated fiberboard having a basic wei ght of 230
g/nmerr] provided with a printing |ayer and an over.

40 An &aimmple | 68 eheOChedlifistllating container of the present
inveﬁtion will be described below.

' The sample of the heat-insulatiné container of the present |
invention was prepared in accordance with the following manner:
Particulars of the cup body 2

Capacity _ | : 400 cc

Inside diameter of the upper end of the side wall: 88 mm

Outside diameter of the bottom : 66 mm
Height ' : 90 mm

Material : Sheet of paper having a basic weight of 280 g/m?
| provided with a polyethylene layer of 20 4 m

Number of horizontal ribs : 2

Particulars of the sleeve 3

. Inside diameter of the inward curled portion : - 66 mm
Thickness of the inward curled portion : 2.5mm
Inside diameter of the upper end of the side wall: 89 mm
Height | : 88.5mm

Material : Sheet of coated fiberboard having a basic weight of 230

g/m? provided with a printing layer and an over



The respective upper portions of the cup body 2 and the sleeve 3 and the
respective |l ower portions thereof are joined with each other by neans of
an acryl i overeeeén type adhesive agent so that the cup boRCEAIEIE3IHe
sl eeve 3 are conbined integrally with each other. There was
prepared, as a conparative sanple, a hggt- insulating container 50 as
showmn in FIG 43, which was identical with the sanple of the present

i nvention except that the container 50 had no horizontal rib 2d. -

Boi | ed wat er havi ng a tcogtémgtlayer of wiindsh] C was poured into - each
sanples in an anmount of 240 cc so that the |level of boiled water reached
the Peter line. After the |apse of tinme of 2 or 3 mnutes, the mddle
portion of each of the sanples was held by a hand to nake a tactile

i nspection of tgherespective uppeopbetionsrdfate chpdoady & ahldethes shqggves. The
above-nentioned tactile inspection revealed the fact that the sanple of

t he presgnandntenrespettive Tonereportibnstthierebealre joined | withngaphopidtdry t han
the conparative sanple and the tenperature of the outer surface of the

. former heeis ofaen tdeiylef ehhgisight§ipe atlhesivarikpaati so phatithectip keep
hol di ng the sanple of the fornmer w thout perceiving the high tenperature.

Such a t#ddy & AnaReE sReWAS dikdeoriBifed! iMtegpally WwRhSeathther. he firm
hol di ng condition and the soft hol ding condition of the sanple. 1In the

sanpl e of the praggd wakePrePhred’ @¥Pld OBofiipdiefivdndamphs o i heatol ding
condition was substantially identical with that under the " soft hol di ng

SonL) PSpeblabAR GATRASEN oBb DRSS Wik wae ideptical with
the sample of the present invention except that the container SO had
no horizontal rib 2d.

Boiled water having a tempefature of 95° C was poured into
each samples in an amount of 240 cc so that the level of boiled water
reached the Peter line. After the lapse of time of 2 or 3 minutes, the
middle portion of each of the samples was held by a hand to make a
tactile inspection of temperature on the outer surface of each of the
samples. The above-mentioned tactile inspection revealed the fact
that the sample of the present invention was more excellent in heat-
insulating property than the comparative sample and the temperaturé
of the outer surface of the former was lower than that of the latter,
thus making it possible to keep holding the sample of the former
without perceiving the high temperature.

Such a tactile inspection was made under two conditions, i.e.,
the firm holding condition and the sc;ft holding condition of the sample.
In the sample of the present invention, perception of heat under the

firm holding condition was substantially identical with that under the

soft holding condition. In the comparative sample, heat was more



soft hol ding condition. Next, the enbodi nent of the apparatus
for producy th heat -i nsul ati ng container wll be describe el ow in
detail . \lIVB%9/llse2ﬁ| G 5 shows an exanple of a heat-insulati nﬁgx}éﬁsﬁgﬁé‘?
prepared- by the produci ng apparatus of the present invention, and FIG 6
shows a schematic process for produci ngithe container. The container 1
described in FIG5 is conposed of the cup body 2 and the sleeve 3 in the
same way as.in the case of FIG 1C _The cup body 2 is forned in a

f r ust ocoeEiguslyperepived junder dhe fizar |holdingicenditiont rathepthan the

peri phery of the opening end of the cup body 2, there is fornmed an outward
curl ed p&oft belding ganditiear forning this, two ribs 2e, 2f are forned on
the side wall 2a so as to project outward in a radial direction of the
container 1, respectively. Each of the ribs 2e, 2f is provided for
reinforcing the cup body 2, and the upper rib 2f functions as the Peter

| i ne indicating Next; oplee ¢mbeidioient wiedhentipparatush fas phodleihgethe . The
lower rib 2e is sonewhat greater than-the upper rib 2f. The projecting
anount s dfeathinsulasirge coptainer valldbeaidestribed bealotv it deataiit act t he i nner
surface of the sleeve 3, respectively. The material of the cup body 2 is,
for exanple, a Ri€et Dofshhowsr amvexamplei ofwal Héat-sukitihg 4¢ontgingerr],
and at | east the inner surface of the cup body 2 is coated with a coating
| ayer, sprepased hythyeprpteactngamsardtus 6Dtlor prekbat hatentvi, dnaFiend

wat er-resi sting properties thereof. The sl eeve 3 is provided for
i mprovi ng tdirowsat- isehieneatiog prpcepsr for oprodachdt ehdetontaiffer. s diaarly
illustrated in FIG 6, the WO 99/ 11526

42 sl eecenlairer Ord@stribedtian FIGDS isfcoipoised 8f REculbdpareadiank 3
sleeve 3 in the same way as in the case of FIG. 1C. Tﬁe cup body 2 is
formed in a frustocohical shape having the side wall 2a and the bottom
2b. On the periphery of the opening end of the cup body 2, there is
formed an outward curled portion 2¢, and after forming this, two ribs
2e, 2f are formed on the side Wall 2a so as to project outward in a radial
direction of the container 1, respectively. Each of the ribs 2e, 2f is
provided for reinforcing the cup body 2, and the upper rib 2f functions
as the Pe£er line indicating a proper level of poured matter, such as
boiled water. The lower rib 2e is somewhat greater than the upper rib
2f. The projecting amounts of the ribs 2e, 2f are determined so as not
to contact th¢ inner surface of the sleeve 3, respectively. The material
of the cup body 2 is, for example, a sheet of paper having basic weight
of 150 to 400 g/m?, and at least the inner surface of the cup body 2 is
coated with a coating layer, such as a polyethylene layer, to improve
the heat-resisting and water-resisting properties thereof.

The sleeve 3 is provided for improving the .heat-insulating

property of the container 1. As is clearly illustrated in FIG. 6, the



into a frustoconical shape, joining both ends 3c, 3c of the blank 3" with
each other and processing inward curled portion 3a on the | ower end

t hereof . WRI¥LI&Gi ner 1 is prepared by the steps of applyi RFEFISLHdsi ve
agent 4 on a predeterm ned bonding area (a hatched area in FIG 6) BD of
the cup body 2, assenbling the cup bodyp 2 and the sleeve 3 to thereby join
the upper end portion 3f of the sleeve 3 and the side wall 2a of the cup
body 2 with each other. The material of the sleeve 3 is, for exanple,
paper hasieeyel@is formieghbyothd Steps ®fpufling ja fonrsimaped paperbiankddnt act s
neither cold water nor boiled water, it is possible for the sleeve 3 to
omt a cigto afristovordeal shapd, doitimgbpth@mdL3c, 3c of the\blank @1 weithar at us
for producing the container 1 will be explained with reference to FIGS. 7
to 37. each otherGnd7piecéssihguirsiand taurdedfpartionBa iory thpdawadiuendo in
accordance with the present invention, that is, FIG 7 is a plan view,

FIG 8 ighérddfontThe deontaiierand i§| frePared sy diwrateps! ef tapplidngi aw.  As
shown in these figures, the produci ng apparatus 10 conpri ses a sl eeve

form ng gablesdfe dgepiidt dh asgretddtettnivd bondifg dred (# Hdtetied ateainng

section 20, the sl'eeve 3 is formed fromthe blank 3" illustrated in FIG
6, and 'Fm‘;t@ BEPBIehe b 99dyR, a8sehiislifba®ieclpaBty Reaftdnthd Sikevé are
assenbl ed and joined with each of her . The™ sl eeve form ng section 20

and the g fﬁéééi%r &t tee @;g?elaeﬁdop%ﬁ@ﬁdswotffthneum@ekrebé ehdthedide
respectively. Each of the tables 217 31 is supported by a main body 11 of

the prodw}ggﬁg&ﬂ;aggg@ %Q:dlysﬁ Wit Ba Iﬁcél&{é}@b"?hé WheAal Pt kledes. The

mai n body portion to various elenments of the producing

appar at ug :10 - . _ 2 .
O €1 U8 182 18f Example, bhger Hevitig hgsic melght of 190409 £y SRSt e

by assenpll R9eSI£L8! cath QS Seither cold water nor boiled water, it is possible

for the sleeve 3 to omit a coating layer contrary to the cup body 2.

Next, an apparatus for producing the container 1 will be
explained with reference to FIGS. 7 to 37.

FIGS. 7 to 9 show structure of a producing apparatus 10 in
accordance with the present invention, that is, FIG. 7 is a plan view,
FIG. 8isa frpnt side view, and FIG. 9 is a schematic left side view. As
shown in these figures, the producing apparatus 10 comprises a sleeve
forming section 20 and an assembling section 30. In the sleeve
foi'ming section 20, the sleeve 3 is formed from the blank 3’ illustrated
in FIG. 6, and in_the assembling section 30, the sleeve 3 and the cup
body 2 are assembled and joined with each other.

The sleevé forrﬁing section 20 and the assembling section 30
are provided with turn tables 21, 31, respectively. Each of the tables
21, 31 is supported by a main body 11 of the producing apparatus 10
so as to be turnable about a vertical axis. The main body 1 .1 is a basic

portion to which various elements of the producing apparatus 10 are



the like, and is installed horizontally on a floor FL in a factory or the
like. The main body 11 is provided at the | ower portion thereof with a

mot or 12 a§V%95M’f1ﬁ%é power source (refer to FIGS. 8 and 9). A BpF¥Rigopsidiz
is mounted on an output shaft of the notor 12. The rotation of the _
sprocket 13 is transmtted to sprocketggl5, 16 through a chain 14, and the
rotations of the sprockets 15,16 are transmtted to the tables 21, 31

t hrough transm ssion nechani snms 22, 32, respectively. The speed reduction
rati os frattachednotBhe tidbdy ldadshcaistruetedrby asbersblng stdél prodemislorwi t h
each other. Therefore, the tables 21, 31 are driven synchronously wth
each ot hethe Tike, renid dssinsfttailed hebizentally 8t arftoor Fileimid f&ttoryt batthies,
the tables 21, 31 repeatedly turn and stop and the turning angle at a tine

is set tdiké. dAireaminlbedyul hiisprovided tataitfe WweéhporeidresheteoSwith @ set
to a counter-clockw se direction in FIG 7, respectively. In the

transni ssmetoffidasis drii: poler statt® (refbr tBFIGH! 8CkaH 9Y 14 & kdtnto a
noti on conversion nechani sm (not shown) housed in a gear box 2Zb, and

conver t ed] 3 {sGnbi ted! 8hi 0 RitputesHaY8f th83hbtdd a RfThEGdtHtbr 8Plthe?l
(refer to FIG 10). Also, in the transm ssion nechanisnB2, the rotation of

t he sprockgiockéeti B3 ié tAasSHited t® s?ﬁé@k@&k ¢6, 3¢ thisagih éh%ﬁf(xoﬂ,e&gah aft

32a which can integrally rotate w t he sprocket 16, "a sprocket 32

attached @ rbgati6Ad off thdaprbeiets 4% ¥ afe tP3h8nmiitted HoSthe 'i%b'ié’é 21%’33) of

the sprocket 32f is input into a notion conversion nechani sm (not

housed imf gRAGU Om?&fgnﬁggid&?nﬁf‘é&gﬁiéﬁ_@ P{ﬁi o a&kggfghtv};ﬁfhd”rﬁ

shaft (also not s the turn ta S “possi ange

44 detaidsedt rkGBRGidH PRABLTLANtHEGHBROS TS Pealdh of the turn tables 21,

31 are equal with each other. Therefore, the tables 21, 31 are driven
synchronously with-each other. The motions of the tables 21, 31 are
intermittent, that is, the tables 21, 31 repeatedly turn and stop and
the turning angle at a time is set to 45 degrees. The turning
directions of the tables 21, 31 are set to a counter-clockwise direction
in FIG. 7, respectively.

In the transmission mechanism 22, .the rotation of the
sprocket 14 is input into a motion conversion mechanism (not shown) '
housed in a gear box 22b, and converted into the rotation of the drive

R shaft 2la of the turn table 21 (refer to FIG. 10). Also, in the
transmission mechanism32, the rotation of the sprocket 16 is
transmitted to a sprocket 32f through a sprocket shaft 32a which can
integrally rotate with the sprocket 16, a sprocket 32b attached to the
end of the shéft 32a and a chain 32c. Then the rotation of the
sprocket 32f is input into a motion conversion mechanism (not shown)
housed in a gear box 32f, and converted into the rotation of the drive

shaft (also not shown) of the turn table 31. It is possible to change



On the outer periphery of the turn table 21, there are provided eight
mandrels 23.. .23 as sleeve holders so as to | eave equal angles (45
degrees) twershts2éeen in a circunferential direction of the PEENEINAS14 Each
mandrel 23 is formed with a body 23a having a tapered outer

circunferential surface in which a diaggter decreases as it goes toward
the tip thereof. The axial direction of"the body 23a of each nandrel 23
accords with the radial direction of the turn table 21. On the outer

peri pher ehils T tHede iRl $midsioh eiécRaAisthevededxi ght cup hol ders
33...33 so as to | eave equal angles (45 degrees) therebetween in a

ci rounf erent al gt el duferopeHphdribetd tuFAAKU Noliske 2 pRuPRRIS S the

cup body 2 in a reversed posture in the vertical direction. The details

t her eof imed r ' '
Méﬁt ?ﬁaﬁ’&f&l@'ﬁ@ 2L sleegi holder®¥d 48 tb'l@ta]% 1 é’ﬁg{gs ﬁ{%r val s

cont ai ner e turn tabl'es 21, are intermttently dtiven i
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holders 33...33 so as to leave equal angles (45 degrees) therebetween

in a circumferential direction of the table 31. Each cup holder 33

supports the cup body 2 in a reversed posture in the vertical direction.

The details thereof will be explained later.

During the production of the container 1, the turn tables 21,

31 are intermittently driven at intervals of 45 degrees, and this drive

angle is equal to the angle intervals at which the mandrels 23...23 and

the cup holders 33...33 are arranged. Therefore, each mandrel 23

stops at eight stations Al to A8 defined on the outer periphery of the

turn table 21 step by step, and each cup holder 33 stops at eight

stations Bl to B8 proﬁded on the outer periphe.ry of the turn table 31

step by step. Namely, the mandrel 23 circulates along its circulation

path defined on the outer periphery of the table 21, and the cup holder

33 circulates along its circulation path defined on the outer periphery

of the table 31. Thus, a combination of the motor 12, the sprocket 13,

the chan 14, the sprockets 15, 16, the table 21, the transmission

mechanism 22, the table 31 and the transmission mechanism 32



As shown in FIG 7, the sleeve formng section 20 is provided wth a
curling deyi in the station Al as a curling station, a

assi st -sea‘ﬁ’%@lﬁsggi ce 240 in the station A3 as an assi st -sea?ﬂémgwgﬁlﬁn,
end-curling devices 260, 260 in the stations A4, A5 as end-curling
stations, and a sleeve-ejecting devicegg80 in the station A7 as an

ejecting station. And a bl ank-supplying device 100 is provided at one side
of the curling device 200. On the other hand, the assenbling section 30 is
provi ded funictions as- dattiving deyics) fole the sléeve iholdee and ahicoocuplholder.

ri b- processi ng devices 320, 320 in the stations B2 and B3 as driving
stations, an adhfesisheovwppny FiG. dgviloe skire fortrthing tsection 20 isprovided! yi ng
station, a sleeve-delivering device 360 in the station B5 as a delivering
station, witHh a cheéng- devidendOdeincehS&Rationt Al sati onrBhg skation,tane the
turn tables 21, 31 stop after turning 45 degrees, each device perforns
proper pegstssseglingsdeviod 240riet the btatiba A3 esven deNistweaines istatioR, a

mai n-seal i ng device 220 is provided in association with each mandrel 23.

