SEALI NG DEVI CE AND CONTAI NER 5 TECHNI CAL FI ELD The
present invention relates to sealing devices conprising contai ners and
synthetic resin caps having tanper-evidqnce capabilities for sealing
the nouth portions of these containers. BACKGROUND ART
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containers. Synthetic resin containers have the advant ageous
properties of being |ight and shatterproof in conparison to
conventional glass bottles. Additionally, as caps for this type
of synthetic resin, nmetallic caps of alum numalloy or the |ike have
been 20 conventionally used. The use of synthetic resin caps is al so
bei ng advanced to replace these types of netallic caps. Wth

regargd t gayﬁ¥% @f synthetic resin caps, those di sclosed in
Japanese Pat ent i%pllcatlon First Publication No. Sho 62-251352 and
Japanese Patent Application, First Publication 25 No. Hei 2-296666 are

known. The PIRERnE0NVGRLESBA! r8YALBSI £6 £851 heaRsy A& %Qin%iﬁﬁi%ﬁl@t o
contai ners having an external thread formed on the nouth portions a

annul ar expazde@drgoshndosynbakenct hes ext €ip@l having tdumgad:-diciepaRs are

conposed of a synthetic resin cap nain body 30 forned by a top plate

portion aagadifliltilemr fper seahimbi the mouth portions of these containers.
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BACKGROUND ART

In recent years, synthetic resin containers composed of

polyethylene terephthalate (PET bottles) have come into common

15 use as beverage containers. Synthetic resin containers have the
advantageous properties of being light and shatterproof in
comparison to conventional glass bottles.

Additionally, as caps for this type of synthetic resin,
metallic caps of aluminum alloy or the like have been

20 conventionally used. The use of synthetic resin caps is also
| being advanced to replace these types of metallic caps.

With regard to these types of synthetic resin caps, those
disclosed in Japanese Patent Application, First Publication No.
Sho 62-251352 and Japanese Patent Application, First Publication

25 No. Hei 2-296666 are known.

These conventional synthetic resin caps are screwed onto
containers having an external thread formed on the mouth
portions and annular expanded portions below the external
thread; the caps are composed of a synthetic resin cap main body

30 formed by a top plate portion and a tubular portion which



2 . ext ends downward fromthe peripheral portions thereof, and a

thin liner provided on the inner surface of the top plate portion of
the cap main body, the cap main body bepng such that t he bottom
portion thereof is separated, by means of a 5 horizontal score forned

around the circupferenc ile.leaving.a ural.i hi ridges,
into a nBFhePYFL %WP%&%%é&gﬁ%%ﬁm’per#ﬁﬁ%ﬁ?&-@??géﬁgg %%ﬁgéﬁ%ftg%ﬁ %e?om/the

horiZontﬁ%%ﬁgfigérA%%indééwéﬁﬁﬁﬁgﬁ¥ﬁﬁirQ@uE&ECPCBQ he £8 Opiggeexternal

thread o al ner portion is tornmed on the | nner wal
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abs are provi SO as to be capable of being uplifted on the
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portion and provided with an annul ar expanded portion (Il ocking ring)
bel ow t hplexakitwl of htlehd lariedgessed.into a main pwprhiphegbovgpandof caps
havi ng tanper-evi dence capabilities, the relationship between the

rot at i onabmpagtevidérce ringepriidredsdoahdghe, hrsiePrkpLeFcabdrevfated to
SRA) at the 20_ nonent the seal of the container is releaseg due o the
top end threadedipertiemr af oferSGRANING GG IS PG eEBRAr 5REG2E 8Th ER& i nner
surface of the cap or the liner when the cap tached to copt ai ner
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Additionally, as the containers, those having an external
thread formed on the outer circumference of the top end portion

15 of the mouth portion and provided with an annular expanded
portion (locking ring) below the external thread are used.

With these types of caps having tamper-evidence
capabilities, the relationship between the rotational angle (the
seal release angle, hereinafter abbreviated to SRA) at the

20 moment the seal of the container is released due to the top end
of the container mouth portion being separated from the inner
surface -0of the cap of the liner when the cap attached to the
container mouth portion is rotated from the initial position in
the direction of opening, and the rotational angle (the bridge

25 Dbreaking angle, hereinafter abbreviated to BBA) at the position
where the bridges are broken when the cap attached to the
container mouth portion is rotated from the initial position in

the direction of opening is held to preferably be such that SRA

- BBA = 0 degrees or greater, more preferably +30 degrees or



3 . greater. However, with the above-nentioned synthetic
resin caps, there are cases wherein the bridges forned fromsynthetic
resin expand and t he engagi ng proj®ctions (W ngs or tabs) are so soft
5 as to bend when engaging with the annul ar expanded portion, as a

result of ich the BBA can increase and SRA - BBA can becone | ess
than 0 dEGiEEE;" thus, there are points requiring i nprovenent fromthe

poi nt of vi ?Vﬁﬁcﬁx%&np%ﬂﬁm\/ilﬂ@%%ove—meﬁgﬁemabi tiBthetif resin &gpsealing

devi ces desi gne 0 1 ncrease the above-descri bed t anper evidence

capabi | i ¢i &% USid G2t Bldreinethe BaRaAgebnesemed fro@SE§yhDREid Hapanese
Pat ent Application, Second Publication ﬁb. Hei 3-56990 are known.

These sealddiy I 8 GOIGRIGISY PREGELBIons (wihgwSohavabg) emgagiagscside
edges extending downward with a tilt 15 in the cap-opening direction
undesneaid tideand erteal erfyagddigofvith thehenoohéaai aepanded pogaged dves
whi ch cooperate with the above- ment i oned cont ai ner engagi ng cl aws
formed aresuie: iohevhiwdl [theofBBA cant hocreaper andi 8BAce BBAgCporheenmmef the
cap. Wth the sealing devi ce of Japanese Patent Application, Second
Publ i catiess Ndan 2D degrens5649@s - whBRTEhareapOoiBtEuFREALT H2%n cap- openi ng
di rection with the cap attached tq the container uth portion, the _
engaged HTRERVIHe £ IO tHhe F@HﬁérpévVBEWCBfrFﬁ@pﬁBF?Vgae%?% gui ded to

the tilted anggggn% si de edges of the engagi ng cl aws so as to be

forced the tanper-evidence ring 25 portionis forced to nove
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t ube porti on. wever, 1n-these conventional seallng devi ces,

since th&mper é?¥§?ﬂ3%;ééﬁ¥%ﬂT¥§q%§ AeihBes ﬁEhE%Y%_%egkﬁegagéfu@ﬁéﬁé such

as not- to bend, the engaged claws on the cap side nust be forced
described in Japanese Patent Application, Second Publication No.
Hei 3-56990 are known. These sealing devices comprise engaging
claws having engaging side edges extending downward with a tilt

15 in the cap-opening direction underneath the external thread of
the container, and engaged claws which cooperate with the above-
mentioned.container engaging claws formed on the inner walls of
the tamper-evidence ring portion of the cap. With the sealing
device of Japanese Patent Application, Second Publication No.

20 Hei 3-56990, when the cap is turned in an cap-opening direction
with the cap attached to the container mouth portion, the
engaged.claws formed on the tamper-evidence ring portion are
guided to the tilted engaging side edges of the engaging claws
so as to be forced downward, and the tamper-evidence ring

25 portion is forced to move downward to accelerate tearing along
the tear line formed on the cap tube portion.

However, in these conventional sealing devices, since the
engaged claws formed on the cap have a fixed structure such as

not to bend, the engaged claws on the cap side must be forced



4 past the engaging claws on the container when the cap is
attached to the container, so that the plurality of bridges whi ch
coupl e the main portion of the cap tubegportion with the t anper
evi dence portion nust be reinforced to sone extent, as a 5 result of

which the resjstance to bre of the bri the.cap i s opened
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bend, these 15 containers cannot be applied to caps provided with nultiple
Wi ngs or thabsaphishoperedapablergd stdnchagsarl tdaenotnee walslily opeswadf ace
of the tanper-evidence ring portion as described in Japanese Pat ent
Appl i cat AdAitEpnsllPublncarden to.piSielE2-Usi 352 dges fyonh dagakéne Whesnt
Application, First Publication No. Hei 2- 20 296666. That is, with the
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according to the conventional art are for engaging the engaged
claws having fixed structures such as not to bend, these

15 containers cannot be applied to caps provided with multiple
wings or tabs which are capable of standing on the inner wall
surface of the tamper-evidence ring portion as described in
Japanese Patent Application, First Publication No. Sho 62-251352
and Japanese Patent Application, First Publication No. Hei 2-

20 296666. That is, witﬁ the structure of the container described
in Japanese Patent Application, Second Publication No. 3-56990,
only engaging claws having engaging side edges extending
downward while tilting in the cap-opening direction are formed
underneath the external thread, so that when the cap is turned

25 in a cap-opening airection and the wings or tabs contact the
tips of the engaging claws,'their'tips are bent upward, allowing
the engaging claws to pass without engaging the engaging claws,
as a result of which the cap can be removed without breaking the

bridges.



5 ' Addi tionally, as another exanple of conventional art, those
descri bed in Japanese Patent Application, First Publication No. Hei

7- 291317 have been proposed. dhe seal ing device described in this
publication conprises 5 an external thread on the nouth portion of the

Clave | poRAET AR Her e%él%w"%bt c oy o el BRI BT ey chte !

he ci rcunt eren
directio

direct] 0Bes 06 SNl dat dr Oc{[%gl%aft%n' "BeLst pupEhEsHIbEnGH! i al

nai n portiion of portion of the synthetic resin
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radial inward direction fromth base end are formed on the inner
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the circunferenti al direction. 15 When this type of sealing
devi e f ganedc8yn&dnbhnédd @n the moanthaipoertiwnt kfatbepchasaihernpawh and
neck portions seal ed by attaching the cap to the nouth portion of the
cont ai neannther chinrpoatiom rdsithieons) thwteb@ﬂQWno@éﬁleﬁ@che’éh@l@‘ﬁwar d

di rection, is inhibited due to the tips in the circunferenti al

di r ect i onosttionedt HeerehelpwEnacas Flongedhen ciksupiREERPtédidence porti on
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base end are formed on the inner circumferential surface of the
tamper-evidence ring portion spaced in the circumferential
direction.

15 When this type of sealing device formed by combining a
container with a cap has the mouth and neck portions sealed by
attaching the cap to the mouth portion of the container, the
rotation of the cap, not the movement in the upward direction,
is inhibited due to the tips in the circumferential direction of

20 the engaging flaps formed on the tamper-evidence portion of the
cap contacting the rear surfaces of the ratchet claws which
rapidly extend at an incline.

