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PREFE TIALLY S G

- TAMPER-INDICATING PLASTIC CIOSURE
Technical Field '

The present invention relates generally to
tamper-indicating plastic closures for containers, and
more particularly to a tamper-indicating closure having
a preferentialiy strengfhened frangible connection
between a skirt portion of the closure and the closure
pilfer band to facilitate high-speed closure application
while resisting premature detachment of the pilfer band.

c ou nventio

cOmmonly-assigned U. S..Patent No. 4,938,370,
issued July 3, 1990, and U.S. Patent Applicatlon Serial
No. 465,301, filed January 23, 1990, illustrate various
embodiments of- a tamper—indicating plastic closure which

has proven highly resistent to tampering or the like,

. and which is configured to facilitate economical, high-

speed manufacture. Notably, this type of tamper-

. indicating closure is configured to provide two modes.of

tamper-indication for enhanced effectiveness.
In a first mode of operation, inwardly

' extending flexible tabs of the closure pilfer band are

arrange_d_ t_o extend angularly upwardly into contact with
the anhuiér, ‘locking portion of a container. During
closure removal, this arrangement effects at least
partial, readily visually discernable detachment of the
pilfer band from a skirt port:.on of the closure by

fracture of a frangible connection therebetween. In a

second mode of operation, the flexible tabs are




PREFERENTI ALLY STRENGTHENED TmsywaHa NDICATING PLASTI C :
CLOSURE Technical Field I nvention rel ates
1 generally to 5 t anper -i ndi cati ng pI for contalners and
"nore particularly to a tanper-lndlcatlng closure ‘havi ng
preferentially-strengthened frangi bl e connection betmeen a skirt
portion of the closure and the closure = 2Jikfer band to facilitate

hi gh- speed cl osure appllcatlon 10 while resisting premature detachment of
the pilfer bandpositionahkls dmdexkentangidaxlydownwvardly, and thereby

Commonl y- assi gn%d#éaﬁltﬁ%hl\ﬁh é‘nﬁﬁﬁa:??ﬂaterferéﬁéél%d&'df%hé%o and

U S. Patent S I d, J
illustrate VQPP a%f bag I a rfé?\?’ée%?e é?%rﬁg‘%é?m%eai‘?ﬁnuar%’ls%?'émﬁgﬁgure
whi ch has mfovire tp:ghfqr rsandi enigain atipis i effects hehéi desired and

which is CO@Ig%&%&éa&f|£ﬁét&§ﬁ£¥%ﬁ?‘hg &II:osure 23 cogﬁg ggnufacture.

Not ably, thi's type o rgured to
provi de two nodéElQFun® rem%vﬁ)brfrml‘émlwtﬁin%hhanced ef fecti veness.

In accordance with the above disclosures, a
frangible connection between the pilfer band and the
skirt portion of the closure is preferably provided by a

.10 plnrality of circnmferentially spaced, frangible bridges
‘which extend betwsen the inside surfaces of the skirt
portion and the pilfer band. A circumferentially
extending score line distinguishes the pilfer band from _
the skirt portion, with the score line extending

15 partially into the frangible bridges. This type of
frangible construction is illustrated in commonly-
assigned U.S. Patent No. 4,418,828.

As will be appreciated, in order to provide
the desired tamper-indicating function, a closure of the

20 présent type must be manufactured so that the frangible
| connection between the pilfer band and the skirt portion
does not fail or fracture during high-speed application
of the closure to the container. Thereafter, the
closure should consistently and reliably fracture at the
25 frangible connection attendant to partial or complete
closure removal.' The present invention has been found
to desirably abate premature detachment of the closure
'pilfer band by fracture of the frangible connection
during automatic high-speed application of closures to
30 containers.
Summary Of The Invention
- In accordance with the present invention, a
tamper-indicating plastic closure includes a frangible
connection between a skirt portion of the closure and
35 the container-engaging closure pilfer band positioned
therebeneath. In order to abate premature detachment of
the pilfer band by fracture of the frangible connection




In"a first node of operation, inwardly extendi ng flexible tabs of the
closure pilfer band are arranged to extend angularly upwardly into
icontact with the annul ar, |ocking portion of a container. During 25
cl osure renoval, this arrangenent effects at |east partial, readily
visual |y di scernabl e detachnment of the pilfer band froma skirt

portion of the closure by fracture of & frangi bl e connection

therebetween. | §uding niyiebibdP Ul s SPELGL ' O i d L bEHE 8o 305 o'

" container, the frangible connection between the pilfer
band and the skirt portion is preferentially
strengthened in those areas which have proven subject to
5 ' premature fracture. Notably, the preferential
strengthening has proven most effective when
circumferéntially spaced from the leading portion of an
internal thread formation of the closure.
In accordance with the illustrated embodiment,

10 the present tamper-indicating closure includes a
generally cup-shaped pléstic closure cap having a
circular top wall portion, and a depending, annular
skirt portion. The skirt portion includes a helical,
internal thread formation, which cooperates with a like

15 thread formation on the associated container for
‘removably retaining the closure in position thereon.

As will be appréciated, the thread formation
includes a leading portion which first engages a
"container during application of the closure thereto. -

20 This leading portion, which comprises between about 90°
to 180° of the extent of the thread formation,
substantially provides the downward driving force on the
closure during application. In the illustrated
embodiment, the thread formation extends about 540°

25 circumferentially of the skirt portion of the closure.
Thus, a region of the skirt portion extending about 180°
has a single thread profile, and a diametrically opposed
region (also extendihg_about 180°) has a double thread
profile, i.e., about one-half of the skirt portion has a

30 double thread, and about one-half has a single thread.
Accordingly, the leading portion of the thread formation
in the illustrated embodiment generally extends along
the double thread profile region of the skirt portion.