Not e t haleridieurting Heaiceg 260] @60 420the sidtichsara] A5 Xsiendbeusliaki ons

A2 and A8 in FIG 7, and the illustration of the device 220 is omtted at
each of ighatieerafdaia @léeve-ejecting BbfAve DIBG Anl3nehevaficdetRr | agfahhe
bl ank- suppl yi ng devi ce 100. e device 100 is provided for supplying the

bl ank 3' ejédtifibsthetbn.n Bldd a Bldrik! ' Yo ' early
shown i ne | G YEand Fl GS. 12at odlrg,{ étiﬁpeﬁ e%?%%%qg?%%i ses 1%@%63\1.?0%?

rails 10kiddQf t0é QWFIthpIdevice bbank 8n %&%&%?{%@9 5Bet Qsﬁgﬂxmﬁgi ons

thereof fromthe |ower Side, and guide plates | sposed so aS to

put hg, Seddion wa&iﬁfbﬁaeah%%a@kc@b-ﬁw%ﬁmgg Qebild F00 RLEYRAL the
station B1, rib-processing devices 320, 320 in the stations B2 and B3
as driving stations, an adhesive-applying device 340 in the sﬁation B4
as an applying station, a sleeve-delivering device 360 in the station B5
as a delivering station, and a sleeve-fitting device 380 in the station B6.
Every time the turn tables 21, 31 stop after turning 45 degfees, each
device performs proper processing assigned thereto. In the sleeve
forming section 20, a main-sealing device 220 is provided in
association with each mandrel 23. Note that the main-sealing device
é20 is-lillustrated only in the stations A2 and A8 in FIG. 7, and the
illustratipn of the device 220 is omitted at each of the other stations.
FIGS. 11 to 15 show a detail of the blank-supplying device 100.
The device 100 is provided for supplying the blank 3’ illustrated in FIG.
6 to the station Al one by one. As is clearly shown in FIG.7 and FIGS.
12 to 15, the device 100 comprises a pair of rails 101, 101 for guiding
the blank 3’ with supporting both end portions thereof from the lower

side, and guide plates 102, 103 disposed so as to put the middle

portion of the blank 3’ therebetween to thereby prevent the blank 3’



from hangi ng down or rising up. As shown in FIG 7, the blank 3' is qguided
by the rails 101, 101 in a direction parallel to one end port] f the
bl ank 3' .WOP948%6rd t he center of the blank 3' and the cent é’t’:ﬁ%%?/g‘%& t he
mandrel .23 with each other in the vertical direction at the station A,
the rails 101, 101 are inclined from tlﬁ)e direction of the center axis of
the mandrel 23 at the station Al. As shown in FIGS. 7 and 8, the
bl ank- suppl ying device 100 is provided with a blank delivering unit 110

for delifmh Hangihddedn dr ﬁ@ingrtgo.enql\d shiowhdndFGAd i thdbfank)3ier ti on
of each rail 101, first and second chain conveyors 120, 140 (refer to FIG

8) for fegfidl tyhendlrails 181, A@PDent A”iireétion pataliel € orendpadtion ve
applicator 170 for applying an adhesive agent " to the end portion 3c of the

bl ank 3'38 GIRPISAARS’. I 8id 2d€drd the center St t18e BISAK 3’ AhHUdd eéigeri N
FIG 12, the blank delivering unit 110 conprises a blank hol der 111 having

vert! cal axidt el A didt od With Jtifer f4tht fertiddlPafie@ tyd aRged al ong

the contour o w th Teaving proper 1 ntervals therebetween. At
the | 3 , 1 | Ja VA I [ 112
for | prevaion Rl 385 ThE FOF; JOT drd Il o R A pepoR e g e
il ed . ' 1.1 d dated i

Cpace  cRericatis,Of pRengRRR) 75 ap SR ptatibn 3. B0 N0 Ger 111, there
is provided a g‘lsg#}g?%am gqﬁz.gea{oq&]étﬁ@m %Déggﬁmg@?ﬁf@“o]@ S

connected with on" 1o a’pneumat | nount ed on
L R L T MR T e H
plurality of  SHEEAShAL sidd 1R FIG. 7) portion of each rail 101, first and 47
second chain conveyors 120, 140 (refer to FIG. 8) for feeding the blank
3’ along the rails 101, 101, and an adhesive applicator 170 for applying
an adhesive agent to the end portion 3c of the blank 3’ supported the
rail 101.

As is clearly illustrated in FIG. 12, the blank delivéring unit
110 comprises a blank holder 111 having vertically extending rods
112...112. The r;ods 112...112 are arranged along the contour of the
blank 3’ with leaving proper intervals therebetween. At the lower end
of each rod 112, there is provided an enlarged portion 112a for
preventing the blank 3’ from falling off, and a lot of blanks 3’ are piled
up on the enlarged portions 112a...112a and accommodated in a space
enclosed by the rods 112...112. Below the blank holder 111, there is
provided a blank draWing member 113. The blank drawing member
113 is connected with a piston rod 114a of a pneumatic cylinder 114
mounted on the main body 11 and is capable of being moved up and

down. The blank drawing member 113 is provided at the upper end

portion thereof with a plurality of suckers 115...115.



When the bl ank drawi ng nmenber 113 is driven upward, the suckers 115 are

brought in t wwth the blank 3' disposed at the | owery e
B SitlsAS ER s

bl ank hol der and at the sane tine, air is sucked fromt

surface -of each sucker 115 to thereby stick the suckers 115 to the bl ank
3'. After this, the blank drawi ng nenbe47 113 is driven downward, so that
the blank 3' which has stuck to the suckers 115 noves over the enl arged
portions 112a and is drawn out below the bl ank holder 111. Then the bl ank
drawi ng menber 1¥8hen thehlank drawing member, 143 isdrivenhupveard thens
of the blank 3' engage with the rails 101, 101, and at the sanme tinme, the
ai r sucti 8ackersrh kharshwairght inte songapemithl the blanlketd) dispesed atithe
suckers 115 fromthe blank 3'. As shown in FIGS. 12 to 15, the
chai n conlasyer entbof thadlankbolder tliol | andsatothe saime titie, alisisdvsglosdd
along the rails 101, 101, respectively. The chains 121, 141 are provided
with nai | fromithe stickingpswtfacet ofngaghngueken 108 hoatikefEby ostickntiie t
the feeding force fromthe chains 121, 141 to the blank 3. As shown in
FIGS. 7 sudkets 1hd td the kblmaik IonAfter this, itheehlimkedrawingemeniber
thereof wth sprockets 122, 122 which are attached to a sprocket shaft 123

so as. tblBeiy driteabldowherard,tdo that the blkek ShefHich?BaisSstigdlattabtive
supported by the main body 11, and one end of the shaft 123 is connected

wi th a spsackets 125 trhoveglovercthe emlafded Asortien® 1 12a e .is dAiWnSout he
sprocket 125 is connected wth a notor 130 nounted on the main body 11

through abélcwnthiesblaik Teslder 51113 TheAlhd bR EFAWinFeABAMHEM N3] is

transmits the rotation of a pulley 130a fitted on an oulput shaft of the

motor  130futhe® dfiveneldwhward, so that both end portions of the blank 348
engage with the rails 101, 101; and at the same time, the air suction
from the suckers 115 is suspended fo thereby release the suckers 115
from the blank 3.

As shown in FIGS. 12 to 15, the chain conveyoré 120, 140

comprise two lines of chains 121, 141 disposed along the rails 101,
101, respectively. The chains 121, 141 are provided with nails 121a,
141a capable of engaging with the blank 3’ to transmit the feeding
force from the chains 121, 141 to the blank 3’. As shown in FIGS. 7
and 11, the first chain conveyor 120 is equipped at one end thereof
with sprockets 122, 122 which are attached to a sprocket shaft 123 so
as. to be rotatable therewith. The sprocket shaft 123 is rotatably
supported by the main body 11, and one end of the shaft 123 is
connected with a sprocket 125 through a clutch 124. As shown in
FIGS. 7 and 8, the sprocket 125 is connected with a motor 130
mounted on the main body 11 through a transmission mechanism 131.

The transmission mechanism 131 transmits the rotation of a pulley

130a fitted on an output shaft of the motor 130 to an intermediate



shaft 134 through a belt 132 and a pulley 133 (refer to FIG 14), and the
mechani sm 131 further transmts the rotation of the intermed‘j ,ﬁ,%ﬁ{ﬁgt 134
to the spP&E¥&I52625 t hr ough a sprocket 135 and a chain 136 ((falte er 1o FIGS.
7 and 8). The detail of the transm ssion nmechanism 131 nmay be changed
variously. As shown in FIG 13gthe first chain conveyor 120 is

al so equipped at the other end thereof with sprockets 126, 126. Each
sprocket 126 is nounted on a sprocket shaft 142 so as to be relatively

rot at abl shaft 18¢ thwsuigh4? badtl 132 astthiaf pidiey 3 36o{refebity Eippdr)edndy the
main body 1 1 (refer to FIG 7). Accordingly, the chains 121, 121 can

travel itheesechaniem 8h flreheettrhineinits the rovitionidthetintdignedidte
sprocket shaft 142 is rotating or not. In accordance with the traveling of

the chai §gafi?134 th2the Speobkatk 25 tHeblighr £ éprockiee 136 land @lchait013by the
bl ank delivering unit 110 is conveyed to the second chain conveyor 140.

The secop@f&nab FRPSY &Y and 4). | STIe8 RS oftithie $RAR§HALSionl 43ech4aisrt ached
to the sprocket shaft 142 so'as to be rotatable with the shaft 142. The

sprocket y 'ial?falylﬂg éﬁaﬁgga%ﬁgu\gl%h the drive shaft 2 la of the turn
table 21 ?re er to FIG™10) through a transm ssion nechanism 150.

A dingly, th i , 1 ' ' i
ccoraingly, t Rscgﬁmlﬂ% FiEél 13 a‘fﬁhtﬁrstﬂfcgﬁﬁﬁr ot 10968 also

accordance with th egrees turn o e t 21. Thus, one sheet of

the bl angqgdipbéd S4PRHCA hEL WhiNehe FRIIHAIN 2ptde kit 38! 9261 . Ealn' he

sane tine he mandre S carried in e station Al . T

o ansSSRGLRBE D it AT R SRR 190 8 o8 PRRSKETSH
the bl ani;suRRhY 8% ¥hE®: 142 and the shaft 142 is rotatably supported by49
the main body 11 (refer to FIG. 7). Accordingly, the chains 121, 121
can travel in accordance with the rotation of the motor 130, whether
the sprocket shaft 142 is rotating or not. In accordance with the
traveling of the chains 121, 121, the blank 3’ delivered on the rails 101,
101 by the blank delivering unit 110 is conveyed to the secdnd chain
conveyor 140.
| The second chain conveyor 140 is equipped with sprockets
143, 143 attached to the sprocket shaft 142 so as to be rotatable with
the shaft 142. The sprocket shaft 142 is connected with the drive
shaft 21a of the turn table 21 (refer to FIG.10) through a transmission
mechanism 150. Accordingly, the chains 141, 141 travel a
predetermined distance in accordance with the 45 degrees turn of the
table 21. Thus, one sheet of the blank 3’ is supplied below the
mandrel 23 in the station Al, at.the same time when the mandrel 23 is
carried in the station Al. The tfansmission mechanism 150
~ transmits the rotation of a sprocket 21b mouinted on the drive shaft

21a of the turn table 21 toward the side of the blank—supplying device



100 through a chain 151, a sprocket 152, an internedi ate shaft 153; a pair

of bevel gears 154, 155 and an internedi ate shaft 156 (refer to FIGS. 7
and 8), an¥Q ¥ hani sm 150 further transmits the rotation POFIRI§E3814.

i nternmedi ate shaft 156 to the sprocket shaft 142 through a pair of bevel
gears 157, 158, an internediate shaft &9 and a pair of bevel gears 160,
161 (refer to FIGS. 13 and 14). The detail of the transm ssion nechanism
150 may be changed vari ously. As shown in FIGS. 7, 14 and 15, the
adhesi ve ld}pthraugh d thainohpl| assproglket 132, agcimtertetdizgetsieaftdBs| ae
agent in aliquid condition, a dip roller 172 dipped into the adhesive

agent i npeie gfabevall geass BB il35 iamdrahl iertetniedians atiaftgl SBe(réfar 6! | er
172. The dip roller 172 is rotatable together with the internedi ate shaft

134 of tRGS. Tsind8)j ancbtiveynechadisihe SOPAlitERY #ANSThitethe’ Rotation
connected with the internediate roller 134 through a pair of gears 175,

176 and afgb@ intebaiddibté shoaft 156rtel iapeobree iy 4P thPSu'ﬁﬁtéyﬁﬂi ate
shaft 134. The application roller 173 is disposed in such manner that the

outer  Ciof Bevedigtirisal 57YITSB cahhit{teenédiatBRaPAft P50 GONE AL Hial e end
3c of the bl ankgi%"I supported’ on the rails 101, 101. Acco?‘fj?r?'g?fl), flﬁv%'ti‘he

mot or  13@eagsaqie0atidl t reféar to | FEIGN! A3 OAndt Neg)di P Fié | a%g%ﬁzggnph%{le

application roller 173 rotate in accordance wth t'he notor

the adhesjaitshiSSio tnbERaPSmI 150 fdy MOLRRIGAA PaliBldipe end 3¢ of  the

bl ank 3" through the outer circunfere S dip roller 172
oo Lhe, | cAORgcahaR P18, 7, 19 gndl) SO tadfiaive SUBNAUE B
stati on RbnbirisBE a"hafik171PRELbAANLHA g B SRSVE L5AR: % RAdIE 25
condition, a dip roller 172 dipped into the adhesive agent in the pan
171, an application roller 173 contacting the dip roller 172. The dip
roller 172 is rotatable together with the intermediate shaft 134 of the
first chain conveyor 120. The application roller 173 is connected with
the intermediate roller 134 through a pair of gears 175, 176 and a gear
shaft 177, and is rotatable together with the intermediate shaft 134.
The application roller ;73 is disposed in such manﬁer that the outer
circumferential surface thereof is capable of contacting the one end 3c
of the blank 3’ slupported on the rails 101, 101. Accordingly, if the
motor 130 is activated to start its rotation, the dip roller 172 and the
application roller 173 rotate in accordance with the motor 130, so that
the adhesive agent in the pan 171 is transferred to the one end 3c of
the blank 3’ through the outer circumferential surfaces of the dip roller
172 and the application roller 173.
FIGS. 16 and 17 show a detail of thé curling device 200. The
device 200 curls the blank 3’ delivered to the station Al by the

blank-supplying device 100 so as to wrap the mandrel 23. The device



50 200 conprises a support nenber 201, a linear notion guide unit 202 for
connecting the support nenber 201 with the nain body 11 so as to be

nmovabl e i rwOI8/1¥&6t i cal direction, a pneumatic cylinder 203 PETAIP03§44ng

t he support nmenber 201 in the vertical direction, a pair of pneunatic
cylinders 205, 205 nounted on the suppgét menber 201 so as to be pivotable
with pins 204, 204 as fulcruns. The |iH€ar notion guide unit 202 is a

wel | - know device having a |inear rail 202a and a slider 202b slidable

t her eon.

cyl i nder 22% ,Cot glr-igeistsgg_r‘%}?o d’(;&gﬁlt aé.rﬁﬁgte ? ?c?%‘g%? h%%f %?(\)/%tg g’ﬁ?@%ﬁﬁﬁ&@gﬁ tni :
be i vor BT SO e tng the SSBOFCRIGRE 201 WA I EER0Ry 1 PRb e 1
curl1 19 hoshopific 1 ko AL GeLatBR o phcRmagRCayancil! 268 402
The ot aclipile 306 SAbXclnct bBL a0 1PLe Rl UBLRE 0B off oUTaf e Pl
Dbyt hr i i Sodobr 20 Bbudiod B U bt ilpnt BHAS ADT 4.7 1"
Che ot t aeninie R abYs Wit it 204, AP A licch e e Beaipep Bt 3
eyl | nder £968 Ut 204 i3, Wkl S dRARE RERIE @ SRRSO A R e
ont act s St BP2mceBaBER BREFERY- push (he bl ank 3 onto he mandrel 23.
At the end portion of a piston rod 205a of each pneumatic

cylinde;' 205, there is provided an attach_ment 206 pivotable around a

pin 207. The attachment 206 is connected with the support member |

201 so as to be pivotable with a pin 208 as a fulcrum and is provided

with a blank curling block 210. The block 210 is formed with a

concave surface 210a curving along fhe outer circumferential surface

of the mandrel 23. |

The attachment 206 can pivot within a predetermined' .range

around the pin 207 in accordance with a reciprocal motion of the

piston rod 205a of the pneumatic cylinder 205. When the blank 3’ is

just delivered to the station Al by the blank-supplying device 100,

each piston rod 205a is held in its contracted position as indicated by

imaginary lines in FIG. 16, and thus the attachménts 206, 206 are

kept away from each other. After the blank 3’is carried in the station

Al, the support member 201, the pneumatic cylinders 205, the

attachments 206 and so on are driven upward together, and thus a

blank clamp block 211 mounted on the support member 201 contacts

the blank 3’ to thereby push the blank 3’ onto the mandrel 23.



51 Therefore, slippage, deviation and the |ike of the blank 3' against the
mandrel 23 are prevented during the curling process. After this, the

pi ston rod¥ 5% the pneumatic cylinders 205 are protrudedPGIPORRMIEat ed
by solid lines in FIG 16, so that the attachnents 206 pivot upward to
cone closer to each other. Therefore, t&hge blank 3' carried in the station
Al engages with the blank curling bl ocks 210 to thereby be curled up and
pressed onto the mandrel 23 (refer to FIG 16). At this tinme, both ends
3c, 3c ofThereforenklippagesrdeyiadinn andehe tikicoofithe hlanit 3’ iagrindt thef er
to FIG 6). It is necessary to adjust each notion of each attachnent 206
so as to miasyired 23 @arenprevehtedd duringi tiie tiwlingdpescess.agafiter thispphieed,
inside the other end 3c. Such adjustment is carried out by, for exanple,
changi ng pistoni pods c206ke ofi tiee FTeuttatici cyinders 208nare tphwstrizdedoas end.
3c with the adhesive agent is pushed on the mandrel 23 at first and then

the ot herinelidaged ity potisisltiestiteFIGN. 16, so that thé eittAéRhdn ta0206epHisst! i ng
process of the blank 3", the attachnents 206 are driven by the pneunatic

cyl i nder sug@fardotd eemeedbsentoigiticdtherby THérdf6p8] t196 blhhkes’ tarfit@ 16
to make preparation for the next turning of the table 21, and the support

menber 2Gh théetation Al engagesdeith GO blARR AhAtE BIBERs L0 3Ghetbyn are
driven downward together by the pneumatic cylinder 203. After the table 21

turns agahe ctirléd agp ramcmgaxtés%emezshtavﬂ% Shardrel 2t3.h§refé1t WiPIGAL sg.ndAtthe

new blank 3' is delivered to the station A, the support nenber 201 and so

O, LS008 e pOPeR S, S BB W ot Ly o

curling Bbpeksirkldyrer& e #MBEd). € 1t is ned3 SRy {5 aQjust each motion of
each attachment 206 so as to dispose the one end 3c, on which the
adhesive agent is applied, inside the other end 3c. Such adjustment
is carried out by, for example, changing positions of the pins 207, 207
in such a manner that the one end 3c with the adhesive agent is
pushed on the mandrel 23 at first and then the other end 3c is pressed
thereon.