That is, the conventional sealing device composed of a
synthetic resin cap and a container as mentioned above has a

25 format wherein, when the cap attached to the container mouth
portion is turned in the cap-opening direction, the engaging
flaps formed on the inner circumferential surface of the tamper-
evidence ring portion of the cap are engaged with the ratchet

claws formed on the container mouth portion to inhibit the



claws fornmed on the container nouth portion to inhibit the

6 ~rotation of the tanper-evidence ring portion in the cap-opening
direction, as a result of which a forcegin the rotational direction is
directly applied to a plurality of bridges which couple the main

portion of the cap_tube portion wifh the tanper-. 5 evidence_rin ortion
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direction 15 of the tube portion while leaving a plurality of thin
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resin. This type of bridge is conparatively easily stretched when a
tensi |l e beaténgsdapptesd $intheHoiygiidagtisnalirediseveriednbyandlling aparfy and
reliably severs after a certain degree of stretching. 20 However, when
shear st thespaprslibyfebnbridgem anemcof theeendisna riskpgpafohl&hich is
turned in the cap-opening directiqon with respect to the fi
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That is, in the weakened line of a cap tube portion formed
from a horizontal score cut along the circumferential direction
15 of the tube portion while leaving a plurality of thin bridges,
each bridge has a thin pillar shape composed of synthetic resin.
This type of bridge is comparatively easily stretched when a
tensile force is applied in the longitudinal direction, and
easily and reliably severs after a certain degree of stretching.
20 However, when shear stress arising from the movement of the main
portion which is turned in the cap-opening direction with
respect to the fixed tamper-evidence ring portion is
instantaneously applied to this type of bridge, the bridge has a
high rupture resistance. In other words, tamper-evidence
25 portions coupled to main portions by means of multiple bridges
in this way are not easily torn even when a rotational force is
applied in the cap-opening direction.
Additionally, with formats wherein bridges are severed

according to conventional products as mentioned above, a large



according to conventi onal products as nmentioned above, a large

7 cap-opening torque is required in order to separate the tanper-
evidence ring portion fromthe main porgion, and this nakes it
difficult for children to open the cap. Additionally, even if one
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above- deStrib uations, e object of offerlng a seal i ng
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becom ng hig due to e rupture resistance of the I dges when the
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cap-opening direction, and which can yield good 15 tanper-evidence
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DI SCLOSURE OF THE | NVENTI ON 20 Upon the conpletion of diligent

r esear chrébcheesolawsg thereby makioge-ierdmposed bdeolsiceseparpéepkbsent

i nventors focused on the fact that thin pillar-shaped bridges can be
conpar at Leebgreesidgnce ring martHan by applying a tensile force, and sinply

and reliably torn, as a result of whic he scovered tha
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seallngaﬁeéﬁé%réﬁﬁLgéhéé{néywwﬁfdﬁmﬂfg¢gﬁt%hE%e cap-opening

torque from becoming high due to the rupture resistance of the
bridges when the cap attached to the container mouth portion is
turned in the_cap—opening direction, and which can yield good

15 tamper-evidence capabilities by reducing the BBA when the cap is

being opened.
DISCLOSURE OF THE INVENTION

20 . Upon the completion of diligent research for resolving the
above-mentioned problems, the present inventors focused on the
fact that thin pillar-shaped bridges can be comparatively easily
stretched by applying a tensile force, and simply and reliably
torn, as a result of which they discovered that by stretching

25 the bridges greatly with a small rotational angle, the rupture
resistance of the bridges can be reduced and the BBA for opening
the cap can be reduced, thereby achieving the present invention
as a structure for practicalizing this.

That is, the sealing device of the present invention



- That is, the sealing device of the present invention

8 conprises a container and a synthetic resin cap attached to a

mout h portion thereof; wherein said synghetic resin cap has a cap main
body conprising a top plate portion and a tube portion ext endi ng

downar d LL.OML Lie ReLLRRSIYCL NSOl o Sk ube AT I, B iekag eepar at od

ning I1n 0 an upper n porti-on and a
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an inner wa ace of sal in portion, erect abl e engagi ng
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t anper - evi dence ring portion; and sai d contai ner has an external

thread fakpBAa9AgaBoRHKEFA from CtHE YpdLisies, ddhafedpeaiendubk pardionut h
portion thereof, an annul ar expanded portion fornmed underneath said

ext ermal behgadeparate@nty ahed®asd £ o et ebepielss iwwp iEorinigod iher iedooansai d
expanded portion which engages said engagi ng projections on said cap
and 15 uppshemadownostidneagdgh nteywen| Eotpensewidanasird ngy RORELPE / r @si n
cap attached to said container nmouth portion is twisted ina . ,

cap- openichgeadedcppshion being formmed suy|amginnay (@ ldf srdaseeénfald

i nvention may have a structure wherejn said, depressing portion_has an
i ncl i ned™@2d PSEFEBe ﬁﬁﬁcﬁrﬁ?%ﬁk%ﬁI%pQﬁﬁkﬂﬁkP¥ﬂﬂﬁﬁé%9?% PegngaB?BHéﬁ?ﬁg
direction. . TQS seatiq% device of the present inuentiontngx_have a
struct ur 8 wABr éPReSal'8 depPesst g°€o§?*QNF?@P?ﬁuﬁV% Ca T e PO i ch
contaets tnges%ri‘ga%% Eﬁ%&»eﬁééo JOEDALE GAPAS dPo%Qz%d r’3n_batdgde into
an incliAed Strfa&8 i'ch gradual | y eXpands owhwar a i B a cap- openi ng
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into a storage gui de surface aving a projection height which

gradual | yndeekeaeRpahfled $8Ption formed underneath said external thread,
and at least one depressing portion formed on said expanded
portion which engages said engaging prdjections on said cap and
15 pushes down said engaging projections when said synthetic resin
cap attached to said container mouth portion is twisted in a
cap-opening direction.

The sealing device of the present invention may have a
structure wherein said depressing portion has an inclined

20 surface which gradually expands downward in a cap-opening
direction.

The sealing device of the present invention may have a
structure wherein said depressing portion is such that a side
which contacts the engaging projections when the cap is opened

25 is made into an inclined surface which gradually expands
downward in a cap-opening direction, and the opposite side from
said inclined surface is made into a storage guide surface
_having a projection height which gradually decreases in a cap-

opening direction.



openi ng direction. 9

The sealing device of the present invention nay have a structure
wherein the inclination angle of said inclined surface of said
depressing portion is 5 - 50 degrees. The sealing device of the

present | Dvenil oL Rt ce, 315 HENCUEELHPCLA nt 160 YRR A0 4 1 ne O

said synthetic resin zont score tornmed by cutting said

t ube poréﬂfﬂbﬂdkéiwherelﬁ'%ﬁ%”&ﬁ&@&hh%hoﬂ'£H§iéqﬁfwﬂéi&*iﬂ%@ﬂﬂ&hf%d¥ﬂaaﬂ ity
of thi dges. he sealing device of the present invention

nay havsi;@ Sél-lg @gﬁé@tsuhg W@Qtﬁ‘.bﬂ thesengsgi aggped ections of said
synt hetic resin cap are a plurality of erectable tabs which are forned

such as to prrheciedlliaice-dsvdee bdmche praeenval hveht Sen dniyriere a

evi dence ring portion. The sealing device of the present

i nveht i stmmyt iy ehereis tier vebeeinpeibne af veaid ceyniestkienizepin mapahi ch
is severed at roughly the sane tinme that the weakening line is severed
so as is addnicarntsdi gcraspéereetdbrceutthnd pprid orbatrortinthd marce
formed on said tanper-evidence rin Eortlon of said synthetic . resin

cap. 2(Fircumfepgntdad| digegédrBewhilentepytaem PHyehtoh Shdtie
preferaﬁa¥ such that the bridge breaking angle which is the
rotatio é%ﬁﬁ ‘e of the position at which the said bridges are severed

when said_caml Lachad el STALNSLAIBULN OLLL O oy g of2ted (0 2

cap- openi ng direction 1% ggrees or Fegs tonalTy, the
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synthetlc resin cap wh y conprising a top plate
portion aduh @ dah@ Aokt b@ﬂralltyezsﬁfeagéaeagp@ﬂmg dHm thes padmer y

t hereof, said tube portion
such as to project plate-wise from an inner wall of said tamper-
evidence ring portion.
The sealing device of the present invention may have a

15 structure wherein a vertical weakening line which is severed at
roughly the same time that the weakening line is severed so as
to break-said tamper evidence ring portion into a band are
formed on said tamper-evidence ring portion of said synthetic
resin cap.

20 The sealing device of the present invention should
preferably be such that the bridge breaking angle which is the
rotational angle of the position at which the said bridges are
severed when said cap attached to said container mouth portion
is rotated in a cap-opening direction is 90 degrees or less.

25 Additionally, the container according to the present
invention is attached with a synthetic resin cap which has a cap
main body comprising a top plate portion and a tube portion

extending downward from the periphery thereof, said tube portion

being separated by means of a tearable weakening line into an



bei ng separated by neans of a tearable weakening line into an

10 upper main portion and a | ower tanper-evidence ring portion, a
t hreaded portion being forned on an inrger wall surface of said mai n
portion, and erectable engaging projections being provided on an inner

i oxt oFFRFEL AP LAQPPEFRED S sy corbetiebifitneel s1BCpERERTCH OO OF

circunterence -of an upper end of

sai d ”D%Eeggégi ég){w%eﬂ%wd{;‘;&dﬁ?rmd %?g#é‘agnﬁégggﬁqgngggg%rggsE?ngggrti on

under neath-sai er nal _ _ t _ :

formed Qo;3ald, eXPANUSHS erecPid Uhgdyicly §FIRERE i%Risd bRAGAIbREvVided
projections on said cap and 10 pushes down said engagi ng projections when
sai d syghhghi §nh&si Rall subfdcatd ACEE ttargRird Sddediceer ifuUbbrpadhion is
twisted in a cap-openi ng direction. - The container of the

pr esent shfideabheaifey haveng &t rescdenral thresiierfeinmeshion deppessirng porti on
has an inclined surface which 15 gradually expands downward in a

cap- opegriirgudnifegencenof an upper &t abmadichaoush pestiossshereadentfon may
have a structure wherein said depressing portion is such_that a _side
whi ch annugsnt espendad peyhivmof P andarneatdn sed exferaadpbhegafs nade
into an inclined surface _which gradually expands, downward in _a ap- openi ng
directi 8A3 afidleretoppesfeRresHENS RAR LAY foragth e said &xppRdedi s nade

into a storage iide surface having a projecti.on,. hei ght, .whi_ch

gr adual P r&égPeggéEhiﬁnﬁagﬁﬁ-%%E%iéh??ﬁ%§§nﬁﬁﬁieCtlonS on %?ﬁg Egﬁtgpger of
t he, present invention. have Ct LLr &4 i | i A W]
angl &' oPiskes BReP RRidotpRating S the el B TyEtRckie KRBT
gf?Lgfﬁng attaﬁﬁngEE £905aLE8Ea Bled HOUNE SRR gl S it sFR)Y have a

rein engaging claw portions for engagi ng said engagi ng
proj ect icaps opRdihBhikRiktbRgohhe rotation of said tanper-evidence

The container of the present invention may have a structure
wherein said depressing portion has an inclined surface which

15 gradually expands downward in a cap-opening direction.

The container of the present invention may have a structure
wherein said depressing portion is such that a side which
contacts the engaging projections when the'cap is opened is made
into an inclined surface which gradually expands downward in a

20 cap-opening direction, and the opposite side from said inclined
surface is made into a storage guide surface having a projection
height which gradually decreases in a cap-opening direction.

The container of the present invention may have a structure
wherein the inclination angle of said inclined surface of said

25 depressing portion is 5 ~ 50 degrees.