The present closure further includes a tamper-

35 indicating pilfer baﬁd positioned beneath the skirt
portion of the closure, with the pilfer band including
an arrangement for engaging the container for tamper-
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poéitiohable to extend angul arly downwardly, and thereby cooperat e

with an annul ar interference bead of the pilfer band to decrease the

effective internal diameter of the pilfer band. Again, this effects
the desired 5 fracture of the frangi ble connection attendant to

cl osure renoval fronrthe cont ai ner. .I'n accordance with the
“frangi bl e conn&ct4 off betmeen the pilfer band and

ol ural ity of ci Bt S iy shin ik 19a ko comodiiene. “ehiledh "ot cne

bet ween t he insatrangdhantscdmpﬂxseéuatpluralmtgratlfmmbrakypéktendbaqd.

above di scl osures,

t he skirt

circunferential GOT, ui ghe ' nd
from t he sk:f:rit port | on, V\AQ?}‘I aerscore f’i%ﬁé&% eﬁg 2 Higse ?
into the frangi srp@rmmgbs to Hntenferingly engagermp bmn%agtr&gckbngu s

i [lustratedsi n ¢qmiPHottion of XN Eshtather2t Ofie '\E’llﬂefllﬁaﬁae’further

As will be appr ted I-n order to provi t he esL e
tanper-indicat|ﬁgéiﬂﬂﬁﬁ 1A%, égﬁgnce bead, £h the flexible
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tabs being further configured to cooperate with the
interference bead for reducing the effective inside
diameter of the pilfer band, thereby providing a second
mode'of tamper—-indication. As will be appreciated, the
present invention can be employed on tamper-indicating
closures having other tamper-indicating constructions.
In accordance with the present invention, a
preferentially strengthened frangible connection is
provided for at least partially detaéhably connecting
the pilfer band to the skirt portion of the closure.
‘The frangible connection comprises a plurality of
circumferentially spaced frangible bridges, which in the
illustrated embodiment, extend between the inside

_surfaces of the skirt portion of the closure and the

pilfer band. A score line extends circumferentially of

- the closure, and separates and distinguishes the pilfer

band from the skirt portion, with the score line
extending partially into the frangible bridges such that
the unscored, residual portions of the bridges provide
the desirad frangible connection.

While all of the bridges are intended to be
frangible, and thus fracture'attendant to closure
removal from the contaiher, the present invention
contemplates that at least one, and preferably a
plurality, of the frangible bridges are relatively
strengthened for resisting preﬁature detachment of the
pilfer band from the skirt portion. The present
invention contemplates that the relatively strengthened
frangible bridges be spaced from the leading portion of
the closure thread formation, with at least one
relatively strengthened frangible bridge being generally
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20" present type nust be nmanufactured so that the frangib|6TMs$wa@QQ§§9kagQw

between the pilfer band and the skirt portion does not f

fracture during high-speed application ~ of the closure t mm%m”ﬂl”,“"l
‘contai ner. Thereafter, the closure should consistently I
fracture at the 25 frangi bl e connection attendant to partial or conplete
closure renoval. The present invention has $een found. to desirably
abat e premature detachment of the closure pil fer band by fracture of
the frangi bl e cédamatmirally eopposed ake oblee | eenten-afctheappadingi on of
closures to 30 HHRIFBAIGE the threddbformitios. | MEgNERENillustrated I'n

accordance with'the esent. i nvepntion,’ t anper-i ndjcating_pl astic
cl osure incl ude?”ﬁ’q‘fj;i’?ﬁﬂtbl o pal’é(ﬁl?le’é?aq-%ﬁi% Yeitrengkhepe of‘gFBﬁ&Pflec he

closure and 35 britigutsre @renided whitchsare gehéealbpndiamettricaady
Lherebeneatls Wb 48 SHFLFodl Gy bRt i Bhrblon nabiRgPthe"
double thread profile, i.e., the region which carries
the leading portion of the thread formation. _
It is presently preferred that a plurality of
“relatively strengthened frangible bridges be provided,
10 with at least two of the strengthened bridges having |
- differing cross-sectional areas to provide differing
strengths. Testing during development of the present
invention indicated that undesirable premature
detachment of the pilfer band, attendant to high-speed
15 closure application, exhibited varying severity in
different regions of the frangible connection.
| Thus, it is presently preferred that at least
one of the strengthened frangible bridges comprise a
primary strengthening bridge having a first relatively
20 large cross-sectional area, with this primary
strengthehing bridge being generally diametrically
opposed to the leadihg portion of the thread formation.
Further, at least one of the strengthened bridges
_éoﬁprises a secondary strengthening bridge having a
25 second cross~sectional area less than the first area.
This secondary strengthening bridge is preferably
circumferentially spaced from between about 45° to 90°
from the primary strengthening bridge. In the
illustrated embodiment, a pair of primary strengthening
30 bridges are provided diametrically opposed to the
leading portion of the thread formation, with two pairs
of secondary strengthening bridges provided, with each
pair of the secondary bridges spaced between about 45°
to 90° from the pair of primary strengthening bridges.
35 ' Other features and advantages of the present
invention will become readily apparent from the
following detailed description, the accompanying



- 3-- "~ during high-speed application of the closure to a cont ai ner,
the frangi bl e connecti-on between the pilfer band and the skirt portion
is preferentially strengthened in those areas which have proven subj ect
to 5 premature fracture. Notably, the preferenti al strengt heni ng has
proven nost effective when circunferentially spaced fromthe | eading
portion of an internal thread formation6of=the closure.

I n accordance with the illustrated enbodinent, 10 the present

t anper - i ndi cat i rgFaVd8gPe aRd| thesappendedefdpiley cup- shaped pl astic

closure cap havipgi@f Description Of The Drawings
FIGURE 1 is a cross—sectional v1ew of a

tamper-indicating plastic closure embodying the
5 principles of the present inventipn;
FIGURE 2 is a view taken along lines 2-2 of
FIGURE 1; and
FIGURES 3~5 are cross~sectional views similar
to FIGURE 1 illustrating the present closure during

10 application to an associated container.

Detailed Description

While the present invention is susceptible of
embodiment in various forms, there is shown in the
drawings and will hereinafter be described a presently

15 preferred embodiment, with the understanding that the
present disclosure is to be considered as an
exemplification of the. invention, and is not intended to
limit the invention to the specific embodiment
illustrated.

20 | 'With reference_now to the drawings, therein is
illustrated a tamper-indicating plastic closure 10
embodying the principles'of the present invention. The
closure 10 includes a generally cup-shaped'closure cap
12 having a circular top wall portion 14, and a

25 depending annular skirt portion 16. The skirt portion
16 includes an internal thread formation 18 configured
for cooperation with a like thread formation on an
associated container C to which the closure is fitted.