After finishing the curling process of the blank 3’, the
attachments 206 are driven by the pneumatic cylinders 205 to the
position indicated by the imaginary lines in FIG. 16 to make
preparation for the next turning of the table. 21, and the support
member 201, the pneumatic cylinders 205, the attachments 206 and
so on are driven downward together by the pneumatic cylinder 203.
After the table 21 turns again witﬁ carrying the next mandrel 23 in the
station Al and the new blank 3’ is delivered to the station Al, the
support member 201 and so on are again driven upward by the

pneumatic cylinder 203 and the attachments 206 are driven upward to

curl up the blank 3’. The blank curling blocks 210 are exchangeable



52 in accordance with the size of the mandrel 23. The position of each
attachnment 206 in the vertical direction is adjusted by the E?QW:&

cyl i nder 2W9%41%8cessary. The joint line 3d of the Yurled

up on the mandrel 23 is pressed onto the nmandrel 23 and heated by the

mai n-seal i ng device 220. As shown in §G 10, the main-sealing device 220
conprises a pneumatic cylinder 221 di sposed above the mandrel 23, and a
press block 222 attached to a_novable portion 221a of the pneumatic

cyl i nder inzdccomdanse withi the: pize é theomandnrelR8ed Dhae tprsitiom of eaghe 21
through a bracket 223. Accordingly, the pneumatic cylinder 221 and the
press bl atkadikthersn2f6vin thgatdréicali dﬂrecﬁ@madmusggi by the esrermadicn t h
the turning of the table 21. The novabl e portion 221 a of the
pneumat i cytiriderd®203224 meessgydri ven in the vertical direction. The press
bl ock 222 inclines along the outer circunferential surface of the nmandrel
23, and a | engt ITloé¢ joirttdihe @k of pheiblanlbdi eurlesl 11p endhie mandrel 23 is he
mandrel 23. The press block 222 is equipped with a heater (not shown)
therein, predsed oheatthit mwandpebpS anehheadedr by the meabmsealitg@devide C, to
hasten adhesi on between both ends 3c, 3c of the blank 3'. ' VWhen

t he curl igEp dewisc€hdGh ¢HIFEG U O, it neain -3eating devicm2@0CetoAsprines fee
station A, the novable portion 221a is withdrawn wupward, and the press

bl ock 22Z%neufifltic dylihd@sRR10di édfdlsové the meitdedl 23, afid er préss
curling device 200 curls up the blank 3" with the blank curling bl ocks 210

on the nyider! 223 4dftachedalibe apahbivable 2gdatioh Tl dneflirthis Eethinatic 221
noves downward and the heated press block 222 is pressed onto the joint
line 3d Qylif@ebbak 3THeebAHetimatic cylinder 221 is mounted on the turn
table 21 through a bracket 223. Accordingly, the pneumatic cylinder
221 and the press block 222 can move together with the mandrel 23 in
accordance with the turning of the table 21.

The movable portion 221a of the pneumatic cylinder 221 can
be driven in the vertical direction. The press block 222 inclines along
the outer circumferential surface of the mandrel 23, and a length of
the block 222 is substantially equal to that of the mandrel 23. The
press block 222 is equipped with a heater (not shown) therein, and is
heated to a proper temperature, for example 100° C, to hasten
adhesion between both ends 3¢, 3c of the blank 3. |

When the curling device 200 curls up the blank 3’ on the
mandrel 23 in the station A1, the movable portion 221a is withdrawn
upward, and the press block 222 is held at a position apart from the
mandrel 23. After the curling device 200 curls up the blank 3’ with
the blank curling blocks 210 on the mandrel 23, the movable portion
221a of the pneumatic cylinder 221 moves downward and the heated

~ press block 222 is pressed onto the joint line 3d of the blank 3’ before



53 the blank curling blocks 210 nove away fromthe mandrel 23. Therefore,

the joint Line 3d is pressed and heated to thereby hasten a |
t her eof . w099’“926The heati ng and pressing by the press bl OC%’%Q&%&M

continued wuntil the mandrel 23 reaches the station A7. After the mandrel
23 reaches the station A7, the novabl §3portion 221a of the pneumatic
cylinder 221 noves upward and the press block 222 noves away from the
mandrel 23. The blank 3', the joint line_3d of which is pressed by
the i hbsellrRk déﬁlé‘égzgg?é@ 24 rmioiiet 1Ay aficsn Aher sngnarsl 2280 A2
in accordance with the turning of the table 21, and is carried in the

assi st - sdflargiorRyvihe joint ding oid ds pressed; andh heatedoto jthezebyraastan with
t he next turning of the table 21. The assist-sealing device 240 is
provi ded adhesiessthereafeat one end portion of the joint line 3d projecting
fromthe mandrel 23 to thereby hasten the adhesion thereof. Nanely, in the
produci ng apparkheheeting and presistagsnthe tpresisoblock3228f ist centisad| 23
is shorter than the blank 3" curled up thereon. The reason of such

ar r angensmitil sheomandrelh@3breaghes thel stationt A .cuAfter phe trnamd¥el 33 ef er
to FIG 6) on the lower end of the sleeve 3 w thout changing the mandrel
23. |f treathegtthofstaliiorbdy, 2Be niovdislenpodtien 22 I ofqiled prneunratie eat er
than that of the blank 3', the body 23a projects fromthe end of the

curl ed bleghindtr, 22¢ mwtest ipward addythe ipressablock 222 inwvesaiwag frofrhout
renoving the blank 3' fromthe nmandrel 23. On the other hand, in case that
t he mandthe Rardred@8ier than the blank 3', one end portion 3e of the

bl ank 3' projects fromthe mandrel 23, and it WO 99/ 11526

The blank 3’, the joint line 3d of which is pressed by the
main-sealing device 200, is fed from the station Al to the station A2 in
accordance with the turning of the table 21, and is carried in the
assist-sealing device 240 (refer to FIGS. 7, 18 and 19) in accordance

| with the next turning of the table 21.

The assist-sealing device 240 is provided to press and heat
one end portion of the joint line 3d projecting from the mandrel 23 to
thereby hasten the adhesion thereof. Namely, in the producing
apparatus iO of this embodiment, the body 23a of the mandrel 23 is .
shorter than the blank 3’ curled up thereon; The reason of such
arrangement is to curl the blank 3’ and form the curled portion 3a
(refer to FIG. 6) on the lower end of the sleeve 3 without changing the
mandrel 23. If the length of the body 23a of the mandrel 23 is equal
to or greater than that of the blank 3’, the body 23a projects from the
end of the curled blank 3’, so that the curled portion 3a can not be
formed without removing the blank 3’ from the mandrel 23. On the
other hand, in case that the mandrel 23 is shorter than the blank 3’,

one end portion 3e of the blank 3’ projects from the mandrel 23, and it



54 is not possible to press the portion 3e by the press block 222 of the
mai n-seal i ng device 220. Accordingly, the assist-sealing device 240 is
added onl yMOP9iiE6s and heat the joint line 3d in the proj ecPE€HIPI8H38II on
3e. . As shown in FIGS. 18 and 19, the assist-sealing device 240
conprises a base 241 nounted on the magg body 11 of the producing
apparatus 10, a pneumatic cylinder 242 nounted on the base 241, a support
menber 243 attached to a novabl e portion 242a of the pneumatic cylinder
242, a prisumat possiblentierpress the peadiom 3dby tippgressdbhdck 2225 of tivet
menber 243, and a pair of nippers 245, 245 attached to a novable portion
(not showmpimfseimgriavieti220y| iAcbardifgly, flhe assistsealiagt denicz42400f t he
pneumati c cylinder 242 can reciprocally nove in a direction slightly

I ncl i ned israddedeohty itooprass andehtaornthes joirt tialeeBdb\inatharpjedtinghe
inclination of the noving direction of the novable portion 242a fromthe
hori zont gdontican@e.substantial ly accords with the inclination of the outer
circunferential surface of the -body 23a fromthe center axis thereof. On

the other hand A4 shownpitt FIGS., 1834and 4 9Jrihecasestnbesalihg @aeiteoher by
the pneumatic cylinder 244 in a direction slightly inclined fromthe

vertical obmpeisesna dsase@udahtsuhivedbrathehéin Erdy NilPeEEhEPrdducihgat ed
to a proper tenperature by a heater (not shown) housed therein. The heat

tenper at Wgprfatiize10| RPphetdhatic byHhder!34D hbdintel bAXHY Bage P4OCK 222

of the main-sealing device 220. For exanple, the nipper 245 is heated to

about 18QhfipdrtCribidfer P dHRE 222 IndvabM ego}ﬁonaMa 190lger ] C.
FI GS. 20A and 20B show an operation of the nippers 245. WO 99/ 11526

pneumatic cylinder 242, a pneumatic cylinder 244 mounted on the
upper end of the support member 243, and a pair of nippers 245, 245
attached to a movable portion (not shown) of the pneumatie cylinder
244. The movable portion 242a of the pneumatic cylinder 242 can
reciprocally move in a direction slightly inclined from the horizontal
direction as indicated by an arrow Y. The inclination of the moving

~ direction of the movaible portion 242a from the horizontal plane
substantially accords with the inclination of the outer circumferential
surface of the body 23a from the center axis thereof. On the other
hand, the nippers 245, 245 are driven counter to each other by the
pneuﬁatic cylinder 244 in a direction slightly inclined from the
vertical direction as indicated by an arrow Z. Each nippexi 245 is
heated to a proper temperature by a heater (not shown) housed therein.
The heat temperature of the nipper 245 ié higher than that of the press
block 222 of the main-sealing device 220. For example, the nipper
245 is heated to about 180° C while the press block 222 is heated to
about 100° C.

FIGS. 20A and 20B show an operation of the nippers 245.



55 When the table 21 turns, the novable portion 242a of the pneumatic
in FIG 18 is in a withdrawn position, an ach _nipper

cylinder 242 shlg _
245 is hel ¥QN/ ¥%osition illustrated in FIG 20A. At this tinfetJPo8iefId | s
a space capable of receiving the joint line 3d of the blank 3' between the

ni ppers 245, 245. After the table 21 t@bns and the mandrel 23 noves from
the station A2 to the station A3, the novable portion 242a noves toward

the turn ble 21 and each ni pper 245 ves tq a paositign_in which the

j oi nt |in‘éﬁ‘§dl Gﬁeﬂ?&qﬁl ﬁimﬁm meva %P@FBPHA@%?P phdhg ppeumatic 245
are driven by the Lf)ge mat i c, %l | nier_ 244 to close to each, other, so that
the j oi nt€ylinden opedin fGwdf isminm ppehdrazn positionspssh eaehr| G
20B. Therefore, the adhesive agent applied to the joint line 3d is heated
to ther e} IRRER S ismBeldipaa msm@nedﬁlsma{c@d innBIGeR2QA. | i this Eme.essed
and heated by  the nippers 245, 245 for a predeternined tine, the nippers
245, 245 thegieuisa space<canable ehseceivingrthedoint Hne 3gopf tth&abﬂ@nktg’e
next turn of the table 21. As shown in FIGS. 18 and 19, the base
241 is prlestvieen vihe nippense@4dnr 246 24ftenmtthen tableb2d parnsoanzi the
attached to the fixed portion 241a so as to be novable in the vertical

di rect i ormandrgl B3 meves tfroms the sthsion 2 te thuSstatiancABddheemovdble
position of the joint |ine 3d of the blank 3" in the vertical direction. A
verti cal Ipoxrtorn242g mufestobwind 2he turmdadilabRy antheheth tippee 24Sed
portion 24 la, and the wupper portion thereof is screwed into the novable
portion 2abes|to alpbsiticid incwhiek tthegjdihe line &l pdrihieoblaikad aodetlaps
novabl e portion 241b together are | oosened, and then the adjust bolt 246

i s rotat etheretbe Mext)| thponipwers2243), @S aren driveryebyi tieé Pheeshadie and

therefore WD 99/ 11526
gylindcr 244 to close to each other, so that the joint line 3d is nipped
between the nippers 245, 245 as shown in FIG. 20B. Thereforé, the
adhesive agent applied to the joint line 3d is heated to thereby hasten
the adhesion thereof. After the joint line 3d is pressed and heated by
the nippers 245, 245 for a predetermined time, the nippers 245, 245
returns to the positions illustrated iﬁ FIG. 20A to allow the next turn of
the table 21. |

As shown in_ FIGS. 18 and 19, the base 241 is provided with a

fixed portion 241a and a movable portion 241b attached to the fixed
portion 24la so as to be movable in the vertical direcﬁon to adjust
positions of the nippé.r_s' 245 in accordance with a position of the joint
line 34 of the blank 3’ in the vertical direction. A vertically extending
adjust bolt 246 is rotatably attached to the fixed portion 24 1a, and the
upper portion thereof is screwed into the movable portion 241b. If
bolts 247 connecting the fixed portion 241a and the movable portion

241Db together are loosened, and then the adjust bolt 246 is rotated,

the movable portion 24 1b moves in the vertical direction and therefore



56 the vertical positions of the nippers 245 are changed. The

bl ank 3' processed by the assist-sealing device 240 is carrg ' end
curling dXO®II3B0 of the station A4 in accordance wth theﬂ(ﬁ]&ﬁg@@%ﬁ% of
the table 21, and is carried in the end curling device 260 of the station
A5 in accordance with the further turgeof the table 21. Each device 260 is
provided for formng the curled portion 3a of the sleeve 3 (refer to FIG
6) . As shown in FIGS. 21 to 23, the end curling device 260

conpr i sébeaverticalopositions of the niepass 24 ayechangede produci ng

apparatus 10, a pneumatic cylinder 262 nounted on the, base 261, a  novable
pl at e 264 nountEae oblame 3ppsecenseds th‘éhQa%%S@G‘;LSQ%#%&g‘EeV@epgﬁo a®

| i near notion guide units 263, 263, and a notor 265 nounted on the upper
sur f ace axrrigd intheb eadoturingsdevine 260 o6 theostatéon At in ascprdanaei c
cylinder 262 can nove in a direction parallel to the center axis of the
mandr el @ithothé heest stirnnofathertakile 2id and lis efmiedfin the ¢ndeanarlidgi on
guide units 263 extend in a direction parallel to the noving direction of
the pi stdgvice @624 thehstation A ® inl ateorzbmn s with ther furthen tainmef ghee3b
...263b of the liner guide units 263, and is connected to the piston rod
262a of talide @EUNEEch device @6Q 68 proviided doraoramimey the cyrtledepoddon

On an output shaft 265a of the notor 265, there is nounted an adapter 267

S0 as t 4 efahe sleevevs fhefeartd RIGL $):1 i ke die 268 is detachably nounted
on the end surface of the adapter 267 by using bolts 269...269. The die

268 is coaxial AktEhblm O IGShatl 26523, el erdtbarking devieec26@er eof

is formed a groove 268a for formng the curled portion 3a so as to

enci rcl edhipriles 498as¢ @6 nhdéantsdson tRSMain body 11 of the producing
apparatus 10, a pneumatic cylinder 262 mounted on the base 261, a
movable plate 264 mounted on the upper end of the base 261 through
a pair of linear motion guide units 263, 263, and a motor 265 mounted
on the upper surface of the movable plate 264. The piston rod 262a of
the pneumatic cylinder 262 can move in a direction parallel to the
center axis of the mandrel 23 of the station A4 or A5, and rails 263a of
the linear motion guide units 263 extend in a direction parallel to the
moving direction of the piston rod 262a. The ‘movable plate 264 is
supported on sliders 263b...263b of the liner guide units 263, and is
connected to the piston rod 262a of the pneumatic cylinder 262a
through a connection plate 266.

On an output shaft 265a of the motor 265, there is mounted
an adapter 267 so as to rotate therewith, and a disk-like die 268 is
detachably mounted on the end surface of the adapter 267 by using
bolts 269...269. The die 268 is coaxial with the output shaft 263a,

and on the end surface thereof is formed a groove 268a for forming the

curied portion 3a so as to encircle the die 268 around its axis. These



57 die 268 and the output shaft 265a are al so coaxial with the mandrel

23. ke 268 noves in a direction of the center aycsyfloshiifs
mandr el ZSWPyagé%Srdance with the notion of the piston rod 262a o? tfuhéei

pneumatic cylinder 262. Wien the table 21 turns, the piston rod 262a of
the pneumatic cylinder 262 is retracte®¥/and the die 268 is held in a
position away fromthe projecting portion 3e of the blank 3 as shown in

FIG 21. .Th tor 5 ar iye ther the table 21 i t urni_ng, or not.
Unen ¢ hedidael snd £88 Shfipdt ahilhy A08H 5o, iSo ‘BhAaf irith, rhe B, 6>
noves toward the mandrel 23, and the die 268 contacts the projecting

portion ‘of the blank 3' with rotating about its axis. At this tinme, the

proj ecting portion I s_L,hserted .into f.he groov 68a of the,di 68 and
PSoLirt ed i hvar 158 GG 268 BROTSS drom CHESGHB BF Afte, Cerier ofxit O11FRS 265
contacts the blapnk.3" for redetermned {inme, the L piston raod 26 of the
pneumat i EIRQATGfe? nmccngéfa withdbemaien of Giaermsltfpﬁsrqdo%?@ ﬁégwi on
illustrated in FIG 21. Every tine the  mandrels 23 are carried in both of

the stat PH§3UPatiehgyhindeme63.csWhen thegtable pdpduress ythe iRISHORFIRr d

and backward to formthe projecting gé)r_tion 3e into the curled portion 3d
of the sP63geofthe pneumatiperlinger 262 is reteactsst andrtlxadie 268 wehekdl f way

inthe station A4 and fully formed in the station A5. The reason why the
curl ed pimta @esitions amayndronm theopseigeting poertionnde tef the delank 1¥das
portion 3d without processing forcibly. The noving anounts of the dies 268

and the phofim én KIGiRé. gr'Daeenotes 265 arbadriven ovisetter tbetable 8 ¥ f®r ent

from each ot her.
turning or not.

When the table 21 stops, the piston rod 262a of the pneumatic
cylinder 262 moves toward the mandrel 23, and the die 268 contacts
the projecting portion 3e of the blank 3’ with rotating about its axis.
At this time, the projecting portion 3e is inserted into the groove 268a
of the die 268 and is curled inward along the profile of the groove 268a.
After the die 268 contacts the blank 3’ for a predetermined time, the
piston rod 262a of the pneumatic cylinder 262 goes back and the die
268 returns to the position illustrated in FIG. 21. Every time the
mandrels 23 are carried in both of the stations A4 and A5, the dies 268,
268 are repeatedly driven forward and backward to form the projecting
portion 3e into the curled portion 3d of the sleeve 3.

Note that the curled portion 3a is formed halfway in the
station A4 and fully formed in the station AS5. The reason why the
curled portion 3d is formed in two steps is to form the large curled
portion 3d without processing forcibly. The moving amounts of the
dies 268 and the profiles of the grooves 268a in the stations A4, AS are

different from each other.