Thelcontainer of the present invention may have a structure
wherein engaging claw portions for engaging said engaging
projections and inhibiting the rotation of said tamper-evidence

ring portion in the cap-opening direction are formed on the rear



ring portion in the cap-opening direction are formed on the rear

side of said depressing portion in a cap-opening direction. BRI EF
DESCRI PTI ON OF THE DRAW NGS 5 1Fig. 1 is a partially cut-away front
vi ew showi ng an exanpl e of a sealing device according to the present

i nvention. : Fig. 2.is a front section vi .Show. sane

seal i ngSide ofic§pid ?ﬁpge§%3d?%op%§tajt%} it a b Op%:ﬁdij%\qlsr}%gttgggfi on vi ew
of the Ill-111 portionin Fig. 2 10 showi ng the sanme sealing device.

Fig. 4 is a front view of significant portions showi ng the cont ai ner
of the.EQEEFSBEEbEQPQEﬁNC@F THE DRAWINGE J- S IS @ section view of
significant portions show ng the sanme sealing device in a seal ed
state. 15 Fig. 6 is a section view of significant portions show ng

the sanme sealing device with the cap rotated in a cap-opening
diregtion. rig. 1 isFhOpaftialdyseatiawayitvord wignidhavamtg @orti ons of

t he same sealing device directly after the bridges have been 20
sever edexample of aFbgalBngsdevicemncomodimn ta dlrss awisegtanovestiexanpl e
of a cap which can be applied to the sealing device according to the

present invemtigon2 is a front segtioniview sheukeedhe(awsh SAW
significant portions 25 of the sealing device shown in Fig. 1.
BEST MOBESiFERIBARRYEAESOUTEIHE: | NVENTI ON

Fig. 3 is a section view of the III-III portion in Fig. 2

10 showing the same sealing device.

Fig. 4 is a front view of significant portions showing the
container of the same sealing device.

Fig. 5 is a section view of significant portions showing
the same sealing device in a sealed state.

15 Fig. 6 is a section view of significant portions showing
the same sealing device with the cap rotated in a cap-opening
direction.

Fig. 7 is a section view of significant portions of the
same sealing device directly after the bridges have been

20 severed.

Fig. 8 is a front section view showing another example of a
cap which can be applied to the sealing device according to the
present invention. .

Fig._9 is an enlarged section view of significant portions

25 of the sealing device shown in Fig. 1.
BEST MODES FOR CARRYING OUT THE INVENTION

Figs. 1 and 2 show an example of the sealing device



Figs. 1 and 2 show an exanple of the sealing device

12 according to the present invention. This sealing device
conprises a synthetic resin cap (hereinafter referred to as a cap) 1
and a synthetic resin container 21 The cap 1 conprises a cap

T DOR A SIORa 0L BrodgltTLRGLLELES! TSt n 8 Mt ere

ortlon and” a extendlng

domnmarqx%&&q%%geﬁ sg&tﬂ%%ﬁshfé ihhesgof hef%%hé?ﬁé%r}éﬁé¥¥éé5683gﬁoﬁed of a

oft resin I nsi e cap maln he tube

portion c%qu 1t *&%acgps%wele%yréshﬁ s6Resshed 2nto 10 an upper main
portion 8 and a | ower tanper-evidence ring portion 9 (hereinafter

referred to agmd RQplE doR@prieesi antapymdeanSo@y @ compodediabrd al score 7
formed by cutting the tube portion 3 al ong the circunferenti al

di rest i esynmidtd d eaeiing sachl asabblypobpyheme, comgyrisiges &.tob tledzaded
portion 10 is formed on the inner wall 15 surface of the main portion 8,
and mul tdguiteapl & enshapédbeabsrtion 3 egtenging Adwrwaehdagfithd-hsr oj ections
are erectably provided on the inner wall surface of the TE ring

porti on ERriwhery kdereof, gndwa thinhdigeaws ngRMPesedref caa|sq/§éa|¥@ﬁulﬂg line
whi ch breaks the TEring portion 9 up into a band by being severed O

Si mJIht a_rlfg(ﬁfsqdy psditer ﬁ@esé@é’r f“ﬁ@;nopoiiﬁe hori zontal score 6 is f or med
on the rin qr b d
ori enéed roug}]ﬂ'f%/) AT H?dfrqlféhéalolfy t\lkne ﬁaf;hlg%‘/?ntl p(téhl’?ggll%tgsg 3 eeadrgL €
t h
25 |é attac g;rec Ion§QQ%qogp% tha f§Wé gﬁ%ﬁﬁgﬂ&ﬂ%elr top ends tE%% cap

He PCont ai ner ol d

upwar d L&“%hé?@ﬁd%?té@ %@f%&%e%XE%raéltEQr@ﬁdrgggobofEEbn) by means of a
horizontal score 7 formed by cutting the tube portion 3 along
the circumferential direction while leaving a plurality of thin
bridges 6. A threaded portion 10 is formed on the inner wall

15 surface of tﬁe main portion 8, and multiple plate-shaped tabs 11
are which form engaging projections are erectably provided on
the inner wall surface of the TE ring portion 9. While not
shown in the drawings, a vertical weakening line which breaks
the TE ring portion 9 up into a band by being severed

40 simultaneously with the severing of the horizontal score 6 is
‘formed on the TE ring portion 9.

The above-mentioned tabs 11 are oriented roughly
horizontally with their tips facing in the radial inward
direction when not attached to the container, and when the cap

25 is attached to the container mouth portion 21A, their top ends
fold upward upon contact with the external thread 22 or the
annular expanded portion 23, so that they can pass the external
thread 22 or the annular expanded portion 23 with almost no

resistance.



annul ar expanded portion 23, so that they can pass the external t hr ead
22 or the annul ar expanded portion 23 with al nost no resi st ance.

13 The di nensions of the cap13 and the container nouth portion
21A are not especially restricted, but exanples for the range of

preferabl e dipposiy ;trbnas %g”et'h%' %Lﬁoﬁﬁastﬁs ?881:3.‘&111& brﬁoutl? ;g(%ﬁ

the foll ow ng enbo projection o

from the,{ingre Wald esfpec1§1l1rl§a§@sgirlEE§dT59ﬁtan&ﬁ[?iéQ“foqr sl b joi5

4.0 mm nore preferabl e"about 2 - his projection length
is pesterdd e Bindi¥iohike 1608t geheph1l Parpabs-yiid ddie witieroessur f ace

of the container is reduced so as to make it difficult for the 10 bridges
to be sayered whathd feldawing epboddmenhil e if the projection |l ength
is nore than 4.0 mm it becones difficult to nold and difficult to
cap. 5Additionbh¢ylengﬂhrﬂﬁﬂmaoj@btﬁabso:lthe taber hikdfrem richerf ot iwdll
lengths of the tabs 11 and the spacing between the tabs 11 is not
especi al $Yyr fa dicttde 'Il?utrlﬂgkpﬁgt@hé 91s8hogbdeb@hbr2im 40 tabs Ma%e f or med
on the |nner wal | surface of a rlng portion 9 having an inner

di anet erPTISEAR IS TR ¢ -89~ 3.0 Ffgy asIﬁn kﬁn@?@e‘fwfbllr%ﬁ}br%tlal

| th f the t h dth

bet veon 1988 (SR drouf the’ §ankggt, of ghe baks JTTh i t?é‘etc‘?s s i a
lengths of hhe cqf 33 5 skbs llslg?d%u§828 ??ntéo m theene o 5 I.;)FICEE 1 the

tabs 11 on econtain 0 rls t he

OCCHBI eNGS; Hfe %I%telﬂee S whBn! BRePELHILS o 8&ﬂedf whfle if the

circunferentl a ngt hs are greater than 8 ani ca strength

of the t@mksiddeiidicneaen @ %rbotﬁafi%m'ﬂh”glt 2§ec<sihésf i ficult to
Addi tionally, the thickness of the tabs 11 can be uniform

mold and difficult to cap. Additionally, the number of tabs 11

s 11

formed, circumferential lengths of the tabs 11 and the spacing
between the tabs 11 is not especially restricted, but taking the

15 case wherein 12 tabs are formed on the inner wall surface of a
TE ring portion 9 having an inner diameter of approximately 29
mm as an example, the circumferential lengths of the tabs 11
should be about 4 ~ 8 mm and the spacing between the tabs should
be about 0.2 ~ 0.8 mm. If the circumferential lengths of the

20 tabs 11 are less than 4 mm, the engaging force of the tabs 11 on
the container mouth portion is weakened so as to risk the
occurrence of rupture defects in the bridges, and if the
circumferential lengths are greater than 8 mm, the mechanical
strength of the tabs 11 increases so as to make molding

25 difficult.

Additionally, the thickness of the tabs 11 can be uniform,

or the tip portion sides may be made thicker. Normally, the
thickness of the tabs is 0.2 ~ 1.2 mm, preferably about 0.6 ~

1.0 mm. If the tab thickness is less than 0.2 mm, the tabs can



or the tip portion sides may be made thicker. Normally, the t hi ckness
of the tabs is 0.2 - 1.2 mm preferably about 0.6 - 1.Omm If the tab
thickness is less than 0.2 mm the tabggcan

14 easily bend, so as to becone incapable of guiding the TE ring

' 9d wh h ' d h by riski t .

bccur rofB5 o Faptlor GO08FoEPsPEROTROVBTTRARES 1§ THS T the MR fitihess i s
rrefEEor | . R "

o opor  FEL ek 5, BEGRRE DRERCERINSA! {1 Sl Rneredy TGRS IRe o

the tab%cjc]arjr_%n%%d%fgFﬁﬁg?ggogfktgﬁgéiTEnp@l‘iéilS’Pidges; S{ degdanpn the base

portion (the inner wa ring portion 9), for exanple if

the base e |i%ng§:aaf;eES than 12D0%h, Ondlaidly bebemey diver D h@idd on
|l ength g is about 1.5 - 10 2.5 nm the base portion thickness h should

pref er alhe kapphiddt proper@iéds- abebmitic alsride tAP g1 Qih tRLKIESwHen
shoul d preferably be about 0.5 - 1.0 nm As is clear fromthe results
of thepahiickneals efamhkesabhi th 6| hade gresrebedovhesip tdoe tiage
portion thickness f and the tip portion thickness i of the tabs 15 11 are
| ess t hatidenéhabova- gheehasangestiohe(che einpér (wakl -side ofhdili M
strength), of the tabs 11 is weakened, so that when the cap. 1 is

att ached g PRELAERt ) neforpBXAMBLLt + Bntha AasRl RAFHQR length & He

cap-opening directign, the tabs engaged wiih the depressing portions
24 have 385 OPps gezt mﬂoﬁﬁa/apa,e gbgt?l%’ftl‘?rhe]reéi% $e a?gié?%\ﬁerfsei"n t he
cap cquld _co | opse fromthe . _.container th rti.an 21A w thout
Che" Ge” A Gr Ersnoase’ bOLLES  RickEBEr b che i Ra o e o

Addi tionalyl ¥, fOV.\’%eﬂwm and %g%g?ﬁ%@&&&%ﬂ&ﬁ%ﬁéﬁh%%& 'bq:éﬂe‘}a%(i%i on

thickness i o re greater ve-gl ven ranges,

the 25pestipngt b.6f -t heot ARS 1ds (20t L1 ediNg e d dnecessarily
i ncreased so that the resistance when the tabs 11 pass the

experimental examples which will be given below, when the base
portion thickness £ and the tip portion thickness i of the tabs