In a presently preferred form, the thread

30 formation 18 of the closure extends more than 360°
circumferentially of the skirt portion of the closure,
with the thread formation in the illustrated embodiment
extending about 540°. By this configuration, the thread

_ formation defines a region comprising about one-half of

35 the skirt portion 16 having an overlapping, double

 thread profile (i.e., about 180° of the skirt portion),
and another region, comprising the other half of the
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oo ' _ ) This Sheet Has Been Replaced
circular top wall portion, and a dependi ng, annul ar sklrt iﬁ

skirt portion includes a helical, internal thread formati

cooperates with a like 15 thread formation on the aSSOCIate

renovably retaining the closure in position thereon. .As wil |
be appreciated, the thread formation i ncl udes a | eadi ng portion which
first engages a - container during appti gat4+on of the closure thereto.
20 This leading portion, which conprises between about 90 to 180 of

t he extent of thekinteadrtmonathan;ng a sjohdeathrehtlyppofilécd it.les , the
downwar d dr|V|ng°{Réfelga.tgg ﬁhe ﬁ ?QrQEBBQQ application. In the
rea

illustrated enbodl nent ornatl On extends about 540 25
circunferentially of the sPPFFnEoPFBBﬁSBPePhéPEFé§GFé°n of the,losuxsi on

of the skirt portboa ezsheaﬂnae,ahﬁuh 280Harihg a bokelingsoperatititadthe

profile; andsa AURLALER! LUERRR"SE the, thEBed” ebZhAR SN SHLI I

skirt portion hasngagés ﬂhebmatﬁhgeaureads afotheogenktaliherss ands ithgise

thread. Accghipgh¥iai g beadiREsPehbi ABwAlathicarivaad Fordd XY the
closure for application. This initially engaged
portion, referred to herein as the leadihg portion of

10 the thread formation, comprises between about 90° and
180° of the extent of the thread formation. Thus, in
the illustrated embodiment, the leading portion of the
thread formation generally coincides with that region of
the skirt portion having the double thread profile

15 thereon. _

_ Closure 10 is sometimes referred to as being
composite in structure, in that it includes a sealing
liner 20'positioned adjacent the top wall portion 14 of
the closure cap for effecting sealing engagement with

20 the associated container. When the closure is used on a
container having a carbonated beverage or the like, it
is desirable to release the gas pressure within the .
container prior to disengagement of the thread formation
18 with ‘the container thread. The provision of axially

25 extending vent grooves 22, which traverse the thread
formation 18 and preferably extend into the side wall of
the closure, provide flow paths for the release of this
gas pressure upon disengagement of the sealing liner 20
with the container finish. _

30 To provide visually discernable evidence that
‘the closure 10 has been partially or completely reﬁoved
from the associated container, the closure includes a
pilfer band 24 which is at least partially detachable
connected to the skirt portion 16 of the closure. In

35 the illustrated embodiment, pilfer band 24 comprises an
annular band portion 26, inwardly from which extend a
plurality of relatively flexible tabs 28, each movable



in the illustrated enbodi nent generally extends along - ~the doubl e
thread profile region of the skirt portion. The present
closure further includes a tanpef- 35 -indicating pilfer band positioned
beneath the skirt portion of the closure, wth the pilfer band

I ncl udi ng an arrangenent for engaging the container for tanper-
indication. In the illustrated enbodiment,gthis arrangenent conpri ses
a plurality of inwardly extending erX|bIe tabs which are configured,

inafirst node gout a respective horizontal axis. Additionally,
pilfer band 24 includes an annular interference bead 30
positioned generally beneath the tabs 28. -
_ In accordance with the teachings of U.S.

5 Patent No. 4,938,370, incorporated herein by reference,
this arrangement desirably provides two modes of
interfering action with the associated container for
tamper—-indication. After application to the container,
tabs 28 extend generally angularly and upwardly, with

10 the free ends of the tabs generally engaging and
abutting the annular locking ring portion of the
container. This orientation of the tabs provides the
first mode of failure, acting to at least partially
detach and separate the pilfer band 24 from the closure

15 skirt portion 16 during removal from a container.

Additionally, the tabs are positionable to
extend generally angularly downwardly. In this
orientation, the tabs engage and coact with the
interference bead 30 to effectively decrease the inside

20 diameter of the pilfer band, thereby again providing the
desired interfering engagement with the container
locking ring. This provides the second mode of tamper-
indication.

_ In either mode of operation, pilfer band 24 is

25 at least partially detachably connected from the skirt
portion 16 by fracture or failure of the frangible
connection joining the pilfer band to the skirt portion.
This frangible connection is provided by a score line 32
_which extends circumferentially of the closure, and

30 which acts to at least partxally separate and
distinguish the pilfer band and the skirt portion from
each other. The frangible connection itself comprises a
plurality of circumferentially spaced frangible bridges,
Herein collectively referred to as frangible bridges 34.

35 As will be further described, in accordance with the
' present invention, some of the bridges 34 are relatively
strengthened to provide preferentially strengthened
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operation, to interféringly engage an annul ar, locking 5 ring portlon of

the container. The pilfer band further |ncludes an annul ar
interference bead, with the flexible ~ tabs being further configured to
‘cooperate with the i nterference bead for reducing the effective inside
di aneter of the pilfer band, thereby providing a second 10 node of
tanper-indication. As will be appreciated, % he present invention can
be enpl oyed on tanper-indicating cl osur es havi ng ot her

t anper - i ndi cat i n&¥egdens & ithes frangible Connecqir?fbcé@%cﬁ,‘*%?#%he
present inventiokesist pﬁﬁt@fz@tdeﬁaldhﬁdter& haiee P ilrrRgidded Cardie CEhen

Is 15 provided f | e artially detachably connecting the pilfer
band to the ski rtsg‘&é%t 5 r&gp'ﬁhe cl osure. The frangi bl e connecti on _
conprises a plurality of wum ma.ﬁdnmm& |1a:b IBLGIRES: & -5 ,artich | problemost

\é\ﬂlrfcgclag E)Pet he ggert Eortlon o) osure anﬁ?\ee&&&ﬁ#er ban%r'

score |ine extend @nf ditetd Jél IhP (;?oted that dhes glesung) 1@ hasitkeennd
di stingui shes th@aﬁ*ﬁﬂaquy apﬁléiréa ftpreHd @ ddddiated Iddtitaidh ¢ harberr e

line flexible tabs 28 having been deformed upwardly to an out

of-the-way orientation as they pass by the annular

10 locking ring of the container. AaAs noted, the leading
portion of the thread formation 18, which in the
illustrated embodiment extends about the double thread
profile region of the skirt portion (at the right-hand
side of FIGURE 3) substantially provides the driving

15 force for urging the closure downwardly into a fully
seated position on the container. It should be noted
that during this phase of application, a gap exists
‘between the lower surface of the thread formation 18 at
the single thread profile region of the closure, as

20 indicated at G.