58 The sleeve 3 is thus prepared through the above nentioned

processing in the stations Al to A6. The prepared sleeve 3 i rred
to the asWwn¥WilA¥ section 30 by the sl eeve-ejecting device %ﬁgﬁmﬁé}g

station_ A7. As shown in FIGS. 24 and 25, the sl eeve-ejecting device
280 conprises a support nenber 281 figgd on the main body 11 of the
apparatus 10, a notor base 283 nounted on the support nenber 281 through a
| i near notion guide unit 282, a pneumatic cylinder 284 nounted on th
support nember T8t skeene & isghwe prenared throughpthe axpovs Iilﬁé’-t%ﬁﬂ‘?f(f base
283, and a roller 286 nounted on an output shaft 285a of the notor 285.
The |i neprovessing gm dtheinstati®es Ad pooABed Theh prepared2gsigeest dnds ng
vertically, and the notor base 283 is connected to a slider 282b of the

| i ner guitgen sfeirre@d?. tHéassembiimg sectibnnd®rbedhe sleevereiteding device
novabl e portion 284a connected to the |ower end of the notor base 283, and
t hus t he 80 & theasat?88 AAN nove in the vertical direction in accordance
with the notion of the novable portion 284a of the pneumatic cylinder 284.

The out put shaftag8howh IhFIGS.0R4280de25ethe sleewedejentingndevice 280
perpendi cular to the axial direction of the mandrel 23 in the station A7.

Wi | e t hgohdptiedlai Support Maeniber B Rfitedsnitire 284in dbodynel 1 prletirat i c
cylinder 284 is withdrawn downward, and the roller 286 nobves away fromthe

géﬂa&u%uwyh Slbr PAS263 hhsufitédion 286 swbpoesniember 281

mandr el ;1%
counter-clockw se direction in FIG 25 as indicated by an arrow CCW

whet her theot:ahl & Bhdar Mbfiond gRIidecniti282, tdpridkimati@ leylindsr 284t he

'sleeve 3 on the nmandrel 23 is carried in the station A7, WD 99/ 11526
mounted on the support member 281, a motor 285 mounted on the
upper end of the motor base 283, and a roller 286 mounted on an
output shaft 285a of the motor 285. The linear motion guide unit 282
is provided with a rail 282a extending vertically, and the motor base
283 is connected to a sli.der 282b 6f the liner guide unit 282. The
pneumatic cylinder 284 is provided with a movable portion 284a
connected to the lower end of the motor base 283, and thus the motor
base 283 can move in the vertical direction in accordance with the
motion of the movable porﬁon 284a of the pneumatic cylinder 284.
The output shaft 285a of the motor 285 extends in a direction
perpendicular to the axial direction of the mandrel 23 in the station
AT7.

While the table 21 is turning, the movable portion 284a of the

pneumatic cylinder 284 is withdrawn downward, and the roller 286
moves away from the mandrel 23. The output shaft 285a of the motor
285 rotates in a counter-clockwise direction in FIG. 25 as indicated by

an arrow CCW, whether the table 21 is turning or not. After the table

21 turns and the sleeve 3 on the mandrel 23 is carried in the station A7,



59 the press block 222 noves away fromthe mandrel 23 as nentioned above

and the nWﬁl%”ion 284a of the pneunatic cylinder 284 iSPCﬂfﬂ.z')éféghM
upward to press e outer circunferential surface of the roller onto

the sleeve 3 on mandrel 23 as illustrated by an inmaginary line in FIG 25.
Therefore, the sleeve 3 is renoved from3he mandrel 23 in accordance with
the rotation of the roller 286 and ejected toward the assenbling section

ol cove- Aot BreRg bR 22 mhoves HERY, hrematid FRander T A7 B Firntined o
e, e davadng B choiSBis shrrion 28 iRt the BRgmRlis Ao abAG 0
T R T bt R TR e S
body 3 | 2BE PR T Blere 390 mandrel 43idn dhreTaed bt o SeagReRTLABE and
Suppor t cdTBRs B8 al THeBRORe LR Ho808,5 18 TemavRd prasa e rangpal 3608 10
and a notor base 302 di sposed ahove the plate 31 so as _to be parall el

t her et 0. 9RO oWt the rotatignel theirelien B86ugnd aisctedomwarsithie with

the axis of the cup holder 33 in the station Bl, and the inner dianeter of
t he t hr ogfiserBblingnsectogy, 3Qtas indigatedebyan arrawalet fhefkjetted aleevedy 2
at the curled portion 2c. Around the through hole 303, there are provided
si x rods 388.recedoed WY Kheesleevg-delivezing idawice 360t h&ebatatash thereof
circunferential direction of the hole 303 (refer to FIG9). The rods 304
sur r ound il feec explaintdd Hater.pl Aftarn theofollér 286 ibokleps if thediftededpi n
the reversed posture in the

position for a predetermined time, the movable portion 284a of the

pneumatic cylinder 284 returns to the position indicated by a solid line

in FIG. 25 to allow the next turn of the table 21.

FIGS. 26 and 27 show a detail of the cup body supplying

device 300. The device 300 is provided for delivering the cup body 2

to the cup holder 33 in the station Bl in a reversed posture, and

comprises a base plate 301 disposed above the station Bl so as to be

supported horizontally on the main body 11 of the producing

apparatus 10 and a motor base 302 disposed above the plate 31 so as

to be parallel thereto. The base plate 301 is formed with a through

hole 303 coaxial with the axis of the cup holder 33 in the station B1,

and the inner diameter of the through hole 303 is greater than the

outer diameter of the cup body 2 at the curled portion 2c. Around the

through hole 303, there are provided six rods 304...304 with leaving

certain intervals therebetween in a circumferential direction of the

hole 303 (refer to FIG 9). The rods 304 surround a space in whic_:h a

plurality of the cup bodies 2 is stocked in the reversed posture in the



60 vertical direction. The cup body 2 stocked in the space has been

formed with al |l el ements except for the ribs Ze, ase
. aBSTohERE

pl ate 301WAWEare provided six pul l eys 305a, 305b r 306
i's mounted on the notor base 302 and the pulley 305a is f|tted on an

out put shaft 306a of the notor 306 so6fs to be rotatable therewith. The
ot her pulleys 305b... 305f are fitted to the pul l ey shafts 307... 307 SO

as to berotatabletherevvlth and each lle haft 307 is r t at
supporté@fﬁiﬁat lhdinesdtony af A& eup éé‘t"al!e H%ei“?fillpeﬁ]é“’BEBﬁcFo 8§5 ee her e
Is stretched a belt 308 to rotate the pulleys 305a.to 305f together I n

accor darfosmgd Wlthea]ﬂ(ﬁlamwsth:%t&?ﬁﬁbﬁ ribg4%, 3B6a of the notor 306.
The two pulleys 305b and 305f, each of which adjoqins the pulley 305a, and
the pul l ey 305dOmhitba b@sql@@6%@010#@?%9%5%?@1@?@@’& PrHiEHsH BORh hol e
33 to the gulle% 305a are connected with rollers 309...309 through the

pul l.ey s3$bs.3805. réspeter ¥8i6/is meunted on thegnptor baseB0Rand thel i cal
groove 309a on its outer circunferential surface. The roller 309
sl i ght | yppleyr30es isfitded dn em omdpudtshaftc30oamfahmowtor 306 swoas t903 in
a radial direction thereof and the plurality of the cup bodies 2 stocked
bet ween béreotamisblatherewitbupithe edher pulleps BO&r. .ﬁQﬁip fitted 60 thes 309.
When the output shaft 306a of the notor 306 is driven in a predeterm ned
di rect i opualleeshaftis 1307 .p3Q7T so &k tobet totatapld thgrewitis posé ¢agh puleyovest
position wthin all of the cup bodies 2...2 engages with the grooves 309a
of the slﬂéfte$973§9r@uadabiyfse¢pmm‘hbyﬁhehasserﬂhteeS(Wltthmvemahieons of
the rollers 309. Therefore, one of the cup bodies 2 is ejected fromthe

S 8?;%2?%@?&3@&@8@@?} thetel is w-t—:t@hedtwbellpst)sl terotilie theepulleys VO
305a to 305f together in accordance W1th the rotation of the output
shaft 306a of the motor 306. The two pulleys 305b and 305f, each of
which adjoins the pulley 305a, and the pulley 305d which is disposed
on an opposite side of the through hole 33 to the pulley 305a are
connected with rollers 309...309 through the pulley shafts 307,
respectively. Each roller 309 is formed with a helical groove 309a on
its outer circumferential surface.

The roller 309 slightly protrudes inward from the outer
circumference of the hole 303 in a radial direction thereof and the
plurality of the cup bodies 2 stocked between the rods 304 are

' supported from the lower side by the rollers 309. ‘When the output
shaft 306a of the motor 306 is driven in a predetermined direction, the
curled portion 2¢ of the cup body 2 disposed at the lowest position
within all of the cup bodies 2...2 engages with the grooves 309a of the

- rollers 309 and is fed downward in accordance with the rotations of the

rollers 309. - Therefore, one of the cup bodies 2 is ejected from the

space between the rods 304 and is put on the cup holder 33. Every



time the table 31 turns 45 degrees, the rollers 309 are repeatedly driven
a predet erwpedis2e9l e to supply the cup body 2 to the cup helcdeirogdssia
carried in the station Bl. The cup body 2 put on the cup hol der 33
noves to the rib- processing device Bé? in the station B2 in accordance
with the next turn of the table 31 and*further noves to the rib-processing
device 320 in the station B3 in accordance with the further turn of the

table 3lyime the tabté &1 @\grﬁ?(hggdé =S b@g%aféllgxfe s 5o rads W?}%%Eéévimﬂgh t he

devi ce 320. Each device 320 forns t in coopera

verti cal {5 exten??ﬁéggﬁ*géﬁ?ﬁ's%s?@a?‘ 35D B i B R IS A ey o
t he tabl ofth tﬁé’n@%"’#dﬁ‘t rcﬁgtsﬁzgtﬁ)lg gW portion 40a of t he support shaft

40 to re on e 31, a rotary cylinder 43 as

EE%I?‘ [ ﬁg?c’[ hr ougRBsakS ?Jngsfdizzeg)f%;h:ﬁg% Uﬁ?fg? C;’Zﬁéﬁﬂﬁ%"iﬁrﬁisjﬂﬁé@?ﬁ )
P mbor's Hesls 4%1%%8%9@/%%?’1 Wrind 3eBPoR A7 ifcpcaiidnes, & RERE T er
S oor t "afrf e cAte 4%’213%%{%?{&3’%% B Or&b%ré&%?r?éﬁiww e

are detachaple from .rotar i nder_ 4 nd the nod nbe 5, 46
re eopddt HhrytatiER S if Getdrdanes Srith, the, Mirthei tagn 68 the Feblesl.
rotatable there set screws 48, 49, respectlve The
nodel menbers 43&%% nﬁfﬁ?.ﬁégwt%d%a}hqfﬁélerr%pzpce%ng davics 320er med
with fl gﬁg f} éSa 4 the| r,out ﬁerl pheries. Each of the flanges 45a,
46a functPERsA8¥IGM REMS $Bet Fi n@r i2¢ in cooperation with the cup
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holder 33. As_ shown in FIG. 30, the cup holder 33 comprises a
vertically extending support shaft 40 mounted on the outer periphery
of the table 31, a nut 41 fitted on a screw portion 40a of the support
shaft 40 to retain the shaft 40 on the table 31, a rotary cylinder 43 as
a rotary portion rotatably fitted on the outer periphery of the support
shaft 40 through bearings 42A, 42B, a spacer 44 fitted on the outer
periphery of the rotary cylinder 43 so as to be coaxial therewith, model
memcers 45, 46 and a cap 47. The rotary cylinder 43 is formed at its
lower end with a driven wheel 43a as a rotation input portion coaxial
with the support shaft 40. The spacer 44, the model members 45, 46
' and the cap 47 are detachable from the rotary cylinder.43, and the
model members 45, 46 are especially associated with the rotary
cylinder 43 so as to be rotatable therewith by using set screws 48', 49,
respectively.
The model members 45, 46 are provided to form the ribs 2f, 2e,
and are formed with flanges 45a, 46a on their outer periphéries.

Each of the flanges 45a, 46a functions as an abutment portion and is



coaxial with the rotary cylinder 43, and each outer peripheral portion
thereof is forned into a round shape in its section. The cap 1S ,.farmed
on its up@%HE2%i th a bottom support portion 47a to supporfé%rdﬁ%/%%‘?tom
2b of the cup body 2 fromthe inside thereof. Wien the bottom2b is
brought into contact with the bottom S8fport portion 47a, the flanges 45a,
46a al nost contact the inner surface of the side wall 2a at positions to
which the rips 2f, 2e are forned, respectiyely. The outer, perjphey of
each of €eRXIAlMithstherotary o) ‘f‘hﬁ%b iatﬂfi %%Hutﬁﬁtﬂqﬁﬂbgﬁﬁi E’PB{}.anhe

t hi ckness of each of the flanges 45a, .46a, that 1is,, the ,&i‘rrensi 02 in the
verti cal thenesdtisofoimed nta@ rguaﬁflﬁ}%np iR it s6rtigRce WRERCRRHGildt h of
each of the ribs 2f, 2e. The vertical positions of the f]anges 45a, 46a
can be afirmed@mitscuppsrrRpd meith aihotteny sypPnad Roxtien 47a torSUPROE dt h
of the rib is changed in_ accordance with the type of_ the cup _body 2, it is
pr ef er abthe thotpemp2ie of £he gpp bogye2 Hromphedasidenthsseal. WheRtheni ch
corresponding to different types of the ribs, and the one type of the
model mebbttom2hpebroughtinte asntacsseitbethe hottemesiappent PoTHER 4627 t t ed
on the rotary cylinder 43. As shown in FIGS. 28 and 29, the

ri b- pr octiss iflanghs #6a, 3p6aiaimesoeonsachiths ianen suyfane ¢é thecsids walls21
for rotating the cup body 2 and the cup holder 33, a press nmechani sm 330
for fornRact pesitibns Rewhithishe riss 2fg 2ehare fiprmedy rzspecsively. ndde
menbers 45, 46 during its rotation, and a restraini ng nmechani sm 336 for
prevent i ogterpexiphery icdreath tdfethve fldamgys 2 Sayr 469 thes pneidens as an

The rotary drive nechani sm 321 conprises four rods 322. ..322 nounted on

t he mai nabudynerit pbrtibe. apPheahiskhessafrara of the flaze9Abk; 24862, that

° is, the dimension in the vertical direction in FIG. 30 is adjusted in
accordance with the width of each of the ribs 2f, 2e. The vertical
positions of the flanges 45a, 46a can be adjusted by changing the
thickness of the spacer 44. If the width of the rib is changed in
accordance with the type of the cup body 2, it is preferable to prepare
a plural types of the model members, each of which corresponding to
different types of the ribs, and the one type of the model member
proper to rib to be processed on the cup body 2 may be fitted on the
rotary cylinder 43.

As shown in FIGS. 28 and 29, the rib-procéssing device 320 is

provided with a rotary drive mechanism 321 for rotating the cup body
2 and the cup holder 33, a press mechanism 330 for forming the ribs
2e, 2f by pressing the cup body 2 onto the model members 45, 46
during its rotation, and a restraining mechanism 336 for preventing
upward motion of the cup body 2 during the process.

The rotary drive mechanism 321 comprises four rods

322...322 mounted on the main body 11 of the apparatus 10, a motor



base 323 nobunted on the upper ends of the rods 322, and a notor 324

nounted on the notor base 323. The notor 324 is provided with an out put
shaft 324WPMP8/1E¥6i ng upward, and a drive wheel 325 as a ro@ﬁ?%%ﬂ”ﬁﬂﬁbut
portion .is nmounted on the shaft 324a. Wen the cup holder 33 is carried in
the station B2 or B3 in accordance withgghe turn of the table 31, the
drive wheel 325 contacts the driven wheel 43a of the cup holder 33 to
allowthe rotary cylinder 43 to be rotated in accordance with the rotation
of the olhgse 323amonted on the upper eads of thenods822band3 matars32#he
driven wheel 43a noves away fromthe drive wheel 325 to thereby break the
r ot at i on moarstedsenothd enoten baske32Beel Ehé2tiotdB324 W qroviided abith &h

stops after turning predeterm ned angle, i.e. 45 degrees, the driven wheel
43a of tleatpaxt shaft B24depréfectingatipwaid, dnd ea vdriee @2fedlo32Beasbyg
allow the rotation transm ssion therebetween. As mnutely shown in

FI G 30, rotatioressitperthportion3sOmoumied sasthioshafv 324331. Whéd ithextapdi ng
vertically fromthe notor base 323, a bracket 332 installed on the rods

331, a prisoldrir 33 ¢y lcartizd o3 3heataticti B2 op BB in 3wsordarvenwith ehe tthen
bracket 332, a holder 334 attached to a piston rod 333a of the pneumatic

cyl i nder of3the aatlé 3 Py €56 dréve arhddb 328 abalthytsmtet ¢fiven witdwlf43awfti on
334a of the holder 334 through bearings 334a, 334a. The outer

ci reunf ergpyet ictlp Kalderc@30ktot AloweIthey rédlry cylide 45 t» bapebedtedihace
inclining along the side wall 2a of the cup body 2 (refer to FIG 6), and

i s formredaddridarfcd%Aath ¢h3dotalbdn BY tRe AN SHaftedD44] SftH e dtoef342. i n
its section. In the station B2, the profile of the groove 335a of the

ggg,ssa;] glvtv%(rgrﬁ%ﬁe ﬂ'a\%@gg}» Iﬁgﬂggé,afue (rivEA RHeRl 48 IRbBoEY ﬁraﬂﬁggﬂ 3nge
drive wheel 325 to thereby break the rotation transmission between
the wheels 325, 43a. When the table 31 stops after turning
predetermined angle, i.e. 45 degrees, the driven wheel 43a of the next
cup holder 33 contacts the drive wheel 325 to thereby allow the
rotation transmission therebetween.

' As minutely shown in FIG. 30, the press mechanism 330
comprises four rods 331...331 extending vertically from the'motolr base
323, a bracket 332 installed on the rods 331, a pneumatic cylinder 333
as a drive power source mounted on the bracket 332, a holder 334
attached to a piston rod. 333a of the pneumatic cylinder 333, and a
preés roller 335 rotatably mounted on a shaft portion 334a of the
holder 334 through bearings 334a, 334a. The outer circumferential
surface of the roller 335 is formed é.s a tapered surface inclining along
the side wall 2a of the cup body 2 (refer to FIG. 6), and is formed with
a groove 335a having a generally semi-circular profile in its section.