15 11 are less than the above-given ranges, the strength (anti-
bending strength) of the tabs 11 is weakened, so that when the
cap 1 is attached to the container mouth portion 21A and turned
in the cap-opening direction, the tabs engaged with the
depressing portions 24Ihave their tips bent downward, so that

-0 there may be cases wherein the cap 1 could come loose from the
container mouth portion élA without the TE ring portion 9
becoming separated from the main portion 8. Additionally, when
the base portion thickness £ and the tip portion thickness i of
the tabs 11 are greater than the above-given ranges, the

25 strength of the tabs 11 (anti-bending strength) is unnecessarily
increased so that the resistance when the tabs 11 pass the
depressing portions 24 increases during attachment of the cap 1
to the container mouth portion 21A, thereby risking a'prqblem

wherein the cap 1 cannot be sufficiently closed to the standard



depr.eSsi ng portions 24 increases during attachment of the cap 1 to the

contai ner nouth portion 21A, thereby risking a problem wherein the cap
1 cannot be sufficiently closed to theistandard
15 screw conpl eti on angl e. VWil e the nunber of bridges 6

formed in_not ggg\g?gk%hyarx?}e.restri cted, the overall sumof the

cross- s&6ton reas of “a of the bridges 6 should be about 0.3 -

9.0 me, andwﬁfiqeows%ahhgge? 39%9%(1@@%8& Egcgﬂﬁﬁe sty egt N i itha \br i dges 6

when pul | ed should about 1 n the overall sumof the

Cross- resgtr3§eeblionNahecabfa@sapi &R &f | AL Hds HAAlR 1l Rakad @M 1and
t he rupture strength (when pulled) of the bridges is greater than 18

kg, theogapnheapreafes| §0sEowi & Noaitabdier o jFged eindg, savar ede dPevhEn the
cap is opened, or the relation BBA > SRA could arise so as to make the
t anper - eumdeicehpr eppttiress{eapy e ndhgelth Sptialges 6 whiespeintliles) shonde.
When the overall sum of the cross-sectional areas of the bridges 6 is
| ess t hde @bBumm0andl8hkgr upfuer the owraligtsun wierthsuldreds-of t he
bridges is | ess than 10 kg, the 15 bridges can be severed during_capping.
The conggrfépngl Rasasnoéxtlenaridepeddl D JuRaRay dmaphd -0 mm’ogpdrthe
circunference at the ugper end portion of th rportion wth an

n

th .
annul ar rB?ﬁHﬁ&eﬁt‘p”Sng (when Byt ey Lﬁ‘l“det?l??egfrr?d%es hé& @)‘?tt&rnélhaf‘hlléad_
o, M, LR8BI PBoRE L GRER S I iR e e BERRRCR, Dogh "
4 d { I f J ! t 1 f . 1 d
ot o3 ; SREEIEhEDCBBT Lk qTeddal Oy AMON QML HI° L S MW ige 5ol

oL PAELLRTGARE Aol LRSI B LA SO SRR e 0D iBehaed o
directi gropbrthesanpytae. exprasechdWdd: N1 sum of the cross-sectional
areas of the bridges 6 is less than 0.3 mm? and the rupture
strength (when pulled) of the bridges is less than 10 kg, the
15 bridgés can be severed during capping.

The container 21 has an external thread 22 formed on the
outer circumference at the upper end portion of the mouth
portion, with an annular expanded portion 23 provided underneath
the external thread 22, and a flange portion 25 formed

<0 underneath the annular expanded portion 23.

A plurality (four in the examples shown in Figs. 1 through
4) of depressing portions 24 for engaging the tabs 11 of the cap
1 and pressing down the tabs 11 when the cap 1 attached to this

- container mouth portion 21A is turned in the cap-opening
25 direction are formed on the annular expanded portion 23 spaced
in the circumferential direction of the annular expandéd portion
23.

On each of these depressing portions 24, the side which

contacts the tabs 11 when opening the cap is made into an



23. On each of these depressing portions 24, the side which
contacts the tabs 11 when opening the cap is made into an

16 inclined surface 26 which graduslly expands downward toward the

cap opening direction, and the opposite side fromthe inclined surface

26 is made into, a stora i d f 7 of whi j j
nei it G S reAeaS PRIERoTEaRSabot RPA s Blyarg, eURIP TN
angl e of inclination.Q of .the Lngliped f fan [
por t i ons"%% EHSUE b%elrgg-tlgg’déggegg.g ?]?H{S]%u?gg ;Pd@afhlé?% 1-Tﬁsé]gezjir eat rerfr&itskgﬁ 50
degrees’sﬁdﬁf.\cree%ﬁias”%%d%f ihike halsolQge guidei Gr PAGSSEH sPWhiWientde cap

1 attache o the container 10 nouth portion 21Ais turned in the

cap- openi,ng; e &5t I ghNdraduall@saschBysasi 56 whereip-spenimbs are not
pressed ‘down. Additionally, when the angle O is |l ess than 5 degrees,

t he BBA girectespnes too | arge. Additionally, the difference (a -
b) between the length a 15 fromthe upper end of the contai ner nouth
portion 21A dHuetdrgle of |igwdinatdeorof PhethepiBSLiRgIpdrtiatR 2% ,%%nd the
| ength b from t he upper end of the container nouth portion 21A and the
upper  the efebmdssing e idbhsoR4t sbovadg bewhen 20 tdeweeras shbvish Fig. 2
should be at least 0.5 nm |If this difference (a.- b than 0.5

mm t heranody e arprdeniidPsl §0 RE9BPPEgeshe EPE1ALE ceSO%gg@%rz R t o
nnul or B GREeSod G MIER S0 PR 0Bt RN BROLS P R IR g
P periip 4 R LMo olnd BurBhyldnt iy oot
activat ed, during, can QOeRIdIL$0 3R tAnsNGLeasset BeeBBla aofhni f
Additionally, when the angle 0 is less than 5 degrees, the BBA
becomes too large.
Additionally, the difference (a - b) between the length a
15  from the upper end of the container mouth portion 21A and the
lower.ends of the depressing portions 24, and the length b from
the upper end of the container mouth portion 21A and the upper
end of the tabs 11 of the cap 1 when attached as shown in Fig. 2
should be at least 0.5 mm. If this difference (a - b) is less
20 than 0.5 mm, there may be cases wherein the bridges 6 are not
severed due to stretching of the bridges 6. |
lAdditionally, the length ¢ from the annular expanded
portion 23 to the bottom ends of the depressing portions 24 as
shown in Fig. 4 should be 0.5 ~ 4.0 mm. If this length c is
25 less than 0.5 mm, the tab depressing effect is not sufficiently
activated during cap-opening so as to increase the BBA, and if
the length c is greater than 4.0 mm, the excess thickness is
increased so as to present a disadvantage in terms of cost.

Additionally, the circumferential length d of the inclined



the length c is greater than 4.0 mm the excess thickness is
i ncreased so as to present a disadvantage in terns of cost.
Additionally, the circunferential |engtity d of the inclined

17 surface 26 should be 1.5 - 8. 0 mm |f this length d is |ess
than 1.5 the ssif ef f |s nqt ff| y i vat ed
during cgﬁ %%%I % dﬂﬁ%b%he eng d"is gﬁez 1 EBEb g l§ bggé t he

excess th},gknesg ﬁuﬁAdrgEEtl onad?e?}é%eltn%u %rf%%?,@t is glﬁ ghﬁﬁgﬁi‘éﬁé‘ﬂ;‘? in terms

of cost. erentli ength e of " th

storage actlvﬂeégedéﬂfﬁﬁc@aﬁjopﬁ?ﬁq{gd ReL 1T thé elbknl & EB' éré&ﬂgi:h eis

| ess than O mm the BBA increases, and if greater than 7. t he

excess tBheKNESE fuf, | FIES RSk S itk R e.%_eahc@eak@ddssaégaebagﬁewn& erms
of cost. Furthernore, the outer dianeters of the external thread

22, 5 atblesadvahesgexpandedhparf icst23 and the depressing portions 24
can be nmade equal. Additionally, the width of the annular expanded
portion 23 shadidtbengdlby mtive greateieremirialprlengrtabley of18he. 6torggé nm
Next, the operations of the sealing device according to the present
exarrpl e gpifepsueipfai ?l'édShoum be 0.5Aft @r-Op@¥ng fif| cedswieRghh desis ed
content fluid, the ainer 21 is conveyed to a cap atfachpent
appar at usS®fi thag 02%) 1T“Po rh‘hem%ﬁ' dﬂ%&?seénd léaﬁrfaf:g rsERael- Qe

fitted to, seal glontothe th _portion 21Avvh|Ie supporting
the bott SR exce%ﬁr'f%’c‘é BT He® AT RE s|5’r BFeFQpPyFR™h fuspended st ate.

mgg(}lgegigg ahéa&%tﬁ‘fh@éj%rﬁé)t ]J_wemcsq:nt ai ner nmout h portion 21A, the

e ca e annul ar expanded 25 portion 23 with the

Linggglged U?ﬁ@ﬁﬂerﬁQréhaEhQ oL Bl atfeters JOTEES AteraRR! LRPeLY 5€

the annular expanded portion 23 and the depressing portions 24
can be made equal. Additionally, the width of the annular
expanded portion 23 should be 0.5 mm or greater, more preferably
15 1.0 ~ 5.0 mm.
Néxt, the operations of the sealing device according to the
present example will be explained.
After being filled with a desired content fluid, the
container 21 is conveyed to a cap attachment apparatus omitted
20 from the drawings, and the cap 1 is screwed and fitted to seal
the cap 1 onto the mouth portion 21A while supporting the bottom
surface of the flange 25, preferably in a suspended state.
When the cap 1 is attached to the container mouth portion
21A, the tabs 11 of the cap 1 pass 5y the annular expanded
25 portion 23 with the tips folded upward, so that no excessive
forces are applied to the bridges 6.
Additionally, in the final stage of attaching the cap 1,
the tabs 11 which overlap the depressing portions 24 in the

attached state pass the annular expanded portion 23, and achieve



Additionally, in the final stage of attaching the cap 1, the tabs 11

whi ch overlap the depressing portions 24 in the attached state pass
t he annul ar expanded portion 23, and achigeve contact with the
storage gui de surfaces 27 of the depressing portions 24 with tips

slightly 2 OJ?:R%WQ{%. %t&?ggél Mld%m@ﬁgfaces ?#dﬁfséhérﬁg féﬁ%tﬂ S

contact t Cl I’CU erentral SUI’ e contal ner

portion ynderneal b4 nﬁ@ﬁ@i‘p@r sqz{eﬁ@@@dogénearEbﬁgra%héfré&faﬁ flafﬁ,f‘asrd

opposite to the inclined surfaces he depressing portions 24 are

vertical siud areshdthaHaalSps conticiD¥hBYoiBet NeiEalnESOS thiga Mi d186d an
while slightly opened hit t he opposite surfaces of the inclined

surfaces @6 sl ddrecdiatssl mouth pereicaughtiegneasht thé ndminilamossgreaniedf t he
TE ring portion 9, 10 thereby causing a problemin that the bridges 6 are
sever &d; portidrovier Ifi theheumfesest oppanpte, toabhst bramedi sir faadsaces
27 havi ng projection heights which gradually decrease in the cap-
openi ng dﬁ@e@glﬁhﬁeﬁQPﬁQﬁﬂﬁaﬂ ®orthensppdsare vprescat swefaces, the tadep
surfaces 26 of the depressing portions 24, as a result_,k 15 of which_these
tabs 11 at® RIrRE 34 thhe ka0 °&§S&B@afdélr8f"6h@nt‘ﬁ]élle slightinepeted fet
st or age %#bde surf ces 27. when th