Réferring now to FIGURE 4, continued
application of the closure is illustrated.
'sigﬁificantly, the upper surface of the leading portion
of the thread formation 18 can function in the nature of

25 a pivot, indicated at P, as this portion of the thread.
drives the closure onto the container. During this
phase of application, the generally diametrically
oppoéed'portion of the closure thread can exhibit a
tendency to be "free floating“, that is undergo limited

30 relative vertical movement. .

During this phase of application, the tabs 28
begin to slip beneath the container locking ring, with
the resilience of the tabs resulting in a snap-like
action as they move past the locking ring. Aas a

35 consequence, and given the gap G which previously
existed between the lower side of the thread opposite
the leading portion, the closure may undergo'limited .
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extending partially into the frangi ble bridges such that 25 the unscored,
resi dual portions of the bridges provide the desired frangible

connecti on. While all of the bridges are intended to be

frangi ble, and thus fracture attendant to closure renmoval fromthe
container, the present invention 30 contenplates that at |east one, and
preferably a ~plurality, of the frangikl aob~ dges are relatively
strengthened for resisting premature detachnent of the pil fer band from
the skirt portiodowkwamt gssrament ofivene | sideonebapivectot the other, as

relativel y strengﬂﬁerﬁ%s ke {40801 £b pRYoLeasobe ERECPLvLEObLAE oAt N

portion of r ead tion, east
rel atively strendtifeMRPeT FRFEAGE 9T dehe pheagdi 35h%h§?¢9 portion. As the

gap G at the lower side of the thread at the other side
5 of the closure is closed, the resultant sudden stopping
of the pivoting motion can cause stretching of the
internal bridges 34, with the tabs 28 urging the pilfer
band downwardly as the tabs move, under their own
resilience, to a position beneath the container locking

10 ring. o

Summarizing, the action of the tabs 28 against
the container locking ring, together with the free
floating nature of the portion of the closure opposite
the'leading thread portion, results in a shap-like

15 action cocking this portion of the closure downwardly,

' thereby subjecting the frangible bridges 34 at this
portion of the closure to localized stress. As will be
noted, FIGURE 4 illustrates this cocked orientation of
the closure, as the side of the closure opposite the

20 leading portion of the thread formation is urged
downwardly under the action of the tabs 28.

Referring now to FIGURE 5, a secondary
reaction can occur a split second later during
application, when the flexible tabs at the portion of

25 the closure having the leading thread portion are moved

' beneath the container locking ring. As this occurs, the
closure tends to rotate in a direction generally
opposite that which it rotated previously, with a new
pivot point P being created generally at the lower

30 surface of the portion of the thread formation opposite
_the leading portion. This occurs after the first-seated
flexible tabs 28 have moved past the container locking
ring, with these tabs thus positioned to resist this
upward movement as the closure rotates. about the new

35 pivot point. Thus, generally the same ones of the
frangible bridges 34 which were earlier subjected to
lo¢alized stress are again subjected to localized
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- 5- dianetricdlly opposed to the center of the |eading portion
of the.thread formation. In the illustrated enbodi nent, a pair of
relatively strengthened frangibl e bridges are provided which are
generally dianetrically 5 opposed to the region of the skirt portion
havi ng the doubl e thread profile, i.e., the region mhlch carries

t he | eading portion of the thread fornatl’Onl1 = Is presently

preferred that a plurality of relat|veL%F§trengthened franqﬂ?]e
bri dges be provi 8&¥es8p | WA 13 bee 2DPTRR 25ed,
havi ng d|ffatlagisrpastientb@naheabwmsumzANWMMdﬁanﬁfqenerqnly

rerine et A AP A, v By
attendant to hi ggusgepgible to premature fracture as the closure is
5 subjected to this rocking or wobble-~like motion during
high-speed application. ‘

* ‘Referring now to FIGURE 2, the present
invention specifically addresses the problems of this
localized stressing of the bridges by preferentially

10 strengthening the frangible connection between the
. pilfer band 24 and the skirt portion 16. This is
achieved by providing at least one, and preferably a
plurality, of relatively strengthened frangible bridges.
In light of the above discussion, it will be appreciated
15 that at least one relatively strengthened frangible
bridge is preferably provided in spaced, generally
diametrically opposed relation to the 1eading portion of
the thread formation 18. Accordingly, a pair of primary'
strengthening bridges 34A are provided which are
20 diametrically opposed to the leading portion of the
thread formation 18, as defined'by the double thread
- profile region of the closure skirt. Each primary
strengthening bridge 34A defines a non-scored residual
area having a radial diménsion on the order of about
25 0.015-0.018 inches, and a width of about 0.030 inches.
This area is about equal to twice the cross-sectional-
area of the remaining non-strengthened bridges 34.
Testing has shown that it is further desirable
to provide additional relatively strengthened bridges in
30 spaced relation to the primary strengthening bridges
34A. Specifically, two pairs of secondary strengthening
bridges 34B are provided in spaced relationship to the
primary strengthening bridges 34A. The secondary
strengthening bridges are positioned in the region of
35 the frangible connection which also can exhibit a
tendency to fracture prematurely, although this

premature fracture is generally not as severe as that
. H
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15 cl osure application, exhibited varying severity in di fferent
regi ons of the frangi bl e connecti on. Thus, it is presently
preferred that at | east one of the strengthened frangi bl e bridges
.conprise a prinmary strengthening bridge having a first relatively 20
large cross-sectional area, wth this primr strengt heni ng bridge
bei ng. general |l y di anet r| cal | y oppose‘d lt% The | eading portion of the

thread fornmation. & east gne Qf .the strengthened bridges
conpri ses a secoﬂﬁﬁiyiEF?e Btﬁ@ﬁlﬁﬁngPdﬁ REHRALY ;S$5eng g

cross-sectional pfedgesss4hban the first area. Thi s secondary

strengt hening bridge is prg%egﬁ?'XllusFr8¥E§“EE353n§e§E'ytﬁ@? %?Py

bet ween about 45[err] to 9 romthe pri 4t rengt hen
bridge. In the strehgtheningelridgesi AdBt are parcedi fyomnkhe pmimagnheni ng