In the station B2, the profile of the groove 335a of the pres.s roller 335

is complementary to the outer periphery of the flange 45a, and the



profile of the groove 335a of the press roller 335 in the station B3 is
conplenentary to the outer periphery of the flange 46a.

bracket 3¥0P¥}Bhinted on the rods 331 in such a manner tha?qlﬁlégg@g?lt“i cal
position thereof can be adjusted along the rods 331. 1In the station B2,
the position of the bracket 332 is adjggted so as to |ocate the groove
335a of the press roller 335 and the flange 45a on the sanme position in
the vertical direction, and_in the station B3, the _position of the bracket
332 is amnedilepisthagrogveo3apa ehthgrexsas sollar 335 iRethy station B 1s35
and the flange 46a on the sanme position in the vertical direction.

The rest rcomplegmentaayitontizaoutemmaripbery i dhectlagge 4@8unt ed on the upper
‘ends of the rods 331, a pneumatic cylinder as a drive power source nounted
on the end portiDhne dracket33R kemasnted omthe gods I3 1 dptscl @vmanrer and a
restrain plate 339 rotatably connected to a piston rod 338a of the

pneunat i ¢hatl thelzerdsal positign thersofr can B3adjusted ong therodsd3338a of
the pneumatic cylinder 338 noves downward, the restrain plate 339 contacts
t he bott dm €e statipme Bjptheppsition ofhthebrankersd3d2tiscadjustedpsofas te cup
body 2 during the process of formng the ribs 2f, 2e. The

oper at i orlocht¢ bie igroope@2Saiofghecpress fdller 83Ghandtthte flangB2 53 omsthe
follows. Wen the table 31 stops after turning a predeterm ned angle and
the cup huineZpositionpin ethe overticadt direntidi?, aridhéndtheestatienh B35 thel t he
wheel 43a of the cup holder 33 contact each other, so that the rotary

cylinder gasiefori b€ thel bieickst 382 ishadpustedosd ns’talscatet tHeagryode i335a
around the axis of the holder 33. Under this condition, the pneunatic

g)5/| i nder f¢hebrese rotkr388iaxgd the flange 46a on the same position in the
vertical direction.

The restraining mechanism 336 comprises a bracket 337
mounted on the upper ends of the rods 331, a pneumatic cylinder as a
drive power source mounted on the end portion of the bracket 337 so
as to be oriented downward, and a restrain plate 339 rotatably
connected to a piston rod 338a of the pneumatic cylinder 338 through
a bearing 339. When the piston rod 338a of the pneumatic cylinder
338 moves downﬁard, the restrain plate 339 c.ontacts the bottom 2b of
the cup body 2 to thereby prevent the lift-up of the cup body 2 during
the process of forming the ribs 2f, 2e.

The operation of the rib-proceésing device 320 in the station
B2 is as follows. When the table 31 stops after turning a
predetermined angle and the cup body 2 is supplied to the station B2,
the drive wheel 325 and the wheel 43a of the cup holder 33 contact
each other, so that the rotary cylinder 43 of the holder 33 and the cup
body 2 are rotatably driven around the axis of the holder 33. Under

this condition, the pneumatic cylinder 338 of the restraining



mechani sm 336 is activated to bring the restrain plate 339 into contact

with the beydogdhs of the cup body 2, and at the same tine, tpgrmi 4 rod
333a is protruded to nove the press roller 335 toward the si deéTV\gh%;oggla as

i ndicated by an arrowin FIG 31A As a result, the press roller 335
contacts the side wall .2a, and the sidebdwall 2a is pushed inward as
indicated in FIG 31B. Therefore, the side wall 2a is sandw ched between

t he groov 5a .and .flapge .4 nd the side wall, 2a ,js. .resilientl
def o?rred ‘?’8%&%&56% iﬁl‘? Pﬁg%ﬁtsa%nénﬂﬁ e FFﬁHmﬁtplP%Pséssq IO confret %/he
cup body 2.and the flan 4 are rotajipng, the position ,at which the
press rol‘f"bﬁ?l g}é?)%ﬁaoﬁg%s?g&%qp %Qayoﬁt é@tcp éﬁéﬁecﬁw time, dhapiftea) | v
changed in dance w (ihe rotation thereo{, so that the rib 2b is

or adual | FObERSE 1PFRETUAed SAEBRYRthE DResEEollaR 335 toward Hhesids wall
Therefore, it s possi&lé‘? to reduce force necessary for, formng the rib on
the cup HRRAIRSINGICated Y 3N ATESWoAY FI6h IhAnh As aazasuls, Hhe @ressoallerir e
ribis fo d at one tine. L Also, _since the roller 335 rotates about its
axis in CPIHEStRithe side Wéi aoAnst the side wall @a/ispushedsinyperd Bise t o
reduce frjicfion between the roller 335 and the side wall 2a to thereby

reduce t Hedisatednie FiG SdRd ctherrforap theo®jde wall Rg tisesandwichedn of

the rib. After the press roller 335 relatively revolves around the
cup bodypetwren ttheegspove 3352 andi tho flange 3y andr the aidedwall 2atisch

the press roller 335 fromthe side wall 2a as shown in FIG 31C The side

wal | 2a axsthientlyr defermed: torpradute whe sitn@fi abathehPeterdinde Agrtitge

335a and the flange 45a returns to its original shape by resilience

t her eof , thme,tsingettine cup odu ahd thet farigndSprajeerdtating tive positiont he

side wall 2a all around the cup body 2. The restrain

66 | at which the press roller 335 and the side wall 2a contact each other is
sequentially changed in accordance with the rotation thereof, so that
the rib 2b is gradually formed in the circumferential direction of the
cup body 2. Therefore, it is possible to reduce force necessary for
forming the rib on the cup body 2 excessively in comparison with a
case in which the entire rib is formed at one time. Also, since the
roller 335 rotates about its axis in accordance with the rotation of the
cup body 2, it is possible to reduce friction between the roller 335 and
the side wall 2a to thereby reduce the load which is added on the cup
body 2 during the production of the rib.

After the press roller 335 relatively revolves around the cup
body 2 one time or more, the piston rod 333a is retracted to detach the
press roller 335 from the side wall 2a as shown in FIG. 31C. The side
wall 2a except for the portion which was sandwiched between the
groove 335a and the flange 45a returns to its original shape by

resilience thereof, and thus the rib 2b as the Peter line projects

outward from the side wall 2a all around the cup body 2. The restrain



pl ate 339 of the restraining nechanism 336 is pulled up simultaneously
with the g%g&ngggﬁt notion of the press roller 335. Thus, Ppkg/PoHES14
mechani sm ctions as a radial direction driving device, the press
roller 335 functions as a fenmal e nodel nenber, each of the flanges 45a,
46a functions as a mal e nodel nenber, 66he restraining nmechani sm 33

functions as a restraining device. The cup body 2 on which the rib
2b is fornmed is fed to the stati.on B3 in accardanc i th thelﬂﬁit turn of
the tablplage. BR% nef sthe i Jgstraining ARISHANI AP 338 aRY up

restraining mechanism 336 are driven to formthe_ rib 2e on thﬁé‘s'gg wal |
2a in t heimubianemaskyr with nha detaghmene matiencpt the BResH Tl {5 S
roller 335 and the flange 46a against the side wall, 2a_are simlar to the
i 1| ust r aThuss the press mecharismG3Q funstionses @eradial digespnArizmng
thereof is omtted. The cup body 2 on which the rib 2e is forned
i s carrideviae, tthe peesmsoller 338 fungtions av afemaleemadelgnember, eagh  he
station B4. Wile the cup body 2 is noving fromthe station B3 to the
stati on &8, thehdlanpes| 4533 #6aafanctiorsmasha dnale medel member,t Hae
rotation transmssion therebetween is broken. However, the rotary cylinder
43 keepsrédtyrainirmg mechanismwB8| farictiohs ast atrieshraimingedevicenerti a t her eof .
As shown in FIG 32, the adhesive applying device 340 is provided with a
nozzl e gun 341 Theaklp dodsplapnnwhich thiéaibv2baigeformed(refed totheG 6)
toward the side wall 2a. Every tinme the cup body 2 is fed to the station
B4 by t hgtdtabheB3lin tducordarice gtith 3he mextitarnhef thehtablee3dgerin theéor a
predetermned tine. Due to the rotation of the cup body 2 in the station
B4, the gehwehVB3aghe! plesy atécldanisim 33€ and theWes394iriimbmechanism
67

336 are driven to form the rib 2e on the side wall 2a in the same

manner as mentioned above. The operations of the press roller 335

and the flange 46a against the side wall 2a are similar to the

illustrations of FIGS. 31A to 31C, so that the detailed description

thereof is omitted.

The cup body 2 on which the rib 2e is formed is carried in the

adhesive applying device 340 (refer to FIG. 7) in the station B4. While

fhe cup body 2 is moving from the station B3 to the station B4, the

wheel 43a is apart. from the drive wheel 325 and the rotation

transmission therebetween is broken. However, the rotary cylinder

43 keeps its rotation for a while in the station B4 due to inertia thereof.

As shown in FIG. 32, the adhesive applying device 340 is

provided with a nozzle gun 341 capable of spraying the adhesive agent

4 (refer to FIG. 6) toward the side wall 2a. Every time the cup body 2

is fed to the station B4 by the table 31, the nozzle gun 341 cjects the

adhesive agent 4 for a predetermined time. Due to the rotation of the

cup body 2 in the station B4, the adhesive 'agent 4 ejected from the



nozzle gun 341 is uniformy applied on the bonding area BD of the cup body
2 (refer tQ.F . The cup body 2 on which the adhegldfﬁp 4 1is
applied i n‘gp_h9e station B4 is fed to the sl eeve-delivering devi ceag%gh
provided in the station B5. FIGS. 33 and 34 show a detail of the device
360. The sleeve-delivering device 36067s provided for receiving. the
sleeve 3 ejected fromthe sleeve formng section 20 and delivering it on

the cup _body 2. The device.360,conpri ses_a ,suppori. nenber 361 unt ed on
the nal n TBUAe Enm AR HRRE SRR S Bl vie BRdin et B PO RO P ne
support e 61 s be rotatable about the horizontal axis and an
i ndex tagqeqrﬁ)y %6%‘%"?1{ g‘aﬁi&i& one end of the drive shaft 362. The drive
shaft 362 is conpected through a pai f beyel .gears 364, 365 to the

i nter nedi at e shaft® £5P Ibﬁﬁ-yc:goﬂyﬂ'&ﬁi‘t&‘? ﬁg\fmﬁ%? REATE LIS FH@hetdLﬂfh{h%bl e
21 to the bl ank-suppl yi devi ce 100. When the taples 21, 31 turn 45

degr ees, StREon B 1§hél‘f%QGé‘%rée?ﬁ%'dmmgbdGV%3§Qa pregidediinythe i ven
- 90 degrees in the counter-clockw se direction in FIG 33 as indicated by
an arrowstetion BS. FIG® 3dqanrd: 341 shoan 5 desadvefitheodeyics 360er The
periphery with four holding plates 366.. .366. Each holding plate 366 is
for ned wisteeverdelivering hdreicss 6309 oisvpravided foraneseiving filve adeevne axi s
of the hole 366a extends in the radial direction of the index table 363,
and t he cjettedBfomithea aleevedforming isegtioon 26r antadeliverivigatee the e of
gradual |y reduces toward the center of the index table 363. Every
ti me thebadief. t e dedice 364 eengoridegreesuppeoat membeati 3§1 phatmt8d®moves
90 degrees around the center of the index table 363, so that each hol der

366 st opshatmpanibodysl CofitheGappaeaiys 10, a ddive ¥hkfbBH2 supported on
68

the support member 361 so as to be rotatable about the horizontal axis
a_.nd an index table 363 attached to one end of the drive shaft 362.
The drive shaft 362 is connected through a pair of bevel gears 364, 365
to the intermediate shaft 153, which transmits the rotation from the
turn table 21 to the blank-supplying device 100. When the tables 21,
31 turn 45 degrees, the drive shaft 362 and the index table 363 are
rotatably driven 90 degrees in the counter-clockwise direction in FIG.
33 as iﬁdicated by an arrow CCW.,

The index table 363 is provided on its outer periphery with
four holding plates 366...366. Each holding plate 366 is formed with
a through hole 366a to which the sleeve 3 is fitted. The axis of the
hole 366a extends in the radial direction of the index table 363, and
the hole 366a is tapered in such a manner that the diameter thereof
gradually reduces toward the center of the index table 363.

Every time the index table 363 rotates 90 degrees, each
holding plate 366 moves 90 degrees around the center of the index

table 363, so that each holder 366 stops at positions C1 to C4 one by



one. The positions Cl to C4 are arranged at the right hand side, the upper
end, the left hand side and the | ower side of the index tabl&ﬁm8,o3ﬁ£ t he
posi ti on &99?'ﬁhsthrough hol e 366a of the holding plate 3667is arranged so
as to be coaxial with the mandrel 23 located in the station A7 of the

sl eeve formng section 20, and at the g®sition C4, the hole 366a is
arranged so as to be coaxial with the cup holder 33 in the station BS5.

Therefore, the_sleeve 3 reppved fromthe nandyel 23 h he rol.l.er 286

(ref er .t 0 G The)Positigns g)lat?&t»."f&rei%m%rf{ 8l tﬁﬁtlﬁébﬁ and sidggheor ¢ he
hol ding plate 366 at the position ClL. Al so, the sleeve ,3 carrjed_tg the
posi t i onuePsTend, the lefthhandcsidg andhs I&F@rﬁéetget\c/}ﬁem@% tﬁbﬁ%éﬁ%ﬁ

| ocat ed bel ow the holder 366 and is put. on the outer periphery of the cup
body 2. At the positionsCd, dhe thrmghdioles366a ehtheihqlding RIatentds igex
table 363, there are provided pneumatic cylinders 371, 374. The pneunatic
cyl i nder agranged smpsrtodoe coamial withtheapandreh2dUgeated dnde statden and
a bracket 370, and the pneumatic cylinder 374 is supported by the bracket
370 t hr oAghof thebsleexekfarmgizgg seictiogm&theand at thedzositiosy C4,3the thole
novabl e portions 371a, 374a, each of which is capable of protrudin

downwar d 366 is hernausdedbisat es 8Y he epaxiale with steed¢up halder ddaim she
portions 37la, 374a, respectively. Every tinme the i'ndex table 363 turns 90
degr ees, seatibnoB5t heThevefure, thet sleeve 3¥ rem@eth fram thé weandreh @ byat

| east one tinme to thereby press down the sleeves 3 in the positions C2,

CA. Ther ehermllérh28€ @efer 2oi RIGhRS)ds therst&Ridrs ADislindertecd inte thel e
366a of the holding plate 366 to align the sleeve 3 wth the center axis
of the hblote BBBa ofintetihcldihgeplatse 366 ubehpqsodition CI4 i Alsyyritleysleieset ed

fromthe hol e 366a. . _ 69
3 carried to the position C4 falls off from the holding plate 366 to the
cup holder 33 located below the holder 366 and is put on the outer
periphery of the cup body 2.

As is clear from FIG. 34, in the vicinity of the index table 363,
there are provided pneumatic cylinders 371, 374. The pneumatic
cylinder 371 is sﬁpported on the main body 11 through rods 369...369
and a bracket 370, and the pneumatic cylinder 374 is support.’ed by the
bracket 370 through a sub bracket 373. The pneumatic cylinders
371, 374 have movable portions 371a, 374a, each of which is capable
of protruding downward, and the push plates 372, 375 are attached to
the movable portions 37 la, 374a, respectively. Every time the index
table 363 turns 90 degrees, each of the movable portions 371a, 374a is
driven downward at least one time to thereby press down the sleeves 3
in the positions C2, C4. Therefore, the sleeve 3 in the position C2 is
pushed into the hole 366a of the holding platé 366 to align the sleeve 3

with the center axis of the hole 366a, and the sleeve 3 in the position

C4 is surely ejected from the héle 366a.



The cup body 2 surrounded with the sleeve 3 is fed to the sleeve-fitting
device 380 in the station B6 in accordance with the next tu%g,g_g)fp H&? ‘{]abl e
31. FIGS. W9%A4S286 show a detail of the device 380. The sl PPEFINg
devi ce 380 conprises a colum 381 nounted on the main body 1 1, a bracket
382 mounted on the upper end of the coleg@gm 381, a pneunatic cylinder 383
suspended fromthe end portion of the bracket 382, and a fitting jig 385
connected to a piston rod 383a of the neumati c cylinder 383 through a
support rod 384.The cup body 2nhsusrewn withnthe glegya 3 tisefed ttoj g)ge jig
385 conprises a _ dish-like jig body 386 and six pins 387...387 arranged
around t Hleevefitding deviee 2{&@ injthehstpticaB6incacomtdance ovithf thehaegtns
387 functions as an alignnment equi pnent. The jig body 386 is held so as

to be codwra ofithe talkde Sp hBIGS: %almi 8hcshowta detad of the Hestice3880. i s
formed on its lower portion with a recess 386a, and a tapered surface 386b
and a st éfipeslpeve-ftirggtevice 386 nothpristber pehumeBB 1 niotthted eretise 386a.
The pins 387 are attached to the jig body 386 so as to be novable in the
vertical miaindody .l IQm brackppS82miouhtedan thenuppér enkeofthe cpluminled a
ring 388 to prevent the pin 387 fromfalling off fromthe jig body 386,

and the B81387pneulnatieccylinden 383isgspeditied fromrtheshd portion3sf7the om
bei ng ej ected upward through the jig body 386. On the | ower end of the pin

387 is fdrawket 382panabarfitingjig 8385 cdhihectdd t6 appistbhl ©d 883Usithée
| ower end of the pin 387 instead of formng the tapered portion 387b.