[

cap- cl osi ngF dTFRT+oh flaé:e(,sor?tfaghe énf:iénggo?‘éﬁgaces fgu?rb% @Eﬁ‘ RRE b7,
that t b t d

The ot at SSRGS o U PN Cgvenent, of cRCrER iy SoRtiENET 11

cont %'oneft}tﬁ%!éﬁy pﬂ&é:ﬁ{b 2l A 1R lﬁe tBaPr e8! Sfﬂiﬁ@g @aé)rélé)é&é%dor que

val ue is state whHerein cap Is attac of the tabs 11

of the pluéwdvdy, ofn ks present! eR@mphe, CEles@étéiQefé@:[Eé heuf paesich -
overlap the depressing portions 24 are in a slightly open state in the

radi al | y hawatgl p25jettrieet iheight st vt chhgrbdpaltpniactedde uttlie cap-
circunferenti al surface of the container nouth portion underneath the
annul ar opening direction are formed on the opposite sides of the
inclined surfaces 26 of the depressing portions 24, as a result
15 of which these tabs 11 are folded with the tips upward along the
inclines of the storage guide surfaces 27 when the tabs 11 are
moved in the cap-closing direction while contécting the storage
guide surfaces 27, so that the bridges 6 are not severed.
The cap 1 is attached in the state shown in Figs. 2 and 3
20 Dby twisting the cap 1 onto the container mouth portion 21A with
a predetermined cap-closing torque value. In this state wherein
the cap is attached, all of the tabs 11 of the plurality of tabs
11 on the cap 1 aside from the four which overlap the depressing
portions 24 are in a slightly open state in the radially inward
25 direction so that the tips contact the outer circumferential
surface of the container mouth portion underneath the annular
expanded portion 23, and the four tabs 11 overlapping the

depressing portions 24 have their tips folded upward.

Additionally, the upper end portion of the container 21 is



expanded portion 23, and the four tabs 11 overl apping the depressing

portions 24 have their tips fol ded upward. Additionally, the
upper end portion of the container 21 1%

19 Freﬁseq into contact with the liner 5 of the cap 1 so as to

cause a_sli i nden t e S ' t Jar , The
operatigﬁgég8§ 6Be§i%gﬁkﬁgtcgggéfp%%éﬁgg%??%éngégﬁgg%knq' %ﬁégstﬁg cap is
at tached yiok! aDg1 63Rk 2t ABEnYhEDOR o1 BhERASy Ifatind il doridarioiegh2l.  Wen
the cap i attached"to the container mout h portion 21A as shown in Fig.
S is turned impct BBeCBRions fo2PEPEAINE tiestda, of e gida intqatdesniale
noverment of the cap 1 causes the tip portions of the tabs 11 on the
cap- opegine@ the cepr €6t b@Baghd@ WDl T Opé astptdienedhotitied efigrfeaces t26 of t he
10 depressing portions 24 of the container nouth portion 21A so t hat
the $i prest.i 6nshebughe7t abvhén the pashedtghed dmy thfe containgd] | nes of
the inclined surfaces 26 as shown in Fig. 6. Then, the TE ring portion

9 i s pusiedthdommtibhnl @18hasnahawpoiRi B8 3 sis turneqd dimed-he, qare

cap-opening direction and lifted upward, so that 15 t in _portion 8
and t he oPENiNggpEREERANY &r ELEEHEJFQtRtiPnal mQugygnl é%e tg’ge falppegul t, a

tensile force is instantly.applied pl | ' i 6 which

Eo_ngect Weﬁaiti?ep&lpi Bﬁ’%lﬁﬁgh‘)% tltlgt %%ber{??%‘g %%e?t(%é%_ogjeanéig?ﬁgze '
ridges are.torn.apart, a i t4 th i

portion dg’rflpg:lé)élpés’rlat e&g ggggﬁg\t}mt#% l{'—?gﬁﬁ]]gg&ﬁ%g yjét)hrbeﬁstg{{rfhfs\i ti rererrf“hgt

t he. TE r4 . i i t _ : :
%gf Calderﬂﬂ“essv}élgﬁgbytqaﬂg bs SePahat 8gnfd ot NEol®h i 1don 1, tdhe

ver ni ng ne formed on the TE ring portion 9 is severed so

as i dnek ciBepbEtibRg BEr thentdbs Mo ardaneshédutowrl eflldng the
indicating that the cap 1 has been opened. 25 Thereafter, the main

porti on i§caamdie Jremmeed nich ametingur face§ 0BG aHeshomut tn (i i oh. 2 Wheyy,
rotating the nmain portion 8
the TE ring portion 9 is pushed down while the main portion 8 is
rotated in the cap-opening direction and lifted upward, so that
15 the main portion 8 and the TE ring portion 9 are immediately
separated. As a result, a tensile force is instantly applied to
the plurality of bridges 6 which connect the main portion 8 with
the TE ring portion 9 and these bridges 6 are torn apart, so
that the TE ring portion 9 and the main portion 8 are separated
:0  as shown in Fig. 7. At roughly the same time that the TE ring
portion 9 is separated from the main portion 8, the vertical
weakening line formed on the TE ring portion 9 is severed so as
to break the TE ring portion 9 into a band, thus clearly
indicating that the cap 1 has been opened.
25 Thereafter, the main pbrtion 8 can be removed from the
container mouth portion 21A by rotating the main portion 8
further in the cap-opening direction.

With the sealing device of the present example, since the

container 21 is provided with depressing portions 24 which



further in the cap-opening direction. Wth the sealing device of

the'pre;ent exanpl e, since the container 21 is provided with
depressing portions 24 which 20 20
engage and depress the tabs 11 of the cap 1 when the cap 1 attached to

the mouth portion 21A is turned in the cap-openin | rectiqn, so that
when t henggsel and sepsesto thRetebft 41 n‘é1g the C?'R)u}gﬁ”l'b%? ﬁq'b% PPAi s turned

01 SRR 1A, SO SLLP p0Eof, 7 LA08, A BELSCRY AP LAIEHLYG,

depr essi SSihg por

bor (1 on BAROI < S0 CHAt Mg GhSaPAT Fongt TR b ER Y T h e and th

portion upwar ong the exte read 22 and the

TE ring s re qui p t | of [
bri dges I%O%%rh |%egl(gt}h%1%a?ﬁ ggﬁ%gn% %ﬁ?héﬁ%ﬁ%?%%%%%hb ad nar e

stretched,;,$0  hadidese thy kdgpactivar 8epey¥es ety byoreidiss af4 contatm ni mal
rotation I n the cap-opening direction to separate the TE ring portion

9 from tfhe NPt ibher ey anbiearbypushedi dolint adticly thet thee Tap has
been opened. Therefore, according 15 to this sealing device, the bridge
br eaki ngr aig | Lo BRA) Mhisclpuishied dowhhethet mainnpdrahemh e8 ofhidte jposition at
mhlch.the_brldges 6 are severed by rotating the cap 1 attached to the
cont ai netifoed hipward pdromoorhel Axternae thpeapen? Pdi R tTHFE¥h be nmde
90 degrees or less, preferably 45 degrees or |ess; futt ernore, the
pr obl emp@otigrerdiare KBlickIYoseRprgtedr a0€ RS REvEaLEY vk %Y he rupture
resi stance, of the bridges can be . prevented Ln co ris to :
convént [ BFIISPF oURAPILAA e RELPOPREE L GHeP ePRCE ENDr TAGEL G RETESOR O
severed by inhibiting the rota%:on of _t E ri p |
al | owi nga%/?\es%]é%tcf}be‘%e Sheéwet l;rllegesg)lrfl gg?% %gpgg%e%é‘tr'\%]?ggéa Y ol?%aurclag. b
a minimal rotation in the cap-opening direction to separate the
TE ring portion 9 from the main portion 8, thereby clearly
indicating that the cap has been opened. Therefore, according
15 to this sealing device, the bridge breaking angle (BBA) which is
the rotational angle of the position at which the bridges 6 are
severed by rotating the cap 1 attached to the container mouth
portion 21A in the cap-opening direction can be made 90 degrees
or less, preferably 45 degrees or less; furthermore, the problem
240 wherein the cap-opening torque is increased due to the rupture
resistance of the bridges can be prevented in comparison to
conventional products having the format wherein the bridges are
severed by inhibiting the rotation of the TE ring portion 9,
thus allowing the cap to be opened by a suitable cap-opening
25 torque.
Additionally, due to the depressing portions 24 formed on
the annular expanded portion 23, the tips of the tabs 11 which

are adjacent to and approach the depressing portions 24 approach

and contact the bottom surface of the annular expanded portion



Additionally, due to the depressing portions 24 fornmed on t he annul ar

expanded portion 23, the tips of the tabs 11 which are adjacent to
and approach the depressing portions 24 approach and contact the
bottom surface of the annul ar expanded portion

21 23 as shown in Fig. 5 when the cap

1in a cIoged sEate ié turged
in the d3paspehewy R rikd i oh Whep ttha ke 1t 46s 21 F105R e 13, BUERTRd
frommoving in the direction erein the tips,would b | ded upward,
while t BB ghﬁs%?‘?!h%mt%%s Le U Prhe SSHOBEN 357he5%agﬁi 334°eB {’ﬁe i ncl i ned
surfaces_26 o he _depressi ng. ' : 24 et arLe ;whe p 1l
in a cI8§8&e§£%%e§$%mtTﬁ$%§§$ﬁﬁxyﬁé(ﬁxifﬁgingggﬁg%ghd%?%cf%g%,Q?%gét?%s of

the tab o] t ‘ [ tri @RS 134 dpbhaehbothps are
%o%&e@ 2%‘9§%%t %1let%1‘ﬁj§pcfﬁﬁ9 J19 Y tla@2s 144 candpk othP§

f ol ded upwar ey W not pass by the depressing portions 24

wi t hout ;. 10cgePgagREEM 1 {hbs Al vidy) ddhe fereet dipecsalinglbokeibas
accuratgly guided to the depressing portions 24 to be pushed down.