30 bridges gre Q{-_Q&hééﬁeﬂiﬂﬁebﬂaébby3QRDB§Q€$eEﬂ hB%ut 45° @¥d H-portion
of the thread forpmati on

secondary str thenlng
bri dges prOV|dedCIEFPﬂf§§€Htiallyp8FrtBF FHEsuresndAfd 5#?@6@339
between about 45tRer kecondak¢ aekehgkhéhaﬁgtbeiﬂqee SuBpdifders in its

gstrengthenlng br'dgss-sectional area, and thus differs in its strength
' from each primary strengthenlng bridge 34A. 1In a
10 current embodiment, each secondary strengthening bridge
34B has a residual cross-sectional area about equal to
- 80%-85% of the residual area of each primary |
strengthening bridge 34A. As will be appreciated, it is
within the purview of the present invention to provide
15 one or more strengthening bridges in any number of
relative orientations, with a variety of cross-sectional
areas. _
From the forégoing,_it will be observed that
numerous modifications and variations can be effected
20 without departing from the true spirit and scope of the
| novel concept of the present invention. It is not
intended that the present invention be limited to the
specific embodiment illustrated. The disclosure is
_ intended to cover by the appended glaims all such
25 modifications as fall within the scope of the claims.
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wi |

becone readily apparent fromthe
t he acconpanyi ng
.and the appended cl ai ns. Brief Description O The EXamnn

O her features and advant ages of the present I nventi on

MR

cl osure enbodying the 5 principles of the pfesent invention

cLAIMS

1. A tamper-indicating closure for a container,
comprising

a plastic closure having a top wall portion, and a
depending, annular skirt portion, said skirt portion '
including an internal thread formation extending more than
360° circumferentially of said skirt portion to thereby
define a region of said skirt portion having an overlapping,
double thread profile, and a region having a single thread
profile; .

a tamper-indicating pilfer band positioned beneath

'said skirt portion, said pilfer band including means for

engaging said container for tamper-indication; and
preferenfially strengthened frangible means at
least partially detachably connecting said pilfer band to
said skirt, said frangible means comprising a plurality of
circumferentially spaced frangible bridges extending between

the inside surfaces of said pilfer band and said skirt

portion, including at least one relatively strengthened
frangible bridge spaced from said region of said skirt

portlon having said double thread profile.

2. - A tamper-indicating closure in accordance |

- with claim 1, wherein

said internal thread formation extends about 540°
circumferentially of said skirt portion so that said region
having said single thread profile comprises about one-half
of said skirt portion, and said region having said double
thread profile comprises the other half of said skirt
portion.. | N
3. A tamper-indicating closure in accordance with
claim 1,-whereih |

said frangible means comprises a plurality of
relatlvely strengthened frangible bridges, at least two of
said relatively strengthened frangible bridges hav1ng
differing cross-sectional areas to provide differing
strengths. '
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follomﬁng det ai | ed descri ption,
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FIGURE 1 is a cross-sectional view of a tanper-lndlcatln




FIGURE 2 is aview taken along lines 2-2 of FI GURE 1; and _ '
FI GURES 3-5 arg;&hasfasIRaiRph& views sim|ar to FIGURE 1 illustrating

t he present cIo application to an associ ated cont ai ner
Det ai | ed Descri m‘mmm While the present invention is
suscepti bl e of in various forns, there is shown in the
drawi ngs and will hereinafter be described pgpresently 15 preferred

~enbodi rent, with the understanding that the present disclosure is to

‘be consideted as an a tampeereiitent! closuire in arcordance arith ©lain

i ntended to erLiH‘t the invention to the specific enbodi nent -

il lustrated! EB Wth reference now to the draw ngs, thereln S
illustrated a tarrperatndlegatl oneplofs siad dc isfrengthened £ 'mg t he

princi pl esbPidéQE EBﬁﬁEEEeb”&eﬁE'i%ryTQ%ren Bl %nho naild d8%-st _
:generally cuP osure_cap 12 having a cCircul gr top wall portion
14, and a %% atﬂ%giﬁdiﬁﬁgﬁnﬁﬁPﬁﬁ sectioped; AFedys said, prim portion
: strengthening bridge being generally diametrically opposed
to said double thread profile region, at least one of said
strengthened frangible bridges comprising a secondary
strengthening bridge and having a second cross-sectional
area less than said first area, said secondary strengthening
‘bridge being circumferentially spaced from said primary -
strengthening bridges between about 45° to about 90°.
5. A tamper-indicating closure in accordance
with claim 1, wherein |

said skirt portion and said pilfer band are
distinguished from each other by circumferentially extending
score line means, said score line means extending partially
into said frangible bridges.
6. A tamper-lndicating closure in accordance with
claim 5, whereln

said container engaging means comprises a
plurality of circumferentially spaced, inwardly extending
flexible tabs engageable with said container for at least
partially detaching said pilfer band from said skirt
portion. : _ _
7. " A tamper-indicating closure in accordance with
clain 6, wherein ,

_ each of said flexible tabs is movable about a
respective horizontal axis, and positionable to extend
angularly upwatdly so that a free end thereof engages and
abuts said container. . ,

8. A tamper-indicating closure in accordance with
claim 7, wherein |

_ . said pilfer band further includes an annular
interference bead positioned generally beneath said flexible
tabs, said tabs being positionable to- extend angularly
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16 i ncludes an internal thread formation 18 configured =~~~ ~~for cooperation

with a like thread formati on on an associ at ed cont aiRiesheb HaOB¥ Reflackde
closure is fitted. ' In a presently preferre ead
30 formation 18 of the closure extends nore than 360 err{] Iljl““”ﬂ[l[m
circunferentially of the skirt portion of the closure, ead
formation in the illustrated enbodi nent ext-endi ng -about 540[err]. By
this configuration, the thread f or mat id®h defines a regi on conpri sing

about one-hal f of_ 35 the skirt portjon 16, n overl doubl e
P ehd R dly fom phoasupeRy] v, feid i nberirreune bead Lg ¢
anot her r efifectively idedgedde théeinbhdé dlanéter of said pilfer

band.
9. A tamper-indicating closure for a container,
comprising: ' ' : '

a closure cap having a top wall portion, and a
depending, annular skirt portion, said skirt portion
including an internal thread formation for cooperation with
said container, said thread formation including a leading
portion which first engages said container during applica-
tion of said closure thereto; _

a tamper-indicating piifer band positioned beneath
‘said skirt portion, said pilfer band including means for
engaging said container for tamper-~indication:; and

preferentially strengthened frangible means at
least partially detachably connecting said pilfer band to
said skirt portion, said frangible means comprising a
plurality of circumferentially spaced frangible bridges,
including at least one relatively strengthened frangible
bridge circumferentially spaced from said leading portion of
said thread formation for resisting premature detachment of
said pilfer band.