Wi | e t hepriehhtatid oydindeénB83 thi®ughth RAPprdordd 38t in a position
above the pneumatic cylinder 383 as illustrated in FIG 35. At this tineg,

;ge pins 387 areAkeifowh BPdetaidin FIGEBYA, bihd fittihg/ B BE5 comp¥8edH 11526
dish-like jig body 386 and six pins 387...387 arranged around the
center axis of the jig body 386. The combination of the pins 387
functions as an alignment equipment. The jig body 386 is held so as
to be coaxial with the cup holder 33 in the station B6. The body 386
is formed on its lower portion with a recess 386a, and a tapered
surface 386b and a stepped portion 386¢ are formed on the periphery
of the recess 386a. The pins 387 are attached to the jig body 386 so
as to be movable in the vertical direction. On the upper end of each
pin 387, there is provided a ring 388 to prevent the pin 387 from falling
off from the jig body 386, and the pin 387 is formed with a flange 387a
to prevent the pin387 from being ejected upward through the jig body
386. On the lower end of the pin 387 is formed with a tapered portion
387b. It is possible to round the lower end of the pin 387 instead of
forming the tapered portion 387b. |

While the table 21 is turning, the jig body 386 is kept in a

position above the pneumatic cylinder 383 as illustrated in FIG. 35.

At this time, the pins 387 are kept in positions lowered by their weight



as illustrated in FIG 37A, and the tapered portions 387b thereof rot rude
downwar d fwWerBotis26 i g body 386, respectively. After the cup PS'EHQ/’”Z‘%S“
surrounded with the sleeve 3 is fed to the station B6 fromthe station B5
by the table 31, the jig body 385 is reciprocally driven in the vertical
direction by the pneumatic cylinder 383 ’Hg | east one tinme. Therefore, if
the sleeve 3 is put on the cup body 2 in a mss alignnent nanner as shown

in FIG 37A the tapered p e} 387b ,of, th i . t t fo ed
portion 3a8% r’éﬂ??q@'&ﬂs Fﬂeﬁ‘ﬁer@if" i ﬂndaE‘BSr %@%Rﬁ%ﬁﬁga‘?}%%? ﬁe FI%%%I on
of the jig 385, and thus the. curled.portjo a_is \ in | '

di rection B’fpftrh’ffepaﬁ?’ BYAT r%éb@ﬁfﬁg gﬁ‘{;’ﬁ? e%ﬁ@g&ﬁgb’andj‘?ﬁ“’éj %Eépgkgdy 2
surely with each other. ) Wien the jig,.3 es _down tg_a

pr edet er ni RedypsSusrennded W’c%@i‘%cﬁqﬁﬁw |dohéJ f?ii&%?ﬁ%?oflh%q f1oap the
surface of the side wall 2a_at thq?}el QV\S‘ cfng hereof. (u raﬁ_r.\d in_FLG
370). Undestatien B3y thetabledd, the Hgdbqdy38s:is eqiprostly GiriYe 1n the
downwar d, the pins 387 can_not  nove inside the sid |l 2a due to,.

resi st anceverticak direetioa by2iheapaeumatic ﬁﬁﬂﬁidﬁ%' §§$’aﬁé|éﬁsge?9en8%§-
upward agai nst the jig body 386. On the other hang, t he curled portion 3a
of the sl eEherefarentifithe slesverdpe my enrtheceup B2 im@ F}léstﬂ}g@" o
thereby be aligned and is pressed down by the stepped portion 13860. As a
result, thmamner assshioyer iof FiGe 3ippetheri@nssed Bﬁr‘af’n§f3§'ﬁg of ERgpins
contacts the bonding area BD (refer to FIG 6), and thys the sl eeve 3 and
the cup bo8872 comtacturthy cuwrled porticancBaotfsem the insiderpghereef @ jig
385 lowered to a position illustrated in FIG 37C is pulled up again by

t he pneunmahtcordanndewitidthen dukmwardpmetionnof the jige388xtand ifigs the

table 31. At the start of pulling up the jig 385, ]
71 curled portion 3a is moved in its radial direction by the pins 387 to

thereby align the sleeve 3 and the cup body 2 surely with each other.
When the jig 385 goes down to a predetermined position, the
tapered portions 387a cdntact the inner surface of the side wall 2a at
the lower end thereof {upper end in FIG 37C). Under this condition,
even if the jig 385 is further driven downward, the pins 387 can not
move inside the side wall 2a dué to resistance of the side wall 2a, and
thus the pins 387 relatively moves upward against the jig body 386.
' On the other hand, the curled portion 3a of the sleeve 3 contacts the
tapered surface 386b of the jig body 386 to thereby be aligned and is
pressed down by the stepped portion 386c. As a result, the inner
surface of the upper end portion 3f of the sleeve 3 contacts the bonding
area BD (refer to FIG. 6), and thus the sleeve 3 and the cup body 2 are
surely bonded with each other.
The fitting jig 385 lowered to a position illustrated in FIG. 37C
is pulled up again by the pneumatic cylinder 383 to make preparation

for the next turn of the table 31. At the start of pulling up the jig 385,



the pins 387 nerely contact the lower end of the side wall 2a and are not

pressi ngl ywhedised i nto the inner side of the side wall 2a. pcA¢H98MHsig! V.
there is no fear that the cup body 2 is pulled up fromthe cup hol der 33

together with the pins 387. The sl eeve 3 and the cup body 2 are
thus assenbl ed through the above procédsing, and the production of the
container 1 is finished. The prepared container 1 is fed to the station B7

i n accordgnce .wit t t f t.he table 3 nd,is f to _the
station B@‘? Y c#%aﬁgggﬁfv\%?ﬂ%%e%ﬁ}?ﬁ’eq %ﬁﬁnoﬁ F}é‘?&’ﬁ‘? vﬁ%ﬁg?ﬁ%m i Nel
7, a duct_50 is %I‘O\{i ded ahowve .t he ?_Hg hol derﬁﬁ I n ta_g station B8.. The
cont ai ner NPt PIeSSINEIY imserFed, dngo . fD8o IBYEE o fiHe s E Jthe r Sifeo WaBuRar r om
hol es (nof _shown), provided on_the u end of the cu ol der 33.
The pr o chECPROBIHY DERFES 166 FiAt URt Sherain oy 2isariien: Sp fFaimithe: i ous
nmodi fications c be_applied. For exampl e, e container 1 can be nodified
as shown ?HPFIP@“:@% eﬁﬁﬂ? Viﬂltg S'S%ngﬁo%é an exanple in which the rib
2f as the Peter I'klge is omtte romthe é]l%p of FIG 5, FIG 38B shows an
exanpl e i n whi chThgesleened and the¢jdn pedw2 arsithirs pssegvhlesthroughpe
projected inward, FIG 38C shows an exanple in which the rib 2e is omtted
fromthe typaboye pragessingnandrthe preduskions ofthe comtrinen liigifimishes. i b
2f of FIG 38Cis changed so as to be projected inward. Also, FIG 38E
shows an Bherprepaned gentainer Irinfed tasthestation BT in accandangsi withm
that of FIG 5 so as to_ be projected inward, FIG 38F shows an exanple in
whi ch t heth¢ pexé tign eftheytable 3k, anat isnfed-taths station B8 beapcordance
inward, and FIG 38G shows an exanple in which the ribs 2f, 2e are
proj ect edwitinetire fuptihenhduroFitBergof! sihevshowaxanpFEGi 7 wai dudeth&asdi ng
area BD is WD 99/ 11526 72

provided above the cup holder 33 in the station B8. The container 1

is carried into the duct SO by compressed air blown out from holes (not

shown) provided on the upper end of the cup holder 33.

The present invention is not limited to the above embodiments,

and various modifications can be applied. For example, the container

1 can be modified as shown in FIGS. 38A to 38H. FIG. 38A shows an

example in which the rib 2f as the Peter line is omitted from the cup of

FIG. 5, FIG. 38B shows an example in which the rib 2e is changed from

that of FIG.38A so as to be projected inward, FIG. 38C shows an

example in which the rib 2e is omitted from the cup 1 of FIG. 5, and

FIG. 38D shows an example in which the rib 2f of FIG. 38C is changed

so as to be projected inward. Also, FIG. 38E shows an example in

which the rib 2f as the Peter line is changed from that of FIG. 5 so as to

be projected inward, FIG. 38F shows an example in which the rib 2e is

changed from that of FIG. 5 so as to be projected inward, and FIG. 38G

shows an example in which the ribs 2f, 2e are projected inward.

Further, FIG. 38H shows an example in which the bonding area BD is



extended fromthat of FIG 5 so as to include the rib 2f as the Peter I|ine.
The Peter line may be | ocated close to the curled portion 2 p
body 2, af¥OPH ¥ s case, it is difficult to keep the bondi %gcqéjrggﬁlﬁ%y
sufficiently without including the rib 2f as the Peter line. The
arrangenent of FIG 34H is effective t%2this case. It may al so be possible
to set the bonding area BD including the Peter line in the cases of FIGS.

34D and 34 I h Ve _nentjione nbodi n r9Cess:.|
per f or rrec?"%Fﬂd@chﬁ' ot tgﬁ% OEIFQE(?O{SR@SO#O Wfﬂuaee eﬁ?’%%ﬁ Shgelg?ﬁe(’)ﬂ"ﬁ% and
the statjon_B7 of. the assenpl i sectiqn 30. ver, .t LS sible to
per f or m g ECIHF yq;ﬁ%gg%paggdtﬁgsgﬁgtqﬁ%g&&\g%agafg?nagcng'g P For
exanple, (it _is preferable to check the _container 1 at the station and
Lo o) ect BOUH R RAUoIT S RIS Hoih SRGHIELPcEren dhiso RORAIBE afer
station B8. _ The nunber of the stations ca changed For., exanple, if
the curl enffigientdy Qﬁltbputthéng‘-éfi‘ﬂg Fhe, 1l eggoﬁﬁl the| Petery ling. i nmf‘g‘ﬁe '
step, one of the devices 260 can be gmitted and the nunber of the stations
in the slasseagesaentPls&G. 034bh iseifective decthis gase nelty may salsoypeyy o
formed in the common station, it is possible to reduce the nunber of the
st at i ons passihte f9s8ebithegbemsiingnastr BR including: the Peter linepidsdhgi e to
i ncrease the nunber of the stations to add another process necessary for
produci ngases ¢cbRIGSha34D. and 349Gy as the supply of the sleeve 3 to the
sl eeve-delivering device 360 and the supply of the cup body 2 thereto are
synchroni zed wi tln themborementioned embodiment, me psoaess i® performed
i ndexing angles i.e. driving angles of the tables 21, 31 with each other.
In the alinveaehboflithentstatios A@ roft tint esleaveé fortiingssestiohe20 and the
73
station B7 of the assembling section 30. However, it is possible to
perform proper process in each of the stations A6 and B7 as necessary.
For example, it is preferable to check the container 1 at the station B7,
and to eject a defective container from a non-defective container at the
station B8. The number of the stations can be changed. For
example, if the curled portion 3a of the sleeve 3 can be completely
formed in one step, one of the devices 260 can be omitted and the
number of the stations in the sleeve forming section 20 can be reduced.
If the ribs 2e, 2f are formed in the common station, it is possible to
reduce the number of the stations in the assembling section 30. On
the contrary, it is possible to increase the number of the stations to
add another pfocess necessary for producing the container 1. Aslong
as the supply of the sleeve 3 to the sleeve-delivering device 360 and the
supply of the cup body 2 thereto are synchronized with each other, itis
not always necessary to accord indexing angles i.e. driving angles of
the tables 21, 31 with each other. |

In the above embodiment, the turn table 21 functions as the



conveyor for the sleeve, and the sleeve form ng section 20 functions as

the sl eevewboisdg apparatus. The conveyor for the sl eeve i spopirposlozsist ed
to the turn table, and nay be changed to various structures, which can

circulate the mandrel along a certain Bgth. The sl eeve form ng apparatus
Is not limted to the enbodi nent integrdted with the assenbling apparatus.
The sl eeve form ng section 20 and the assenbling section 30 are

const 1 uclRh Ay dHeR RidIsRevel 4P FHE Hiebie 16ARINE MR Ior R0 fitnctibhths

portion 3a is not necessary for the sleeve 3, I'sS possible to extend th

e
body 23a igfe ieevBTrRing> %&ij)ﬁ‘a'tﬁ@.%t hrﬁguebnvg:ggf riéﬂé'\r/ ?ggeégt‘%}@ﬁ% ot engt h

of the sleeve 3, thereby o ting the assist (
"t ogr at A {p A ANGTIGT afRf by 08 clhe AP tbiaridle B BTurpsy,
00 e Ry e ciRCaL e RAETBbNLN Bi0RREL el phh O] e eLed 1o
o1 of ect | A9BuRe hPasabie i nak Mifed ol HAE eppofimen infliRfEq it ™ 1
ot ool oHae gk RARPREha P8, 20 1 LigkFE robloth RERHL TR AR nd ©
A TR I R TRt A AN
oLy g B L O A 9 Sl A 5, 1
Cortain ghihpossiile LEHid e Avhf 20508 Do BIantreh 8 o IETheaaal ©
T ooasar g of Breater than the Iength of the sleeve 3, thezehy piitting the assist
pr ocessi

seal device 240. The main-sealing device 220 and the assist-sealing

device 240 may be integrated together, such as shown in FIG. 39. In

the device 220 of FIG. 39, the press block 222 is formed with a length

equal to or greater than that of the joint line 3d of the blank 3’. When

the press block 222 is pressed on the joint line 3d, the joint support

224 is disposed inside the projecting poﬂ:ion 3e to support the. joint

line 3d from the inside thereof. The joint support 224 can be driven

by a mechanism similar to that for driving the nipper 245 of FIG. 20.

In the above embodiment, the turn table 31 functions as the
conveyor for the cup body, the assembling section 30 functions as the
assembling apparatus, and the rotary drive mechanism 321 functions
as the holder driving device. The conveyor for the cup body is not
limited to the turn table, and may be changed to various structures,
which can circulate the cup holder along a certain path. The

assembling apparatus is not limited to the above embodiment

integrated with. the sleeve forming apparatus. Various processing



besi des the processing of the ribs 2e, 2f may be perfornmed wth using the
rotati on ofwdbsspe body given by the hol der driving device. pcr/iyposossis! GS.
40 and 41 show a variation of the rib-processing device 320. In these
figures, the element corresponding to that in FIGS. 28 to 30 is designated
by the sanme nuneral as is used therein. The devices 320A, 320B illustrated
in FIGS. 40 and 41 are identical to each other except for the vertical
position of the press nmechanism 330. Nanely, the nechanijsm 330 in FIG 40
i s | ocat ed hesides thenprecessing of tewibs Rohdhmay Properfornesd svithsusiaat ed
to formthe rib 2e, rez&ectively. The support shaft 40 is rotatably
attached t éhetrotation of tlie-cup badyginen gléathienbokbe.r drivingLepicedsa, 46a
and the bottom support portion 47a are integrally formed on the support
shaft 40. FIGS 402apdodd meamﬁlani%ﬂm rithgpnoicessging ceyiog
device 320. In FIG 42, the two press rollers 335, 335 are di sposed at
opposi te siB@k olnttheseufighods, thereletmentidontesgiorsdingto tthatdof FIGS. 28
count erbal ance the pressing force fromthe rollers 335 to the cup body 2
with each ¢6h20 is) ddsignaded| by tleetsame nhenebyl prscivenised) thereint The
devi ation of the cup body 2. If the groove 335a is fornmed on the
out er peri desige820# 320Bnjhudtrated iARIGAndOcapd @ Eate ddentigalcossdahi v
to the groove 335a is forned on the outer circunferential surface of the
rol | er 335ptheriexcemisfobl the wveptiadcposittoni bf 2heopréss i metthraEisnih®80.1 n
FIG 38B and FIGS. 38Dto 38H |If the space in the cup body 2 is
suf fi ci ent Ndrhelys, tihopehariienti3304a FI@. @eds loohted ta3formstlte rithefGup
body 2, while i sposi ng a nodel nenber outside the cup body 2. In this
g g; e, the amnid theopgethaaism\eB30 cian FIG.pUACEs sm?lgtdf €6 Nforen t tiee afiboge,

a on

respectively. The support shaft 40 is rotatably attached to the turn

table 31 through a bearing 42. The flanges 45a, 46a and the bottom
support portion 47a are integrally formed on the support shaft 40.

FIG. 42 shows another variation of the rib-processing device
320. In FIG. 42, the two press rollers 335, 335 are disposed at
opposite sides of the cup body 2 in the radial direction thereof to
counterbalance the pressing force from the rollers 335 to the cup body

' 2 with each other in the radial direction, thereby preventing bias or
deviation of the cup body 2.