Fig. 8 bg.a dhageaprshowhay anotdes examel elofsed captehiishturnedcan be
applied to the sealing device according to the present i nvention. 15
Sinilarthe thp-6ppningfdihecipi@vi duse examlod, ths sadbsp 131 contacgopei ses a
cap nain body 4 conposed of a synthetic resin such as polyprOﬁerne,
conpr i sidegrassdpgpbateipos t 24rad dirpix thilrs are feddedonpyagdt ERILRGE
downward fromthe periphery thereof, and a thin liner 5 conposed of a
soft resheypwadddnphspassthe the depresINGRAFtAonsTRE ¥H58%6rtion 3 of
the cap main body 4 is separated I nto_an ypper In portion_a %
| owed TEHSFﬁgmﬁﬁgti bhus @ilowing n’é%sercﬁc%?b??& i‘%@%ﬁ &1@580%3 ?CFBFF%EE lgy
cutting the tube rtion .3 along th irc [ &Rld gl ection while
| eavi ng_g’dléﬁﬁ-‘r 5Pi F@e deprgssIng Pt g%ss_ ' %%&%&%gﬁt 1on 10 is forned
on the innerp;2% gkl aSHiAgEEmObnbiEngPhio Bty | Sfbrible 0¥ %P hiriike tabs
can be applied to the sealing device according to the present
invention.
15 . Similar to the cap 1 of the previous example, this cap 31
comprises a cap main body 4 composed of a synthetic resin such
as polypropylene, comprising a top plate portion 2 and a tube
portion 3 extending downward from the periphery thereof, and a
thin liner 5 composed of a soft resin placed inside the cap main
.0 body 4. The tube portion 3 of the cap main body 4 is separated
into an upper main portion and a lower TE ring portion 9 by
means of a horizontal score 7 formed by cutting ;he tube portion
3 along the circumferential direction while leaving a plurality
of thin bridges 6. A threaded portion 10 is formed on the inner
25 wall surface of the main portion 8. 1Instead of the tabs 11 of
the previoué example, the inner wall surface of the TE ring
portion 9 of this cap 31 has a strip-shaped element 32 (engaging

projection) composed formed by connecting a plurality of wedge-

shaped or U-shaped projections extending diagonally upward from



the previous exanple, the inner wall surface of the TE ring portion 9

of this cap 31 has a strip-shaped el enent 32 (engagi ng proj ecti on)
conmposed formed by connecting a plural by of wedge- shaped or
U-shaped projections extending diagonally upward from

22 the bottom end portion of the TE ring porfion_ 9. \Wen thjs
strip-sﬁﬁﬁ%dxéﬁéﬁbﬁpd3?°F§1§FtQéhéﬂetSEtﬁéngoﬂgﬁFh%F froutWiren thig i on

21A, the_ pr.ojection partions._qf .the _strjp=shap el ement expand so
t hat tmfé%%éﬁﬁ %ﬁ:%%%ge trﬁg-éﬁaﬁégag#gﬂeﬁ? ggeigont%f%%@rwgéé%larged, so
as to al : me b ' o] n Lol [ nd
0, Mt ARl BRSO OYBEL LD of CAUNULAL, PERLSE! | Pt
cap 32 i) diAeGo et the 69AREEES 8P tHe! BEr{3diRbp Oyt ¥ gt rction of
t he strip-shaped el enment 32 1's undone so that the tips of the

proj ect iy ipGs tdraRsrgedf, 1sle ast kbPaghanedt ehenkaht 38y a;ﬁ&é@ﬁ@@ SRk oo act
the bottom end of the annular projection 23 or the outer

ci rcunf efrefiiliadd projectichace ahdt hReCceRtarngl thuédd ppz tédncltkrect!ly

under neat h. Then, when the cap 31 attached to the container nouth
porti on contaiziek inuttir pecttilona 28ap- opkennghdi capt32nis tdetddlpsd ofthde
strip- 15 shaped elenent 32 engage with the depressing portions 24 of the
cont ai neompIresai arhd s tthiep relfdpad oukeardt d3pectipnshbdtewit r iy shapeqd hat
the plurality of bridges 6 are instantly severed to . Separate the TE
ring pordi®iE: 34 i dndoge: K8 thptithechbinfngf the RPEPIgRLIPR\RYsions

le. . Therefore, ith th ing device of th Vi
Al 6.°% e 4T o CLATERES 10 aBBTORED| 10 TONTREE (o6 RAHOR ner 21

offers xeertd Il SLLALLS v aYe 85t 932LL Ol MEuccr o FBADR. dofrces o

| ess, préeterably 45 degrée résen Ion is not

limted Lo 46 %@‘ﬁ%err%%?’xg:%ﬁ%@r BuEkAPBLESon G ¥AL 1 PUSh EOANGES, O

nodi ficatlions are possib
Then, when the cap 31 attached to the container mouth portion

21A is turned in a cap-opening direction, the tips of the strip-

15 shaped element 32 engage with.the depressing portions 24 of the
container 21 and the strip-shaped elemént 32 is pushed down, so
that the plurality of bridges 6 are instantly severed to
separate the TE ring portion 9, similar to the cap 1 according
to the previous example.

20 Therefore, as with the sealing device of the previous
example, a sealing device with this cap 31 applied to the
container 21 offers exceptional effects, such as to allow the
BBA 90 degrees or less, preferably 45 degrees or less.

The present invention is not limited to the above-mentioned

25 examples,_and various changes or modifications are possible.

For example, when providing a plurality of depressing
portions 24, the positional spacing in the circumferential
direction may be uniform, or a number of depressing portions 24

may be shifted by a few degrees in the circumferential



For exanple, when providing a plurality of depressing portions 24, the

positional spacing in the circunferenti al direction may be uniform or
a nunber of depressing portions 24 o3may be shifted by a few degrees in
the circunferenti al

dlrectlon Addi tionally, besides attaching the cap 1 having a TE
ring dizeatidh 9 as mnth the previous exanple, the container of the

I h [ . Of
herein milt .r%%lf@ A B o T ey GRS S ERP & R A1 g IPr
109 POULAN G, o o wicn MILLIONALY cbligrannubar cexpanded ppriign 23 my

ep ace Ken annular I On Wher ei

' S' and- E)alp%sye%gcf '}Fl%jntﬁ%{ 'ﬁ%ﬂx; Sbt%r %ﬁgﬁ&%ﬁg%@ hnsﬁzfl@heéﬁ’c fééfz'i'”{-]é‘ﬁ e&'f'é}lze

directi ng at not ched tron in

ci rcynt efygid 'v?f{excﬂfrﬁ(i&dl@lﬁlf m%g%”%lflearfo%@angﬁdthe inREF 1%&M surface
[Enbodlnents] 1 and containers 21 having the sane structures

as éiuuuéleliihg:bdmﬁjbnn@de and the perfornmance of sealing
devi ces conposed of these caps 1 and containers 21 was studied. Cap:

20 Capsaddinerenaiede, mharsdimg drhexpapded poltadoas28omsyrbet ed as
shown in Fig. 1 with pol ypropylene as the material, and formng liners
5 conposerblced ol yprplemennpien éyvioe enphuded porthenceperedm bodies 4
by means of an in-shell nolding nethod. The specifics of the resulting
caps 1 akelapdityne@wanded portions are arranged in the

10 circumferential direction by providing at least one notched
portion in the circumferential direction of the annular expanded

portion.

[Embodiments]
15 Caps 1 and containers 21 having the same structures as
shown in Fig. 1 were made, and the performance of sealing

devices composed of these caps 1 and containers 21 was studied.

Cap:

20 Caps 1 were made by making the cap maiﬁ bodies constructed
as shown in Fig. 1 with polypropylene as the material, and
forming liners 5 composed of a polypropylene-type resin inside
the cap main bodies 4 by means of an in-shell molding method.

The specifics of the resulting caps 1 are as follows:

25 Outer Diameter of Cap 30 mm
Height of Cap 24 .7 mm
Height of TE Ring Portion 9.6 mm
Circumferential Length of Tabs 6.0 mm

(12 formed on the inner surface of the TE ring



25 . Quter Dianeter of Cap 30 nmm Hei ght

of Cap 24.7 mm Hei ght of TE Ring
Porti on 9.6 MM sCrcunferential Length of Tabs
6.0 nmm (12 formed ontﬁeinner surface of the TE ring
24 portion) Tab Projection Length ,

2.5 mm RO ¥tk ness 0.60 mm

Sum of Cross-sectional Areas of Bridges 5. 7 mm® 5 . Cont ai ner:
Cont ai ners wi T3P FTHRGIIP SPEH |iters having a nmouth® ™ portion 21A as

shown in Fig. re made with polyethyl ene terephphal ate (PET) as the
material . TheT%tE)\g@?chf}g%esosf the O containers 21 are QS% -orfuf‘ows:.
Quter Di anEte§uﬁ”of¢§ﬁ{§§%§éﬂéyanal ﬁrggs of Fr%ﬂ§g§n'§ynyQH&£r di aneter)

24.94 mm anmeter o terna ead and

Annukar Expanded Portion 27.56 mMm 15 Angl e 0 of
Depressing Portions 25 degrees Length of ain Fig. 2
15.4 mMmcontainer: Length of b in Fig. 2 13.6 mm
Length of ¢ in Fig. 4 1.8 mm Length of d in
Fig. 4 Containers witth @ Wapakcangt bfofi.e Lbt&rg. hdving a mouth

3.9 mm I nclination Angle of Storage Quide '

Surf acegportion 21A as shown in Fig. 30wdegrmade with polyethylene
terephthalate (PET) as the material. The specifics of the
"0 containers 21 are as follows:
Outer Diameter of Mouth Portion
(minimum outer diameter) 24.94 mm

Outer Diameter of External Thread and

Annular Expanded Portion 27.56 mm
15 Angle 0 of Depressing Portions 25 degrees
Length of a in Fig. 2 15.4 mm
Length of b in Fig. 2 13.6 mm
Length of ¢ in Fig. 4 1.8 mm
Length of 4 in Fig. 4 6.6 mm
20 Length of e in Fig. 4 3.9 mm

Inclination Angle of Storage Guide

Surfaces 30 degrees

(Experiment 1)

25 The rupture strength of the bridges in the tensile
direction of the caps were determined. The TE ring portion of
each cap was affixed to the stand side of a push-pull gauge
(stand: TIMADA SEISAKUJO Model 5020; push-pull gauge: NTTONIC

Type PDE-50R), the main portion was affixed to the terminal



(Experiment 1) 25 The rupture strength of the bridges in the tensile

direction of the caps were determ ned. The TE ring portion of each cap
was affixed to the stand side of a push-pull gauge (stand: | MADA
SElI SAKUJO Mbdel 5020; push-pul |l gauge: ﬁTTCNIC Type PDE-50R), the main

portion was affixed to the term nal ) .
25 POFEIm OF Ghfe JRNdRe, HREh 2a teBsdilPe TPEFBe VRS2 BRI PR PEEDS S

the 11 methRNbT dgue: bR naBerid, PRECAOR and bl Eent bk pr odaced
caps had rupt.ure strenath qf the.bridges 51in the tengile,direction of
14 kg (a@glf%%%tl?/ae%eﬁh%n%%&he bri ges( rS}e(Fi ‘ﬁ%ﬁtmﬁgsugea Ag {Jsi ng the

above- epLLONES GRS, tc%egf&% 6HrubREire serBhb@fCol UPRUIEL DACLL Tence

rate when the taps wWere attac cap- openi ng torque v r

openisng {her kdNSend e & EBAn of 104kg! NEveRAgeapd1le) hhe pg@ﬁge rupture

def ect occurrence rate for opening the caps were eval uat ed.

The above-nentioned containers were filled with a standard amount of
hot water of 85 C, and the caps were attached to the 15 nouth portions by
usi ng a ceRpenpmemciane (ALCOA Magnat or que) . The cappi ng conditions
were set to 15 kg.cmof static torque and 15 kg of top-Ioad.