10. A tamper—indicating closure in accordance with
claim 9, wherein

_ said relatively strengthened frangible bridge is
generally diametrically opposed to said leading portion of
said thread formation.
11. A tamper-indicating closure in accordance with
claim 10, wherein

said leading portion of said thread formation
comprises between about 90°-180° of the extent of said

" thread formation, said strengthened frangible bridge being
‘generally dlametrlcally opposed to the center of saxd
leading portlon of said thread formation.:

12. A tamper-lndlcatlng closure in accordance with
claim 9, wherein
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-7 skrFF—EBFFTBHT‘HEVrng—a single thread profile (i.e., the

ot her 180[errﬂ“'Shﬂwﬂhss&hm&mgggtion).' Duri ng hi gh-speed
.application of to a container, such as during a bottling
‘operation, the }Mﬂortion of the thread formation initially
‘engages the mating re the container, and thus substantial ly
‘provi des the downward driving force to theig - closure for application
This initially engaged " portion, referred to herein as the | eading

portion of 10 the sdid®apréperantdallgosprengshbrédectranyibledfieansd

st r ot PRRRR o pEerAT Pk (R CPRASE BRI Bl R0 nbhe, £rahbipae | |,
‘gener al | y boidgesles with that region of the skirt portion having the
doubl e threpd profilg dampéPeif@fcating closure inhE8&HE&ahBel witANELi NES
referred 'Q A% %% "nerein - ‘
at least two of said relatively strengthened
frangible bridges are of differing cross-sectional areas to
provide'differing strengths. _
14. A tamper-indicating closure in accordance with
claim 13, wherein o
at least one of said strengthened frangibie
bridges comprises a primary strengthening bridge and has a
first relatively large cross-sectional area, said primary'
strengthening bridge being generally diametrically opposed
‘to said leading portion of said thread formation, at least
one of said strengthened frangible bridges comprising a
~ secondary strengthening bridge and having a second cross-
sectional area less than said first area, said secondary
strengthening bridge being circumferentially spaced from
said primary strengthening bridge. .
15. _ A tamper-indicating closure in accordance with
-claim 9, wherein '
said internal thread formation extends more than
360° circumferentially of said skirt portion to thereby
define a region of said skirt portioh having an overlapping
double thread profile, and a region having a single thread
profile, said leading portion of said thread profile
extending in the region having the double thread profile.
16. A tamper-indicating closure in accordance with
claim 9, wherein

said container engaging means domprises a
plurality of circumferentially spaced, inwardly extending
flexible tabs engageable with said container for at least
partially detaching said pilfer band from said skirt
portion. '

17. A tamper-indicating closure in accordance
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conposite in structure, in that it includes a sealing l'i ner 20
positioned adjacent the top wall portion 14 of the cl osure cap for
effecting sealing engagenent with 200 the associated container. Wen the
closure is used on a cont ai ner ‘havi ng a carbonat ed- beverage or the
like, it is desirable-to rel ease the gas pressure within the .
container prior to disengagenent of the thrgad-formation - 18 with the
contai ner thread. The provision of axially 25 ext endi ng vent grooves 22,
whi ch traveish bhaxhhnsadlncludhmgnation 18 and preferably extend into the

side wal | of e this
gas pressure upon d| sen agelf’n%'ep% ]%g se%ﬁdﬁ%q]%ﬁgge (t}llge 94‘?'Pa%t%n q:Th
cont ai ner leasShpazgtially separatiagysaddd lﬁﬂﬁuabﬁwddﬁygm'ﬁ@bﬁesévﬂdénce

t hat Betsbasugalao s%&ebq%eoa{etah@ Ie&t@ndqemo R 1ISTERS saig from
t he a5500| ner,, e closure includes a pilfer band 24 which
is at Ieas Fﬁg &r&gﬁﬁfhable connected to@ the skirt portion 16 of

t he cl osure. In 35 the illustrated enbodi nent, pilfer band 24 conprises
an annul ar band portion 26, inwardly from which extend. a
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plurallty of relatively flexible tabs 28, each novable

- 8- about a respective horizontal aX|é. Addi tional ly, pil fer band

24 includes an annul ar |nterference bead 30 positioned generally
|beneath t he tabs 28. I n accordance with the teachi ngs of

UusS. 5 Pat ent No. 4, 938, 370 I ncorporated herein by reference, this

arrangenment desirably prOV|des two nodes-ofg - interfering action with the
associ ated contai ner for

PREFERENTIALLY STRENGTHEIiTED
TAMPER-INDICATING PLASTIC CIOSURE
: ‘ABSTRACT
A tamper-indicating plastic closure (10) includes
a pilfer band (24) at least partially detachably connected
to a skirt portion (16) of the closure (10) by a franglble
connection. The frangible connection comprises a plurality
' of circumferentially spaced frangible bridges (34), which
fracture atténdant to removal of the closure (10) from an

associated container(€) to provide visually discernable
evidence of opening. 1In order to facilitate high-speed
application of the closure (10) to a contalner(c), one or
more regions of the frangible connection are preferentially
-strengthened by the provision of relatively strengthened
frangible bridges (34A, 34B). At least one of the
strengthened bridges is generally diametrically opposed to
the leading portion of the internal thread formation (18) of
~the closure (10).

-—_—
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ténper;indication. After applicatiohuto”thq_container, tabs 28 extend
generally angul arly and upwardly, -wi-th 10 the free ends of the tabs

general |y engagi ng and abutting the annular |ocking ring portion of
t he container. This orientation of the tabs provides the first
- mode of failure, acting to at least partially = detach and separate ‘the
~pilfer band 24 fromthe cl osure 15 skirt portion 16 during renoval froma
cont ai ner". Additionally, the tabs are positionable to
- extend generally angularly downwardly. In this orientation,‘ e tabs
. engage and coact with the inter(%?ence bead 30 to effecg) I&pdecrease

. desired interfering enga Yorammvy

. the inside 20 di aneter ©f AheDllfer/bard, thef eby”agal nyproviding the
(=)

ng ring. This

. provides the second nogeo Z el ' ; |12 In
. either node of operation, N=24—i-s25 2Deast [dartially
det achably connected fro | L portiomt6by—Ffaqture or failure
of the frangible co ' [ .it p.irc:diﬁggaf t he skirt
portion. 18 '
22 @z (5 50 d
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Thi s frangi bl e connection is provided by a score line 32 whi ch ext ends
circunferentially of the closure, and 30 which acts to at |east partially

separate and di stinguish the pilfer band and the skirt portion from
. each other. The frangi bl e connection itself conprises a - plurality of
‘circunferentially spaced frangi bl e bridges, herein coll ectively
referred to as frangible bridges 34. 35 As will be further described, in
accordance with the present invention, sonme of the bridges 34 are
relatively strengthened to provide preferentially strengthened
- ad 7 £ T 7 7 7 7 7 leO
16~Jf ~2fl1 L1 T LIk 12
: E )
| ¢ | | [ llicwree
7 |
FIG.3 = L 1 111
|
T | | | , 18
i —=
34 34
32 = .
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-9- " - regions in the frangi bl e connection, which desirably resi st
premat ure detachnent of the pilfer band fromthe skirt portion.