If the groove 335a is formed on the outer periphery of the
ﬂahge 45a or 46a, and a projection complementary to the groove 335a
is formed on the outer circumferential surface of the roller 335, it is
possible to project the rib 2f or 2e inward as shown in FIG. 38B and |
FIGS. 38D to 38H. If the space in fhe cup body 2 is sufficient, it is
poésible to dispose the press roller 33‘5 inside the cup body 2, thle
disposing a model member outside the cup body 2. In this case, the

rib projecting inward can be processed by forming the groove 335a on



the roller 335 while formng a projection conplenentary to the groove 335a
on the no r di sposed outside the cup body 2. On the pe@iypb@élgis t NE
rib proj egﬂ ng ggkt%ward can be processed by formng the groove 335a on the
nodel nenber di sposed outside the cup gdy 2 while formng a projection
conplenmentary to the groove 335a on th roll er 335. The

ri b-processing device of the present I nvention can be used to formvarious

cont ai nertﬁevMﬁL# Pgsrww :ﬁ g _&c@i’oﬂ rﬂ:ﬁrﬂ@ EntQI‘y ttBec}fH gfpar?l ally

I nvention 1s No a ners,

can e { ohe oy HIf £ é‘%?’% b} fa‘*sﬁ%ﬁ%’hﬁﬁﬁe@n?ﬁg%ﬁlﬁ%ﬁ‘pan.2& b can
"t orm L ORI AT Pé%?i@%"é%%%ﬁa%ﬁe% pregapbdBl Erlihe B5Y

body 2 d bil it | at [
agcgrdl n&rpgvlfjaﬁéég?‘eggn é%ﬁ\?@]ﬂ %‘ﬁ’%‘aﬁr @339383 gsalggnf}é%rfg‘ful’f ?&:?giﬁhger
t ant d food or 1 to.th ket . .Th d t
fhe. o coTtbils: (AR BFalssEion KOTHBLUMBRIALY dopth S @IoovEhdSPPoOB BREss! g
apparatus _and %ge process of the present invention can be used for
preparl ng© Hexr339s cont ai ners. V\D 99/ 11526
A heat-insulatin

cont ai ner conpr i Bpegib- processnag;si&ﬁéee@é;&hsmamtnnaemm%a eSehs an

i nner surface
to form various containers with the rib. The rib formed by the device

of the present invention is not limited to that encircling the container,
a rib partially extending along the circumferential direction thereof as
shown in FIG. 2B can be formed by the device of the present invention.
Such partial rib can be formed, for example, by detaching the roller
335 from the cup body 2 intermittently during the roller 335 relatively

revolves around the cup body 2.
Industrial Applicability:

The heat-insulating container according to the present
invention can be used as a container for taking an instant dried food or
the like to the market. The producing apparatus, the sleeve-forming
apparatus, the. assembling apparatus, the rib-processing apparatus
and the process of the present invention can be used for preparing

various containers.



coated with a polyolefin resin and is provided with an outward curl ed
portion fqornmed at an upper opening end of the cup body and yPskrfsg140N€
hori zont a4 °0%%r ned on a side wall of the cup body so as OT)pI’OJ ecszlt

outward-therefrom and an inverse-frustoconi cal paper sleeve
provided with an inward curled portid6 forned at a | ower end of the
sl eeve, the cup body and the sl eeve being integrally conbined with

each other so that an upper end of §E§g§h§eVe is joined to an outer

peri phery of the side wall of the c , Which is adjacent to the
outward curled portion of the cup body, and an inner surface of the inward
curled portion of the sleeve is joined to an outer periphery of a |ower
portion of the side, wall, of the cup 2. A heat-insulating

body. . .
cont ai ner accor di %m&tmqlfﬁﬂn&ﬁﬁf’éﬂg‘? COMRTAPING; of horizontal ribs is
provi ded as said at |east gne horizontal rib,_ . .3. A
heat - i nsul at i ng2cRRAPET FaIP kst Wik a pattemy whigh has greinnsr syifage | cast
one horizontal rib extends continuously over an ‘entire periphery of the
si de wal toated mitl g peduglefin resin and 1s prowided with) aniggtward surded
according to claim1 or 2, WO 99/ 11526
77 wher pontioni formed catsanouppesropening endpof therriapibedy @nd &ttleastn a
circunferential direction of the side wall of the cup body. . 5. A
heat - i nsahathoxjzentalribdiormed ot agide wal} of theatup baidsksa as o projggérein a
heat -i nsul ati ng corrugated nenber is arranged
outward therefrom; and
an inverse-frustoconical paper sleeve provided with an inward
curled portion formed at a lower end of the sleeve,
the cup body and the sleeve being integrally combined with
each other so that an upper end of the sleeve is joined to an outer
periphery of the side wall of the cup body, which is adjacent to the
outward curled portion of the cup body, and an inner surface of the
inward curled portion of the sleeve is joined to an outer periphery of a

lower portion of the side wall of the cup body.

2. A heat-insulating container according to claim 1, wherein a
plurality of horizontal ribs is provided as said at least one horizontal

rib,

3. A heat-insulating container according to claim 1 or 2,
wherein said at least one horizontal rib extends continuously over an

entire periphery of the side wall of the cup body.

4. A heat-insulating container according to claim 1 or 2,

R A0 0




bet ween the sl eeve and an upper portion of the side wall of the cup body.
6. A heat -j,n3d}fdkng contai ner conprising: a cup bodpchapegassiy Si de
I

wal | and a bottom di sposed on one end of the side wall, the side wal
bei ng provided with an outward projecting rib extending in a
circunferential direction thereof and 7hei ng provi ded at anot her end
thereof with an outward curled portion; and a sl eeve disposed

out el de \DReAGRe sl | WLied SR ReRshagerl USTERALYEERANAERGH L e
s di sposireneratiah diFecionof the side el 5t cug hady" POl et oo L1
heat -i nsul ati ng contai ner according to claim®6, wherein the sleeve is

provi ded at one end thereof with an inward curled portion capable of
contacting an oute eriphery of the opne end of ,the side wall. . .

5. A heat -i nsul dtimGRaIHRTHELINE COPRHRCT BCEPERIELO Ahg o of claims 1

78 the side wall of, the gcup hody.is, provided with an i nward proj ectié"lg rib
ext endi ngOi st TEhereia i cheatiBsWaFiE | Arigateds member is 'agfange

heat -i nsuyl ati ng contai ner according to claim8, wherein the inhward

proj ect i MEtWESTy thet slgg¥e-and AN UPPed; Bartioyg af sheptide Hadl offthe cup

_body.

6. A heat-insulating container comprising:

a cup body having a side wall and a bottom disposed on oﬁe
end of the side wall, the side wall being provided with an outward
projecting rib extending in a circumferential direction thereof and
being provided at another end thereof with an outward curled portion;
and

a sleeve disposed outside the side wall with leaving a space
therebetween and bonded to the side wall in a bonding area defined so
as to be adjacent to the outward curled portion of the cup body,

wherein the outward projecting rib is disposed only on an area

apart from the bonding area.

7. A heat-insulating container according to claim 6, wherein
the sleeve is provided at one end thereof with an inward curled portion
capable of contacting an outer periphery of the one end of the side

wall.

8. A heat-insulating container according to claim 6, wherein

AT



liquid poured into the cup body. 10. A heat-insul ating contai ner

conpri sing: a cup body having a side wall and a bo ' ed on
one end gYO?%E%q de wall; and a sl eeve di sposed omgh/ﬁﬁgsi de
wal | with | eaving a space therebetween and bonded to the side wall;
wherein a rib indicating a proper levefgof liquid poured into the cup body
I's provided on the side wall so as to project inward therefrom
11. A heat-insulating container conprising: . a cup baqdy having a
si de wal thersidg walliehthe spasbadyriscprovided with pa inwardproieeHag e wal |
bei ng provided at another end thereof wth an outward curled portion; and
a sl eeve extending inuthyg gircimaferentiahdirestian theveely a space therebet ween
and bonded to the side wall in a bonding area defined so as to be adjacent
to the outward curled portion of the cup body; wherein the side
wall is provided with an inward projecting rib included in the bonding
ar ea. 9.12. héatrindutatingappntaines aAccoxdimg bd rajaimsBeavherginan
out er 79 periphery of a cup_ body
to produthedniwestd prejdcting gils funeatioers as antinedndjcating a propes|levgkof
formng section for formng the sleeve by curling a blank sheet
cylindri ¢ajuid podrediimtogthectipebddyt hereof ; and . an assenbling
section for conbining the sleeve on the outer

10. A heat-insulating container comprising:

a cup body having a side wall and a bottom disposed on one

end of the side wall; and
a sleeve disposed outside the side wall with leaving a space
therebetween and bonded to the side wall;
wherein a rib indicating a proper level of liquid poured into the

cup body is provided on the side wall so as to project inward therefrom.

11. A heat-insulating container comprising:

a cup body having a side wall and a bottom disposed on one
end of the side wall, the side wall being provided at another end thereof
with an outward curled portion; and

a sleeve disposed outside the side wall with leaving a space
therebetween and bonded to the side wall in a bonding area defined so

- as to be adjacent to the outward curled portion of the cup body;
wheréin the side wall is provided with an inward projecting rib

includ¢d in the bonding area.

12. A producing apparatus for éombining a sleeve on an outer
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peri phery of the cup body; wherein the assenbling section

conpri ses; a rib-processing device for processing a gd | de
wal | of tH@O¥HIR%i ner; an adhesi ve- appl yi ng devi cel;éf.@‘rlﬂéﬁog?lg‘i ng
an adhesive agent on the side wall of the cup body fornmed with the rib;
and a sl eeve-delivering devi 3@ for putting the sleeve formed by

the sleeve formng section on the outer periphery of the cup body on which

t he adhesi ve,agent .i s applied. 13. ., A _pr.odugi appar at.us for
conbi ni n@egpgeg'gvgfoﬁl aﬁ?rP uﬁgfly Fer i&fﬁé]ﬂf:eofaahgﬁ‘g'l af}a?%‘%r'g%@%‘ne?r
heat -i nsul at i m% contai ner conprising: a sl eeve hol der capabl e of
hol di ng $PEREY ; a cup hol der capabl e of holding the cup body;

and a drivin evice for circulating the sleeve holder and the cup
hol der al ong r e3p¥EEY e&féﬂ% r?e(ﬁt’r%ltjéf ia’{%“gms@he sfeeve %Y\Aﬁ&rg‘ﬁg fhe
apparatus_is provided, al ong.the cjyculation, pat f the sleeve holder with
a curli nBlﬁibbisé’@eﬁtcﬁYcib%ﬁiPic%gyuﬁné joiping oty eBB§nﬁ‘Qﬁ?°§h@“§ eeve hol der
and for joining both ends,of the curled blank to ea%r§ other agnd a
sl eeve- ] ect i ng@BedPSeMIing SacHoR foFcambining the gigays enstige outer
80 fromthe sl eeve holder; t he apparatus is al so provided al ong
the ci r cReripharypel thefcun b@dé’dp hol der with a cup-body-suppl yi ng device
for supplying the cup body to the cup holder, a rib-processing device for
processing a riwharein thejassembling isestiarp cosaprises; on t he cup hol der, an
adhesi ve- appl yi ng . . ' .
a rib-processing device for processing a rib on a side wall of
the container;
an adhesive-applying device for applying an adhesive agent on
the side wall of the cup body formed with the rib; and
a sleeve-delivering device for putting the sleeve formed by the
sleeve forming section on the outer periphery of the cup body on which

the adhesive agent is applied.

13. A producing apparatus for combining a sleeve on an outer
periphery of a cup body to prodi.lc'e a heat-insulating container
comprising: |

a sleeve holder capable of holding the sleeve;

a cup holder capable of holding the cup body; and

a driving device for circulating the sleeve holder and the cup -
holder along respective certain circulé.tion paths,

wherein the apparatus is provided along the circulation path
of the sleeve holder with a curling device for curling up a sheet-like
blank on the sleeve holder and for joining both ends of the curled

blank to each other and a sleeve-ejecting device for removing the sleeve
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device for applying an adhesive agent to the side wall of the cup body

formed w t Ryolenishe, and a sl eeve-delivering device for recei pcpgpbd)essi4
sl eeve ejected by the sleeve-ejecting device and for putting the received

sl eeve on the outer periphery of the cup body on which the adhesive agent
I's applied; and “the driving devi drives the sl eeve hol der and the
cup holder in such a nmanner that the cup body on which the adhesive agent
is applied is carried in the sleeve-delivering device when the sleeve on
the sl eeverbm dbe slseverhokier;n t he sl eeve-ejecting device. 14. A
produci ng apparatus according to claim 13, wherein a end-curling device
for processing a cthe exppardtus) isnalsoe prodidéd tdlengstheveirculation gethoof
the circulation path of the sl eeve hol der. 15. A producing

appar at us atmoedprigoldercwithmaldapvbedy+ supplyimedevicdd fomgupplyingz the cup
pressing the sleeve which is put on the cup body by the sleeve-delivering

devi ce towdsedy ite thiepctpdiiotdérd) flrihprucesdifigsdesice furt procsyiing 4 aib lvn
cup body is provided on the circulation path of the cup hol der.

16. A produgiside apildbithe g Bolyset orf the BupP holdet hah adhesite-8
81 conprising a bl ank-supplying device for supplying the blank to the

curling devdéficelfoe SpPREnpURR! ¥AREsRRY hgenRaio1the sk dedlvet Bharcup B ve

applicator for applying an adhesive agent to one end of the blank.

17. A produprifeARPRhALHE FABSOAHHNE SReScalBliVerinA}iBedfor receiving the
sleeve ejected by the sleeve-ejecting device and for putting the received
sleeve on the outer periphery of the cup body on which the adhesive
agent is applied; and

the driving device drives the sleeve holder and the cup holder
in such a manner that the cup body on which the adhesive agent is

applied is carried in the sleeve-delivering device when the sleeve on the

sleeve holder is carried in the 'sleeve-ejecting device.

14. A producing apparatus according to claim 13, wherein a
end-curling device for processing a curled portion on one end of the

sleeve is provided on the circulation path of the sleeve holder.

15. A producing apﬁarétus according to claim 13, wherein a
sleeve-fitting devi.ce for pressing the sleeve which is put on the cup
body by the sleeve-delivering device toward the cup body with aligning
the sleeve with respect to the cup body is provided on the circulation

path of the cup holder.

_\16. A producing apparatus according to claim 13, further
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seal ing device for pressing both ends of the blank overl apped by the
curling deWO&Mts26ach other is provided on the circul ati on pRAT/Df98HOBE14

sl eeve hol der. 18. A sleeve form ng apparatus for formng a

sheet-like blank into a sleeve used as an outer package of a :

heat -i nsul ati ng container, conprising: 81 a mandrel having a body

portion which is capable of being fitted inside the sleeve and which is
up .a bl ank

shorter than the,sl eeve; a. curling device fqr,curlin

on the mandFURPHSIBE R DlaRkiREPPIRRE GIRYIERC Q5o SERRIVHIE (The IARK €9 Bhech

an adhesi ve agent _is, appl,jed {s f{ocat efl .undey another end, portion of the

bl ank to f&TWINE;| deFice,| Hae blank-supplying, deyire ngengi REOYisted with mn

the joint lipne onto the, nmandrel; . an_assi st-sealing device for

ni ppi ng onRESIYS eppimtor r #BPi¥Ing A8 agdhesaveagant sofopemend ofathecl

by a pair qof, nippers; an end-curling device for pressing a

proj ecting -on of the blank, which projects fromthe mandrel, toward

the mandrel to forma curled portion of the sleeve; and

82 a sleeve-ejecting device for renoving the sleeve fromthe

mandr el . 19. A sleeve form ng apparatus according to claim 18,

further conprisiny7afipreiducipg apparasuscacéerding po dlaim Hb ,bwherein ahe

curling device with applying the adhesive agent to -the one end of the

bl ank. sealing device for pressing both ends of the blank overlapped by the
curling device to each other is provided on the circulation path of the

sleeve holder.

18. A sleeve forming apparatus for forming a sheet-like blank’
into a sleeve used as an outer package of a heat-insulating container,
comprising:

a mandrel having a body portion which is capable of being
fitted inside the sleeve and which is shorter than the sleeve;

a curling device for curling up a blank on the mandrel in such
a manner that one end portion of the blank to which an adhesive agent
is applied is located under another end portion of the blank to form a
joint line;

a main-sealing device for pressing the joint line onto the
mandrel;

an assist-sealing device for nipping one end portion of the
joint line, which projects from the maﬁdrel by a pair of nippers;

an end-curling device for pressing a projecting portion of the-
blank, which projects from the mandrel, toward the mandrel to form a

curled portion of the sleeve; and

— e

W



20. A sleeve form ng apparatus according to claim 18, further conprising:
a conveyor wapailses of circulating along a predeterm ned circeCTIPISII8HE h
and havi ng mandrel -attachnent portions arranged along the circulation path
with | eaving a certain interval therebetween, each of the attachnent
portions being provided with the mandrel ;8&and a driving device for
novi ng the conveyor intermttently by a pitch corresponding to the

i nterval between the mandrel -attachnent ortions to feed the mandrel on
each of the mandr & -sleexehaisatingodevies repemoring the nsleeysedrom the
plurality of stations defined along the circul ati on path; ' wherein
the curli ngnaavlnrcb the assist-sealing device, the end-curling device and
the sl eeve-ejecting device are distributed to the stations in such a
manner that the mandrel is fed to the curling device, the assist-sealing
device, the end-curling device and the sleeve- ejecting in this described
order in accordance wAt sleevedonming apparattmaecgording to clagnodd) fapther
83 ~21. A sleeve formng apparatus according to claim?20, wherein

t he mai n- sesmpoisingi acblankesapplyirigdevibe forr sulpglying thteh blagki berthe
with the mandrel. 22. A sleeve form ng apparatus for formng a

sheet - | i ke chirditlg device avitheapplyiregl the adhesive agecitage the ane end of the
heat -i nsul ati ng contai ner, conpri sing: a conveyor capabl e of
circul ati ngplah&ng a predet erm ned

20. A sleeve forming apparatus according to claim 18, further
'comprising: |

a conveyor capable of circ_ulating along a predetermined
circulation path and having mandrel-attachment portions arranged -
along the circulation path with leaving a certain interval therebetween,
each of the attachment portions being provided with the mandrel; and

a driving device for moving the conveyor intermittently by a
pitch corresponding to the interval between the mandrel-attachment
portions to feed the mandrel on each of the mandrel-attachment
portions step by step with respect to a plurality of stations defined
along the circulation path;

wherein the curling device, the assist-sealing device, the
end-curling device and the sleeve-ejecting device are distributed to the
stations in such a manner that the mandrel is fed to the curling device,
the assist-sealing device, the end-curling device and the sleeve-
ejecting in this described order in accordance with movements of the

conveyor.
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circul ati on path; ~a plurality of mandrels arranged on the conveyor
so as to leave a certain interval therebetween in a circulation direction
of the cdHQaYHIs26 a driving device for noving the coRGZ{E78/03814
intermttently by a pitch corresponding to the interval between the
mandrels to feed each of the nmandrel stggp by step with respect to stations
defined along the <circulation path; a bl ank-suppl yi ng device for
supplying the blank to a curling station selected fromthe stations with
appl yi ng an adhes2leAaglesvetformimg appapatus according tblcaim 20, wherain
curling device for curling up the supplied blank on each of the nmandrels
in such a thenmmin-kealing devive ismhgvableclonig tive citaulation pattategetieder

anot her end portion thereof to forma joint line; a seal ing device
for pressiwithhtité mandreiti ons of the blank, which forns the joint I|ine,
to each, other; and a sl eeve-ejecting device provided in an ejecting
station which is selected fromthe stations and is |located forward from
the curling WO 99/ 11526 84 station
in the circul ati o22di sidgvenidrohin € EPppaYhtiliefor RYYRIAg @sRaek1fte b1AAK
mandr el s. _ 23. A sleeve formng apparatus according to claim 22,

wherein a8 Dlddve tRRd 85 Al duter}sbkee b AN hebitCihdflatabaklontaindei ng
fitted inside the sleeve and which is shorter than the sl eeve, and wherein

ine o RO BPERERE "ehch of the mandrel s and an o oo ngthedoin

a conveyor capable of circulating along a predetermined
circulation path;

a plurality of mandrels arranged on the conveyor so as to leave
a certain interval therebetween in a circulation direction of the
conveyor;

a driving device for moving the conveyor inte'rmittently by a
pitch corresponding to the interval between the mandrels to feed each
of the mandrel step by step with respect to stations defined along the
circulation path; |

a blénk-supplying device for supplying the blank to a curling
station selected from the stations with applying an adhesive agent to
one end portion of the blank;

a curling device for curling up the supplied blank on each of
the mandrels in such a manner that said one end portion of the blank
is located under another end portion thereof to form a joint line;

a sealing device for pressing both end portions of the blank,
which forms the joint line, to each other; and

a sleeve-ejecting device provided in an ejecting station which

is selected from the stations and is located forward from the curling
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assi st-sealing device for nipping one end portion of the joint line, which
projects fromeach of the mandrels, by a pair of nippers. 24. A

sl eeve forWorMg/1336ar at us according to claim 23, wherein t he PAIEPY08LY)| j ng -
device i.s provided in an assist-sealing station selected fromthe stations
and | ocated between the curling stationgygnd the ejecting station.