After the conVaimersheerkowvapput;iaiesl caps wode contaandry, (1) thecked for
the presence of bridge ruptures, as a result of 20 which (1) the bridge
rupt ur e bEESPe cRERLYER OCGMY HaNAR] redhawhgnoghe capg wexgojttached, (2) Next,
the capped containers were opened to evaluate (2) the cap-qgening

t or qle v'éh%ec‘?%ToQﬁfé’rﬂgnd:qwecé’ﬁsl,ue( Sf)ort RECBBAY %h? caps, (3) the BBA,

(4) the SRA, and (5) the bridge rupture defect occurrence rate
for opening the caps were evaluated.
The above-mentioned containers were filled with a standard
amount of hot water of 85 °C, and the caps were attached to the
15 mouth portions by using a capping machine (ALCOA Magnatorque).
The capping conditions were set to 15 kg-cm of static torque and
15 kg of top-load.
After the containers were capped, the caps were outwardly
checked for the presence of bridge ruptures, as a result of
20 which (1) the bridge rupture occurrence rate was found to be 0 %
(n = 100). |
Next, the capped containers were opened to evaluate (2) the
cap-opening torque value for opening the caps, (3) the BBA, (4)
the SRA, and (5) the bridge rupture defect occurrence rate.
25 As a résult, {(2) the torque values for opening the caps
were 13 kg-cm (one-dimensional) and 5-7 kg-cm (two-dimensional)
(n = 100). The (3) BBA was approximately 40 degrees (average
value, n = 100). The (4) SRA was approximately 120 degrees

(average value, n = 100). The (5) bridge rupture defect



the SRA, and (5) the bridge rupture defect -occurrence rate. 25 As a

result, (2) the torque values for opening the caps were 13 kg-cm
(one-di nensi onal ) and 5-7 kg-cm (two- djgrensi onal) (n = 100). The (3)
BBA was approxi mately 40 degrees (average value, n = 100). The (4) SRA
was approxi mately 120 degrees (average value, n = 100). The (5) bridge
ruptureOHEFEE?nCZ rate was 3 % (n —6353). 26 oCCUrrence

rate was 0 %%%Vggzc}gg}'ggg%r%P%ga?é§%i€%§%(¥gs ey the %QQKane%Ev&@%U:tS’

t he sealing hé 'present 1 nvention was renarkabl e,

such that b08ing roPLRE! SP20Lat NELAARAGE AR RAUNNK AR URUANE chatDERdge

rupture resi ance was prevente e cap attached to the container

mouth p Ebb?@mﬁ@ﬁ L HEPELSLA %%ﬁLéﬁghfﬂﬁﬂﬂdﬂhdg’aﬂgiﬂ%nbrﬁﬂgetﬁﬁpture BBA

when opening the cap was sna (Experinment 3) 10 Caps were

mades whekgl Bt hheeSWapesrebehbed tiisn Ithetdh@ttachetapd theesonkhedeabove
were such that the thickness of the tip portion was greater than the

base pombueh pbeaiohheadEcuingd in tlporddmiorBniagy stiowctiionki gnddthet t ached
to the nmouth portions 21A of the above-described containers 21, and

t he rel aBRombkinpepetibngbehereap twes capalopeni ng di spl ay perfornmance and
cappi ng suitability were eval uat ed. The tabs 11 were nade so
that the total projection |ength (f + g was 2.5 nm the base portion
l ength (f) was 0.5 nm and the tip portion length (g) was 2.0 mm and
caps of ( régenrt73)and conparative products having base portion
thicknesses (h) a Table 1

L ghneseS (oo paat BoRSRAH P THRARSE 372 40 el N A TP
standar Cci:a%rsmtheggrrzﬂggdmgf)g\rfeq&legé &c@%é@%l’?@p&li\’@{neess of the tip-
portion was greater than the base portion (near the TE ring
portion 9) as shown in Fig. 9, attached to the mouth portions
21A of the above-described containers 21, and the relationships
15 beﬁween the cap-opening display performance and capping
suitability were evaluated.

The tabs 11 were made so that the total projection length
(f + g) was 2.5 mm, the base portion length (f) was 0.5 mm and
the tip portion length (g) was 2.0 mm, and caps of samples 1-7

20 and comparative products having base portion thicknesses (h) and
tip portion thicknesses (i) as listed in Table 1 were made.

The above-mentioned containers 21 were filled with a
standard amount of hot water of 85 °C, and the caps were
attached to the mouth portions 21A by using a capping machine

25 (ALCOA Magnatorque). The capping conditions were set to 15
kg-cm of static torque and 15 kg of top-load. The following
categories a ~ d were studied for each sample, and the results
are recorded in Table 1.

a. Strength of Bridges of Cap



attached to the nouth portions 21A by using a capping machine 25 (ALCOA

Magnat orque). The capping conditions were set to 15 kg-cm of static
torque and 15 kg of top-load. The fol |l »w ng categories a - d were
studi ed for each sanple, and the results are recorded in Table 1.

a. St rengt f _Bridges,of p 27
The rupture ?g%quep&gggeggo S? & ??%g%g he %ﬁﬁg Fie %?F °penl%ga§gehas

neasure%?ggnhgg hgaggrgg)(u its PTi§%éd£|pgth of Tabs of Cap (Anti-bending

St rengt each cap in Table 1, a sanple was prepared

5 wher epn th%tQ%hb%ﬁ”b@'T§59r8f7céﬁr(§§@§I@éﬁ&Ehér§tﬂg%ddHKJ portion 9
were not forned, each sanple cap was attached to a contai ner nmouth

portion 21A gdg¢ epenedapaldstBe LAroaelyal jeaadample wdre prepitled he tabs 11
inverted so that the cap 1 cane | oose fromthe contai ner nouth portion

21A svaswheaetinedhéuhot$zontakgsesde 7 for cseparataingatihen Taf r@ap- openi ng
Display Ability The occurrence of cap-opening display defective
product portionwBewera hht fabmedl éactersacple tdautwashe tieicligds t6 bBr eaki ng
when the cap was opened so that the cap 1 canme free fromthe 15
cont ai nePNFBEUNRYpBPREBNPoT Lot HLA h@mT E>9¢n@ji'pcﬁfrtd dihe torigque valuecafnect ed
to the main portion 8 was eval uated (n 10). The evaluatlons are
|nd|catEHebQOQﬁntOthFoFagﬁnb%el%%ﬁﬁt%@t?Rnﬁh%ﬁthe cap dp &g 1APSHI ay

ucts "x" for s erein cap openlng

def ect
ool oy agﬁegﬂs bontArBar T ottt Y Svap meseiBied I el S OPoT

SUL¢@b| % The tightness of the caps when the sanple caps were
respectlge y'attached to the container nmouth portions 21A were

eval uat gd as 301348538 o¥ALYE-BhedOns THhALS14P AP per sample
The occurrence of cap-opening display defective products
wherein the tabs 11 inverted without the bridges 6 breaking when
the cap was opened so that the cap 1 came free from the
15 container mouth portion 21A with the TE ring portion 9 still
connected to the main portion 8 was evaluated (n = 10). The
evaluations are indicated by an "O" for sample caps Qithout cap-
opening display defective products, and by an "X" for sample
caps wherein cap-opening display defects occurred at least once.
20 4. Evaluation of Capping Suitability
The tightness of the céps when the sample caps were
respectively attached to the container mouth portions 21A were
evaluated as an average value of 10 trials (n = 10) per sample
by measuring the relative rotational angles between the
25 Dbeginnings of the threads on the containers (upper. side of the
mouth portions) and the beginnings of the threads on the caps
(bottom side of the caps). The evaluations are indicated by an

*O0" for sample caps wherein the relative rotational angle

(average value) was 580° *+ 30°, and by an "x" for sample caps



by measuring the relative rotational angles between the 25 Dbeginnings of

the threads on the containers (upper.side of the nout h portions) and
t he begi nnings of the threads on the caps (bottom side of the caps).
The eval uations are indicated by an "0 for sanple caps wherein the
relative rotational aqgle ngera e val ue was 580 30, and by an "X
for sanﬁhéchab§y outside the above-mentioned angles. 28 whi ch
| ay outside the above-nentioned angl es.
TABLE 1 SAVPLE TAB THI CKNESS STRENGTH STRENGTH CAP- CAPPI NG
OF OF TABS OPEN NG SUl T- TABLE 1 BRI DGES
DI SPLAY ABILITY ABI LI TY
Base Tip (kg-cm (kg.cm . Partion Portion
Conp. Ek. SaME3.Em| DAB THICKNASS 2| STRENGTH BSTRENGTIK| CAP- @ CAPPING | g
0.3 md 0.4 mm 13. 2 13. 4 OF x | OF TAB)| OPENING |o SUITTH 4 mm
0.5 nmm  13.2 20. 9 0| BRIDGES j DISPLAY) | ARFRIRY 4 nm
13.2 22.6 0 0 4. ng b A9 | im 132
23. 6 0 Basg Tip | (kg g| i} £ fm  13.2 274
0 o Porgion | PArLiold 1 o pm-1— 33— 363 © X
7 D.8 Mm_ 1. ¢§ 13, 32,4 ¢ 5 o The
esul t L Sombrm ol OB am L83 LBty L aBe 1 (€ Do e
made gjeater on e tip partion kide,thanfon,th Base portign, tjhe
base pﬁrtio thi:Ehésggh du DI € efgbl' bég'g 0.4 - 0.6 mmand -tjhe tip
portion thigkness j ,should rreferably 5101 bgglg5 { 1. G mm o

3 0.5 mm{ 0.7 mm 13.2 22.6 o) 0

4 0.5 mm | 0.9 mm 13.2 23.6 0 0

5 0.6 mm | 1.0 mm 13.2 27.4 0 O

6 0.7 mm | 1.2 mm 13.2 30.3 0 X

0 X

7 0.8 mm{ 1.4 mm 13.2 32.4

The results in Table 1 indicate that when the thickness of
the tabs 11 is made greater on the tip portion side than on the
base portion, the base portionlthickness h should preferably be
0.4 ~ 0.6 mm and the tip portion thickness i should preferably

10 be 0.5 ~ 1.0 mm.
INDUSTRIAL APPLICABILITY

As explained above, with the sealing device according to
15 the present invention, the bridge breaking angle (BBA) which is
the rotational angle of the position at which the bridges break,

can be made 90 degrees or less, preferably 45 degrees or less;



| NDUSTRI AL APPLI CABI LI TY As expl ai ned above, with the sealing
devi ce according to 15 the present invention, the bridge breaking angle