Wth reference to FIGURES 3-5, the problemof 5 premature detachnent is
illustrated. Referring first to FIGURE 3, it will be noted that the
‘closure 10 has been partially applied to the associ ated contai ner C,

W th fl exi ble tabs 28 havi ng been defarmed upwardly to an out

of -t he-way orientation as they pass by the annular 10 | ocking ring of ‘the
container. As noted, the |eading portion eithe thread formation 18,

which in the il lustrated enbodi ment extend$ abBEPLAGEMENTLSKEETS eadG
profile region of the skirt portion (at the ri ghBDesadption : pigeé ..bftoFpdgelRi >

3) substantially provides the driving 15 forge i) n@agbe]_ﬁltespgrg@d \‘?
downwardly into a fully seated position oh DiBrason(s) Niged ). t5hskg be
not ed that during this phase of applicati ¢rel Abssact exjﬁ;rggd\é_ to Lyeen

the | ower surface of the thread formation 18 af .
DATE. OF RECEIPT. 3| =3¢

PREFERENTIALLY STRENGTHENED

TAMPER~-INDICATING PIASTIC CILOSURE
Technical Field

The present invention relates generally to
3 tamper-indicating plastic closures for containers, and
more particularly to a tamper-indicatiné closure having
a preferentially strengthened frangible connection
between a skirt portion of the closure and the closure
pilfer band to facilitate high-speed closure application
10 while resisting premature detachment of the pilfer band.
Background Of The Invention ' _

Commonly-assigned U.S. Patent No. 4,938,370,
issued July 3, 1990, and U.S. Patent Application Serial
No. 465,301, filed January 23, 1990, illustrate various

15 embodiments of a tamper-indicating plastic closure which
has proven highly resistent to tampering or the like,
and which is configured to facilitate economical, high-
speed manufacture. Notably, this type of tamper-
indicating closure is configured to provide two modes of

20 tamper-indication for enhanced effectiveness.

In a first mode of operation, inwardly
extending flexible tabs of the closure pilfer band are
arranged to extend angularly upwardly into contact with
the annular, locking portion of a container. During

25 closure removal, this arrangement effects at least
partial, readily visually discernable detachment of the
pilfer band from a skirt portion of the closure by
fracture of a frangible connection therebetween. In a
second mode of operation, the flexible tabs are

This is the replacement sheet
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the Single thread profile region of the closure, as 20 indicated at G

Referring now to FI GURE 4, continued application of the closure is

i1 lustrated. Significantly, the upper surface of the | eading portion
of the thread formation 18 can function in.the nature of 25 a pivot,
indicated at P, as this portion of the thread drives the closure onto
the container. During this phase of-application, the generally
dianetrically opposed portion of the closure thread can exhibit a

tendency to be pésieidhablenyd, ekbehdi angndardy downtaddl®y, atidtthereby

tical nmovene hng thi f i n, the
vert Cal Toverealperate, with, o, ARIRIAE APLBENSRRCR pARR PO,
the resilience ptlfexr ban@ tesdecregsenthespffective 1nteamadomx@maﬁug/

move past the |QgkiRg pilfer Bafd3d Asaeaeqwzﬁaeeef%a@t@ el Waeigaly G which
previ ously exi sted between the | Oower side of the readt9%P05|te

“the Ieadlndsporf??ﬁFuFﬁe°€lBgﬁrgrﬁﬁngﬁ&eFQBnFFﬁ&PBdattendan

closure removal from the container.

In accordance with the above disclosures, a
frangible connection between the pilfer band and the
skirt portion of the closure is preferably provided by a

10 plurality of circumferentially spaced, frangible bridges
which extend between the inside surfaces of the skirt
portion and the pilfer band. A circumferentially
extending score line distinguishes the pilfer band from
the skirt portion, with the score line extending

15 partially into the frangible bridges. This type of
frangible construction is illustrated in commonly-
assigned U.S. Patent No. 4,418,828.

As will be appreciated, in order to provide
the desired tamper-indicating function, a closure of the

20 présent type must be manufactured so that the frangible
connection between the pilfer band and the skirt portion
does not fail or fracture during high-speed application
of the closure to the container. Thereafter, the
closure should consistently and reliably fracture at the

25 frangible connection attendant to partial or complete
closure removal. The present invention has been found
to desirably abate premature detachment of the closure
pilfer band by fracture of the frangible connection
during automatic high-speed application of closures to

30 containers.

Summa e ventio

- In accordance with the present invention, a
tamper-indicating plastic closure includes a frangible
connection between. a skirt portion of the closure and

35 the container-engaging closure pilfer band positioned
therebeneath. In order to abate premature detachment of
the pilfer band by fracture of the frangible connection

This is the replacement sheet
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- 10 -

downwar.d novenent of one side relative to the other, as

the closure tends to pivot about the pivot point P at t he upper

' surface of the leading thread portion. As the gap G at the |l ower side
|of the thread at the other side 5 of the closure is closed, the

' resul tant sudden stopping of the pivoting notion can cause stretching
of the i nternal bridges 34, with the=t&bs=28 urging the pilfer

band downwardly as the tabs nove, under their own resilience, to a

posi ti on beneat hdundngohighnepeedcippdication of the closure to a

5

10

15

20

25

30

35

container, the frangible connection between the pilfer
band and the skirt portion is'preferentially
strengthened in those areas which have proven subject to
premature fracture. Notably, the preferential

- strengthening has proven most effective when

circumferentially spaced from the leading portion of an
internal thread formation of the closure.