25. A sleeve form ng apparatus according to claim 24, wherein an
end-curling device for processing an curled portion on a projecting

portion ofstativrbirathe cibhculation)direstiorforeranovingthensiedvelfsom sach of
provided in at |east one end-curling station selected fromthe stations

and | ocat ethebgiavedrelshe assi st-sealing station and the ejecting station.

26. A sleeve form ng apparatus according to claim20 or 25, wherein the
stations i.nclude at | east two end-curling stations, each of which is
provided with the end-curling device.

85 27. P3| geyleete rfarﬁﬁnwlapa&aﬁuawﬁum e b3 wieréin
wherein the sleeve-ejecting device rem)ves the sl eevé from each of the
mandrel s yhdH RISIHY rAah@ireds 1948 Oatl%’d oh! WHAEhOTs %ﬁlﬂﬂé”@f Bein@l th

rotating the roller about an axis perpen i cullar to an axis of each
mandr el . fztted inside?$heAsReSRY @' WHIGhapP g RbHeraehahdtRE é&e%@%la&ﬂ& of

cl ai ms 27, wherein the conveyor conprises a turn table capable of
turning atWHEréEnprﬁgaet §éAlingd devite comprises a main-sealing device for

pressing the joint line of the blank to each of the mandrels and an
assist-sealing device for nipping one end portion of the joint line,

which projects from each of the mandrels, by a pair of nippers.

24. A sleeve forming apparatus according to claim 23, wherein
the assist-sealing device is provided in an assist-sealing station
selected from the stations and located between the curling station and

the ejecting station.

25. A sleeve forming apparatus according to claim 24, wherein
an end-curling device for processing an curled portion on a projecting
portion of the ‘blank, which projects from each of fhe mandrels, is
provided in at least one end-curling station selected from the stations

and located between the assist-sealing station and the ejecting station.

26. A sleeve forming apparatus according to claim 20 or 25,
wherein the stations include at least two end-curling stations, each of

which is provided with the end-curling device.
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29. An assenbling apparatus for conbining a sleeve on an outer periphery

of a cup RpgyeAfyzproduce a heat-insulating container, conprp&tifssn3si4
a conveyor capa ﬁe of circulating along a predeterm ned circulation path;

a cup hol der nounted on the conveyor and having a rotary portion capable
of rotating about an axis thereof with B8l ding the cup body thereon;
a driving device for noving the conveyor to feed the cup body step by step
with respect to ?Iionf defi.ned.al ong_the circul ati

c& §

on .pat h;. a
hol der driving d G OLY TG WPIT A ALCoEH! itgh"?as‘ms]eﬁéiftga'from
the stations and gapabl e of .bei.n onnected with th rotary portiopn of the
cup hol derwrﬁﬁr?lﬁe&bé) ﬁ@?ﬂ@e'ﬂ%ﬁﬁl{}% ‘i%wFStrftrBoYﬁ% thgslegye cfE‘Pt;\{'l bach OPth%Ln
adhesi ve- appl yj n evi ce provided.,in an applying statiQn which is sel ected
from t ho SRBTATALs B pFSsPiAoBoNer wilte Fhe Aipees fitted o apph magdrel
86 driving. statiopn in a ci culgtion direction of the conveyor and capable
of applyi flalfpfa&mgitbslaj i aBput AR @8 Rranesdieplar toan axiswigaching
a sleeve-delivering device provided in a delivering station which is
sel ect ed fABMATEL stations and is |ocated forward fromthe applying
station in the circulation direction and capable of putting the sleeve on
the cup body. 30. An assenbling apparatus according to claim?29,

‘wherein the rotarg/ Rortion of the cup holder is provided with a disk-Iike
28. A sleeve forming apparatus according to any one of claims

18 to 27, wherein the conveyor comprises a turn table capable of

turning about a predetermined axis.

29. An assembling apparatus for combining a sleeve on an
outer periphery of a cup body to produce a heat-insulating container,
comprising: |

a conveyor capable of circulating along a predetermined
circulation path;

a cup holder mounted on the conveyor and having a rotary
portion capable of rotating about an ax_is thereof with holding the cup
body thereon;

a driving device for moving the conveyor to feed the cup body
step by step with respect to stations defined along the circulation path;

a holder driving device provided in a driving station which is
Selected from the stations and capable of being connected with the
rotary portion of the cup holder in the driving station to rotate the cup
holder;

" an adhesive-applying device provided in an applying station

which is selected from the stations and is located forward from the
ittt ol
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rotation input portion.coaxial with the cup body, and the holder driving
devi ce conprises a rotation output portion and a drive power___sSour f.or
rotating We9b2G i on out put portion. 31. An asserﬁﬁ?’ﬁ%@gﬁ}ér atus -
according to claim?29, wherein the adhesive-applying device is provided
with a nozzle ejecting the adhesive aggnt toward the outer periphery of
the cup body. 32. An assenbling apparatus according to claim 29,
wherein the cup holder is provided with an abutnent portion capabl e of

bei ng brgyeine sfitdon dht @ciralaltican dirsstion wiftheecohveyst dadwaapable bfie cup
body, and the %ml der driving device conprises a press nechani sm capabl e of

pressing ﬁ;ﬂ?ﬁq%ta&{ HUPRGiv@dgentRiDen daténpeaipliemnof therdupbosyt;amd ppi ng
1Tt wall .

t he side erebetween to process the side 33. An

assenbl i ng appargt gize9eCQERVEANR0 FiceNPrevidddi B a deliVerfify ldtatfon
87 29 to 32, wherein the conveyor conprises a turn table capabl e of

turning apaly %E“ra@%i@d rfs tR¢ Stations and is Ibcafd FoeEtd febmPHRE at us

for conbining a sleeve on an outer periphery of a cup body to produce a

heat -i ns %gﬁsgﬁggrﬂ‘ﬁi thecéiPPﬁiéﬂigﬁ:direction and &APaBR 8ep1RaPtRe Of

hol di ng t In an 1nverte posture 1n a vertical “direction;

a sl eeve- Lverl | pabl e of putting the sleeve on the outer
peri pheryﬁg%{’%{%éi %B%%@fd on the cup hol der fromthe upper

30. An assembling apparatus according to claim 29, wherein
the rotary portion of the cup holder is provided with a disk-like
rotation input portion coaxial with the cup body, and the holder
driving device comprises a rotation oﬁtput portion and a drive power

source for rotating the rotation output portion.

31. An assembling apparatus according to claim 29, wherein
the adhesive-applying device is provided with a nozzle ¢jecting the

- adhesive agent toward the outer periphery of the cup body.

32. An assembling apparatus according to claim 29, wherein
the cup holder is provided with an abutment portion capable of being
brought into contact with an inner surface of a side wall of the cup
body, and the holder driving device comprises a press mechanism
capable of pressing a predetermined model member to the abutment
_portion with nipping the side wall therebetween to process the side

wall.

33. An assembling apparatus according to any one of claims
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side thereof; and a sleeve-fitting device having ajig capabl e of
contacti ngw?ﬂwﬁi‘%s portion of the sleeve put on the cup body pcR,R9sgg:14!
or,

dirrection there the sleeve-fitting device being capable of préessing the
jig toward the cup body to arrange the sleeve and the cup body with each
other in an axial direction thereof; 87 wherein the jig is provided

with an aligning equi pnment capable of engaging with the sleeve before the

sl eeve is ess do by t ji to nove the sleeve in a_radial direction
t her eof soéjéls'wtg3 ewg{l?rﬁgd?ﬁFtﬁgnYEX%U‘EPmﬁes a turn taple gapablemfl i ng

appar at us accqrdi to claim34, wherein the aligning equipnment conprises
pi ns arr arfd¥PBE 1t RePEsSteImingd axis. body on the cup hol der.

36. An assenbling apparatus according to claim35, wherein WO

99/ 11526 88 each of the pins is supported

by a jig body of the jig so as_ to be novable in the vertical direction,
and a | ower end pi¥ftt ifgn a¥sembling apearatus ifor ¢cambiningta sleewpeordanr
rounded portion capable of contacting a lower end of a side wall of the
cup body, owfesrperiphersdel a dap thodpfotprodupe sbhenpt-insulating coffairfer,
ri b-processing apparatus for processing a rib on a side wall of a cup body
SO0 as to eamgpdisinga circunferential direction of the side wall
conpri si ng: a male and a fermal e nodel nenbers di sposed opposite to
each a cup holder capable of holding the cup holder in an inverted
posture in a vertical direction;
a sleeve-delivering device capable of putting the sleeve on the
outer periphery of the cup body held on the cup holder from the upper
side thereof; and
a sleeve-fitting device having a jig capable of contacting an end
portion of the sleeve put on the cup body in an axial direction thereof,
the sleeve-fitting device being capable of pressing the jig toward the
cup body to arrange the sleeve and the cup body with each other in an
axial direction thereof;
wherein the jig is provided with an aligning equipment capable
of engaging with the sleeve before the sleeve is pressed down by the jig

to move the sleeve in a radial direction thereof so as to be aligned with

the cup body.

35. An assembling apparatus according to claim 34, wherein
the aligning equipment comprises pins arranged around the axis of the

cup body on the cup holder.

36. An assembling apparatus according to claim 35, wherein
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other with putting the side wall therebetween, the nmal e nodel nenber being
provided gn a portion facing the femal e nodel nmenber W th apcRipbseisidN to
forma COW(%?Qeaﬁde of the rib, and the fermal e nodel nenber being provided
on a portion facing the nmale nodel nenber wth a groove to forma convex
side of the rib; a radial dire@8ion driving device for noving at
| east one of the nmle and the femal e nodel nenbers in a radial direction
of the cu bhody so as to let the | e and the fenal e nodel nbers ¢l ose
p as 1. c{mb a .£ dﬁ?l

to and avRACh PhineRIRsISpPorted by a Hghody ff heiiig 80 2§ te b BmPVARIGi ng
device for, making a relative rotation between the cup_ body and at | east
one of themihe verticahdireeiiane apstial lowwerend pertdanceachsl the ias ighi ch
the side wall is nipped between the nale and the fenal e nodel nenbers in
the circuieroredwith ajtaperadar rounded portigg capable pf sovdactipgplawsrus
according to claim 37, further . 89
conpri si ngerd@fjg sidladwalkbabhthe eugr bedy amthighapiarnoumds a bottmneffthe cup
supporting the cup body from an inside thereof, wherein the cup
hol der is lpodyided with one of the nale and the fenal e nodel nenbers,
anot her one of the male and the female nodel nenbers is disposed on an
outer periphery of the cup body, the radial direction driving device nobves
sai d another one of the male and the fenal e nodel nenbers in the radial
direction of the 8Wp Adoily-pracessithg apparatinr fort pabcdssitrg aoribdonvarside
device rotates the cup hol der. 39. A rib-processing apparatus
accor di ng wallcobarodB botyesoias to extend in a circumferential direction of the
side wall comprising: |

a male and a female model members disposed opposite to each
other with putting the side wall therebetween, the male model member
being provided on a portion facing the female model member with a
projection to form a concave side of the rib, and the female model
member being provided on a portion facing the male model member
with a groove to form a convex side of the rib;

a radial direction driving device for moving at least one of the
male and the female model members in a radial direction of the cup
body so as to let the male and the female model members close to and
away from each other;

a circumferential direction driving device for making a relative
rotation between the cup body and at least one of the male and the
female model members to change a position at which the side wall is
nipped between the male and the female model members in the

circumferential direction.

38. A rib-processing apparatus according to claim 37, further
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said one of the male and the femal e nodel nmenbers provided on the cup body
ext ends cowON¥dLRby over an entire periphery of the side walRCTIPISH38IGup
body. 40. A rib-processing apparatus according to claim 38, '
wherein - a roller rotatable about an axis parallel to an axis of the cup
body is provided as said another one of 8% nmale and the fenmal e nodel
menbers di sposed on the outer periphery of the cup body. 41. A

Festral i noPAPEBCREE SHEVBRIATH CRRBLIE PIRIRR ALY A ARl Mrthdhwith,
claims 37 EUPPETtitheFRREaNY drRBRAN RAREA tRErERbyi ded | ol e the. cup
e 1 LS B TR AR B i o i ent,
Sde val| cohpriesialp model membets, AoGHbeTcaRaLG the FRle: ARG AbSucmAle

axis of the cup body wth holding the cup body from an insjde thereof;
a rotary dr ekmembersiisrdisposedgn an Quisthpesihernhal the cup bodyy the
mechani sm whi ch is provided on one side of the cup holder and which has a
press rol | eradialadirecsiamelriving devicpmaves said anethex paeqe! the maje
and a driving power source for noving the press roller reciprocally in a
radi al di r ethe damdle modelpnissabers in the radial direction of the cup body, and

 the circumferential direction driving device rotates the cup holder.

39. A rib-processing apparatus according to claim 38, wherein
said one of the male and the female model members provided on the
cup body extends continuously over an entire periphery of the side

wall of the cup body.

40. A rib-processing apparatus according to claim 38, wherein
~ a roller rotatable about an axis parallel to an axis of the cup body is
provided as said another one of the male and the female model

members disposed on the outer periphery of the cup body.

41. A rib-processing apparatus according to claim 38, further
comprising a restraining device for preventing the cup body from rising

up from the cup holder.

42. A rib-processing apparatus according to any one of claims
37 to 41, wherein the male model member is provided inside the cup

body, and the female model member is provided outside the cup body.
T B e e

I



wherein one of a groove for formng a convex side of the rib and a

proj ect i onwioogy/fisgeni ng a concave side of the rib is provi ded por/ares/o3stder
peri phery of the press roller, and another one of the groove and the
projection is provided on the cup holder so as to accord a position
thereof in a direction parallel to the agps of the cup holder with a
position of said one of the groove and the projection provided on the
press roller. 44. A rib-processing apparatus according to claim
43, further conprising a conveyor for conveying the cup hol der through a
plurality of processes, wherein the rotary driving nmechani sm and the _press
mechani sm are pr o¢#8ddt ribtproussising apparatvus for precssaipgng fibtonn sidae
conveyor. 45. A process for forming arib on a side-wall of a
cup body swall of a cup body so as to extend in a circumfepantiad diseetioondf thea
circunferential direction of the cup body, conprising by the steps of:

ni ppi ng onsideawnlbéomprising: wal | of the cup body by a male and a fermale
nodel nmenbers, the mal e nodel nenber being provided on a portion facing
the femal e nodel awrdppholidelr capablecof rotatingf about arraxisod thiedeupfbodiy
rib, and the femal e nodel nenber being provided on a portion facing the
mal e nodelwithirhelding ithe gupovedydrbas mminsittes ¢heséal; of the rib; and
making a relative rotation between the cup body and at |east one of the

mal e and the femheaotategldriveliiechanismfoe tpokig ithe,cup holderh arid si de

wal | is nipped between the male and the femal e nodel nenbers in the

circunferential darsedsmmeéthaheéssi Gehivh is provided on one side of the cup
holder and which has a press roller rotatable about an axis parallel to
the axis of the cup body and a driving power source for moving the
press roller reciprocally in a radial direction of the cup body,

wherein one of a groove for forming a convex side of the rib and

a projection for forming a concave side of the rib is provided on an '
outer périphery of the press roller, and another one of the groove and
the projéction is provided on the cup holde.r so as to accord a position
thereof in a direction parallel to the axis of the cup holder with a

position of said one of the groove and the projection provided on the

press roller.

44. A rib-processing apparatus according to claim 43, further
comprising a conveyor for conveying the cup holder through a plurality
of processes, wherein the rotary driving mechanism and the press
mechanism are provided intermediate positions of a conveying path of

the conveyor.

45. A process for forming a rib on a side wall of a cup body so
—\
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46. A process according to claim45, wherein the cup body is held froman
i nsi de t hepefonspgan cup hol der capable of rotating about arp@Einsspisishe
cup body, the cup holder is provided with one of the male and the fenale
nodel nenbers, another one of the male and the female nodel nenbers is
pressed on a side wall froman outside 9lhereof to nip the side wall
between the mal e and the fenmal e nodel nenbers, and under this condition,
the cup holder is rotate rocess, according to claim 45,
wherei n a 3btQ Sﬁ‘?ﬂ R cm@éayemgaiﬁbs%aoao%t he quR fﬁﬂfé}@rlsmgn
t he side V\':tglé ni pped by the male and the femal e nodel nenbers.
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48. A pro PaI%y to any one of clains 45 to 47, wherein VO
99/ 11526 the mal e model nember is di sposed

i nsi de the cup bdu;aplasop%@antafeut@ fistewalb efshei cupibgdis by amaleoeandhe
cup body.

a female model members, the male model member being provided ona
portion facing the female model member with a projection to form a
concave side of the rib, and the female model member being provided
on a portion facing the male model member Qith a groove to form a
convex side of the rib; and
making a relative rotation between the cup body and at least "

one of the male and the female model members to change a position, at
which the side wall is nipped between the male and the female model

members in the circumferential direction of the side wall.

46. A process according to claim 45, wherein the cup body is
held from an inside thereof by an cup holder capable of rotating about
an axis of the cup body, the cup holder is provided with one of the male
and the female model members, another one of the male and the
female model members is pressed on a side wall from an outside
thereof to nip the side wall between the male and the female model

members, and under this condition, the cup holder is rotated.

47. A process according to claim 45, wherein a bottom of the
cup body is pressed down to the cup holder when the side wall is

nipped by the male and the female model members.

48. A process according to any one of claims 45 to 47, wherein
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the male model member is disposed inside the cﬁp body, and the

female model member is disposed outside the cup body.
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