(BBA) which is the rotational anglg of the position at which the
bri dges break, can be made 90 degrees or |ess, preferably 45 degrees
or |ess; 29 yrt hernore,

problenﬁumhh¢%m¢F¢*m?%ﬁﬁi?ﬂﬁuﬂhﬁf%%ﬁwﬁh?|Cﬁ@r8B§§§n9 torga@ ﬁﬂcfﬁﬁs?%pture
resi stance of the bridges can be preve ri so

convent fBfialO pFadeeRt et?ﬁ?% 931 'qaethéldges SFPd%Sspﬁ?ges% $8r il by

to be op® roprlate cap- openi

Additio d iL@ns oR ¢t ul ar
expandegg1 ?O%Pe %P e ta g@uﬁ%%hr%?e%ggn BngggeEF fgﬁgnd

appr aCEoEBFOHEPV§§Sé§9t&0£ii&ﬁstr?é3ma9ﬁ% gd opeeRidast thhanbot t om sur f ace
of t nnul ar expanded portion when the cap in a closed state is

t ur ned hﬁpggﬁrgggeoggﬁuégbnlng thr¥fedion, so that the tabs can be prevented
frommoving 1 n direction wherein the tips would be fol ded upward,

while the AddﬁtDSnailyhedmabsoceuetﬁeprnxﬁﬂﬂg/gynuﬂuma(fdeed eol thed
surfaces 15 of the depressing portions. Therefore, when the cap in a

cl osed annulataerpasdedrpedciont tthe dp-pepefi tdeditedst wbicht Bget i ps of the
tabs contact the depressing portions and their tips are fol ded upwar d
so t hat atihegent| tonaed pagereach Haqldarresisigo eoritdeas apprpchoahd
engagenent , thus allowing the erectable tabs _to be 20 accurately gU|ded to
t he' Qjepla@§§13ﬁ§ pbet Pohkon Swefgrg fy iguennular expanded portion” when

the cap in a closed state is turned in the cap-opening
direction, so that the tabs can be prevented from moving in the
direction wherein the tips would be folded upward, while the
tips of the tabs can be smoothly guided.to the inclined surfaces
15 of the depressing portions. Therefore, when the cap in a closed
state is turned in the cap-opening direction, the tips of the
tabs contact the depressing portions and their tips are folded
upward so that they will not pass by the depressing portions
without engagement, thus allowing the erectable tabs to be

20 accurately guided to the depressing portions to be pushed down.
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1. A sealing d &placwg a cont el TAh% SHGEE Has iBEENT si n cap
attached to a %MW er eof ere REPLAGED synthetic resin cap
has a cap nmain g a plate portion and a be portion

ext endi ng downwar d fronlthe perlph Mereof, said tube portion being

separated by neans of a tearable meakening line into an upper main portion
and a |ower tanper-evidence ring portion, a threaded portion being forned

on an inner | | of said mai.n portion, .and gi ng

proj ectrons %ﬁ b?%vﬁ%ﬁﬁf%nfgﬁpﬁ%ﬁﬁﬁ Wwal 9o s §%é o gh?gﬁggg-eV|dence
ing porLLop: ”?glg attached A d LURAM L %nar& gimal,pLbigad for med on an
outer <CIrcu ence an upper end o mout h portion thereof, said

cont ai ner beg-a@ch%eﬁéexe ze8s y &8 they —.Jneawgneﬁ@a e %romp%&eaﬁeeé

portion fornmed underneath sald external thread, and at | east one

depresstBg PRAaELOPoFOL SR hd) Haiuhee R Ié@crt'felr@ingV\/ﬂbthaﬂﬁagﬁémSahé
engagi ng projections on said cap and pushes down said engaging projections

when sapédrsyhéhet theresf N ol taldeagivad itom $wiichoC Geparaeednbut negostobn i s

twsted in a cap- opening direction. 2. A sealing device in accordance

wi th clai hedrabberecakeminy Wepr dggin@rpappieon rads @oriciohi aed eul@uee

whi ch gradually expands downward in a cap ning direction. 3.

seal i ngtampereevhderce rabre oW ttipmn & rh@eaﬂﬁ?@r Sortdgnd bedogr £95MAg EBrt i on

Is such that a side which contacts, the , engagi,ng projections _when the cap
i s opend® F§nﬁﬁd§al%tﬁﬁ%§ﬁc?rﬂﬁ|§%%ﬁ§%ﬁ¥hé§’ i%%h GPd&ErFyaBBands

domnward in
gaglng BrOJectlons being provided on an inner wal% surface of

said tamper-evidence ring portion; and

said container has an external thread formed on an outer
circumference of an upper end of said mouth portion thereof, an
annular expanded portion formed underneath said external thread,
and.at least one depressing portion formed on said.expanded
portion which engages said engaging projections on said cap and
pushes down said engaging projections when said synthetic resin
cap attached to said container mouth portion is twisted in a

cap-opening direction.

2. A sealing device in accordance with claim 1, wherein said
depressing portion has an inclined surface which gradually

expands downward in a cap-opening direction.

3. A sealing device in accordance with claim 1, wherein said
depressing portion is such that a side which contacts the
engaging projections when the cap is opened is made into an

inclined surface which gradually expands downward in a cap-

Hll\ll\ \\\|\\ Ill\\ \\l\l \\ \ll\



3 1, opening direction, and the opposite side fromsaid inclined éd};éggm
is made into a storage guide surface having a projecti ojl IFMII lImUIII
gradual | y decreases in a cap-opening diyrection. 4, ¥ n -
acc?rdagce with either claim2 or 3, wherein the inclination angle of Said
inclined surface, of said depressing portion.s_.5 - .degr 5 A
sefalji ngolaﬁﬁﬂ%% Jri‘%fb‘i?cﬁlﬂar?éﬁj{ f?"ten O(H%é’lsr’ntf, ShAgr &F 8™ %glgwgggg?ﬁen% line of
said synthetic resin.cap.,Js .a harizantal. .sc r . ut f.d i.d tube
portions?ﬁg%?%i+%dﬁ?%?éh ﬁ%ua_%h%%§§% %kﬁ%i%ggFgggiﬁggén%lgr%%??gcggéfhin
br i 498Sp0 1 g6 i f1? P dih (8) IdeferldL EC G0N B RYobBNEhS! Al deckhighel N the

engagi ng projectrTons sald synthetic resin cap are a plurality of
erectabl e tabs which are formed such as to project plate-wise froman
inner wall of said tanper-evidence ring portion. 7. A sealing device in
accordance Wiat Begl ahgn devider & nuccondirides ali te aldehienrg cllade @hoeh3i s
severed at roughly the sane tine that the weakening line is severed so as
to breakhegéin thaphic BAmateiwe anglge @ tdsadd iimcd iaebasdrifsctopfredad® sai d

t anper - evi dence ring portion of said synthetic resin cap. 8. A sealing
devi ce @epaessim@rperticeh i$ & m 50 wiegrsias.a  bridge breaking angl e which
is the rotational angle of the position at which the said bridges are
severed when said cap attached to said container nouth portion is rotated

in a cap- opening. directjion js 90 degrees or .l ess.. .
g. seaglng device {n accoré%nce with éialm 1, wherein the

weakening line of said synthetic resin cap is a horizontal score
formed by cutting said tube portion in a circumferential

direction while leaving a plurality of thin bridges.

6. A sealing device in accordance with claim 1, wherein the
engaging projeétions of said synthetic resin cap are a plurality
of erectable tabs which are formed such as to project plate-wise

from an inner wall of said tamper-evidence ring portion.

7. A sealing device in accordance with claim 1, wherein a
vertical weakening line which is severed at roughly the same
time that the weakening line is severed so as to break said
tamper evidence ring portion into a band is formed on said

tamper-evidence ring portion of said synthetic resin cap.

8. A sealing device in accordance with claim 1, wherein a
bridge breaking angle which is the rotational angle of the
position at which the said bridges are severed when said cap
attached to said container mouth portion is rotated in a cap-

opening direction is 90 degrees or less.



32 9. Acontainer which is attached with a synthetic resin cap which has
a cap mai n body ThixSpeck HismBgenReplaed Pl at e portion and a-tisq portion

ext endi ng downwar i phery $-hEreod sHE dAS BEER {porti on bei ng
e weakeni ng | iRBPLAGED an upper main portion

separated by mean
and a | ower tanper-evi g portiof™a threaded portion being fornmed

on an inner mgll surface of said nmain portion, and erectabl e engagi ng
proj ections ein rovi ded on., an_.inner l.l. .surfac. .sabdq s
tﬁnper-gvideﬁcﬁong?ﬂﬁeﬁog?}%%;ls attaéhﬁéy%ﬁﬁﬁ %iﬁ%%%ﬁ%&%%gkgﬁlgxfg?nal
thread forned, on an_outer. ci a nd.ot ; sai th
gh%ﬁe’&?? &F fA 1 ;tlgcﬁr’]éédr‘”%o oiE ng & QoﬁpB‘?ﬁ%t‘é goptisal Sngoy

. w .
portion con erng ¢ acterized by further havina an

annul ar coBEPRRTCoROELL ol 85 TSRS NS 3 GetLALED! chbread, gadaat

| east one depressing portion on sai d expanded portion which engages
sai d engaghngoPEQbACLEDRS Spadd tbd Ay ahriRUYTes tdawabiai te@REAJHYY
projections when said synthetic resin cap attached to said container nouth
portioniiget Whsbedni GpBefafain Q@i ith dindeet ilower thfipeA-evitianner ring
accordance with claim9, wherein said depressing portion has an inclined
sur f acepefritdbngr aduatégdedxpanidion dvriver dEdxmesl capaopénngy WhLéction. 11.
A container in accordance with claim9, wherein said depressing portion is
such é haurfasedefwaaitl vehnaeestion, aAHYRHINFINIS COTPIATIWRERIERELLED is
opened is made into an inclined surface which gradua)ly expands .downward
in a capeingpprpHgdafs eet #BninReH Yael chpdade Q.% c?@l%Ir (’*}\F/?f@ggde?’ﬁgﬁflﬁgd

surface i;s made iinto a storage gui de surface having a projection
ring portion;

said container having an external thread formed on an outer
circumference of an upper end of said mouth portion thereof, an
annular expanded portion formed underneath said external thread,
and at least one depressing portion formed on said expanded
portion which engages said engaging projections on said cap and
pushes down said engaging projections when said synthetic resin
cap attached to said container mouth pqrtion is twisted in a

cap-opening direction.

10. A container in accordance with claim 9, wherein said
depressing portion has an inclined surface which gradually

expands downward in a cap-opening direction.

11. A container in accordance with claim 9, wherein said
depressing portion is such that a side which contacts the
engaging projections when the cap is opened is made into an
inclined surface which gradually expands downward in a cap-
opening direction, and the opposite side from said inclined

surface is made into a storage guide surface having a projection

: O



33 _height which gradually decreases in a cap-opening direction. 12. A
container in accordance with either claim 10 or 11, wherein the
inclination angle of said inclined surfsace of said depressing portionis 5
- 50 degrees. 13. A container in accordance with any one of clains 10

t hrough 12, wherein engaging claw portions for engagi ng_sai d engagi ng

pr oj ect P8HERE NI R B ] %WK9QQﬁ9%ﬁQ§nleasSPH“PH%Bngeg?H%ﬁEbogring

portion in the cap-opening direction are forned on the rear side of said
depressing portion in a cap-opening direction.

* C L NL § x . . . .
12. ontainer in accordance with either claim 10 or 11,

wherein the inclination angle of said inclined surface of said

depressing portion is 5 ~ 50 degrees.

13. A container in accordance with any one of claims 10 through
12, wherein engaging élaw portions for engaging said engaging
projections and inhibiting the rotation of said tamper-evidence
ring portion in the cap-opening direction are formed on the rear

side of said depressing portion in a cap-opening direction.

* c L M S *