In accordance with the illustrated embodiment,
the present tamper-indicating closure includes a
generally cup-shaped plaétic closure cap having a
circular top wall portion, and a depending, annular
skirt portion. The skirt portion includes a helical,
internal thread formation, which cooperates with a like
thread formation on the associated container for
removably retaining the closure in position thereon.

As will be appreciated, the thread formation
includes a leading portion which first engages a -
container during application of the closure thereto. -
This leading portion, which comprises between about 90°
to 180° of the extent of the thread formation,
substantially provides the downward driving force on the
closure during application. In the illustrated
embodiment, the thread formation extends about 540°
circumferentially of the skirt portion of the closure.
Thus, a region of the skirt portion extending about 180°
has a single thread profile, and a diametrically opposed
region (also extending about 180°) has a double thread
profile, i.e., about one-half of the skirt portion has a
double thread, and about one-half has a single thread.
Accordingly, the leading portion of the thread formation
in the illustrated embodiment generally extends along
the double thread profile region of the skirt portion.

The present closure further includes a tamper-
indicating pilfer band positioned beneath the skirt
portion of the closure, with the pilfer band including
an arrangement for engaging the container for tamper-

This is the replacement shest
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10 ring. Summari zing, the action of the tabs 28 agai nst

the container |ocking ring, together with the free floating nature of
the portion of the closure opposite the | eading thread portion,
results in a snap-like 15 action cocking this portion of the closure
downwar dl y, t hereby subjecting the frangi ble bridges 34 -at this
portion of the closure to localized stress.4As-wi || be noted, FlI GURE 4
illustrates this cocked orientation of the closure, as the side of the

cl osure opposit eindikcabion} eaBhnghgoillvatsatedcenhedimenty nkhisn i s urged

downwar dly underaiPengehéRe @6m?f§sé§b§ BBurality of inwardlgfeiktenaipgw to
FIGURE 5, a secondg;gb*? reaclti,on can occur ater, during

] a split secgnd-t
appl i cation, whefl® ek3ps cwhigh éFetﬁ@nSbgPFﬁﬁ'OFnZB 1rft pPgeurs

havi ng the | eadi sygetdtion, pot inteffarinyty engayeneat Anhtikaconlackeng

direct ton geher 1S POERGR ok cEarapoRkRiter, rapa: RELEPE.PERY Soriher o

new pi vot poimeclwdési any annulad joterfbrgnge baad| owdth the flexible
tabs being further configured to cooperate with the
interference bead for reducing the effective inside
diameter of the pilfer band, thereby providing a second

10 mode of tamper-indication. As will be appreciated, the

present invention can be employed on tamper-indicating
closures having other tamper-indicating constructions.

In accordance with the present invention, a
preferentially strengthened frangible connection is

15 provided for at least partially detachably connecting
the pilfer band to the skirt portion of the closure.
The frangible connection comprises a plurality of
circumferentially spaced frangible bridges, which in the
illustrated embodiment, extend between the inside

20 surfaces of the skirt portion of the closure and the
pilfer band. A score line extends circumferentially of
the closure, and separates and distinguishes the pilfer
band from the skirt portion, with the score line
extending partially into the frangible bridges such that

25 the unscored, residual portions of the bridges provide
the desired frangible connection.

While all of the bridges are intended to be
frangible, and thus fracture attendant to closure
removal from the container, the present invention

30 contemplates that at least one, and preferably a
plurality, of the frangible bridges are relatively
strengthened for resisting premature detachment of the
pilfer band from the skirt portion. The present
invention contemplates that the relatively strengthened

35 frangible bridges be spaced from the leading portion of
the closure thread formation, with at least one
relatively strengthened frangible bridge being generally

This is ihe replacement shieat
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30 surface of the portion of the thread fornmati on opposite t he

| eadi ng portion. This occurs after the first-seated flexi ble tabs 28
have nmoved past the container | ocking ring, with these tabs thus
positioned to resist this upward novenent as the closure rotates about
‘the new 35 pivot point. . Thus, generally the sanme ones of the

frangi ble bridges 34 which were earlier_§ugjqpted to | ocal i zed stress
are again subjected to |ocalized stress. As will be

appreci ated, the; {papgi A1 5H86Sed to the center of the leading

portion of the thread formation. In the illustrated
embodiment, a pair of relatively strengthened frangible
bridges are provided which are generally diametrically
5 opposed to the region of the skirt portion having the
double thread profile, i.e., the region which carries
the leading portion of the thread formation.
It is presently preferred that a plurality of
relatively étrengthened frangible bridges be provided,
10 with at least two of the strengthened bridges having
differing cross-sectional areas to provide differing
strengths. Testing during development of the present
invention indicated that undesirable premature
detachment of the pilfer band, attendant to high-speed
15 closure application, exhibited varying severity in
different regions of the frangible connection.
Thus, it is presently preferred that at least
one of the strengthened frangible bridges comprise a
primary strengthening bridge having a first relatively
20 large cross-sectional area, with this primary
" -* strengthening bridge being generally diametrically
opposed to the leading portion of the thread formation.
Further, at least one of the strengthened bridges
comprises a secondary strengthening bridge having a
25 second cross-sectiocnal area less than the first area.
This secondary strengthening bridge is preferably
circumferentially spaced from between about 45° to 90°
from the primary strengthening bridge. 1In the
illustrated embodiment, a pair of primary strengthening
30 Dbridges are provided diametrically opposed to the
leading portion of the thread formation, with two pairs
of secondary strengthening bridges provided, with each
pair of the secondary bridges spaced between about 45°
to 90° from the pair of primary strengthening bridges.
35 Other features and advantages of the present
invention will become readily apparent from the
following detailed description, the accompanying _
This is the replacement sheet
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at this portion of the closure, which is generally opposed to the

| eading thread portion, are particularly susceptible to premature
fracture as the closure is 5 subj ected to this rocking or wobble-Iike
notion during hi gh- speed application. Referring now to FlI GURE
2, the present I nvention specifically addresses the problens of this
"localized stressing of the bridges by prefegentially 10 strengt heni ng the
frangi bl e connecti on between the pil fer band 24 and the skirt portion
16. This is daevingd Rhdrme dipemied exisfinne, and preferably a

plurality, of rg!atigiiat.r th f ;}gigg ridges. In I'ight of
t he: above di scu %{‘% ed?dmé éjt hat at | east one

relatively strengthened frEGGJRE 6. is ibr@dgﬁswseqﬂléﬂmrlab{lﬁ‘br%ﬁ/l%ed in

spaced, generall | " t
of t he thre%%porrratr?i}[r?iﬂﬁ% me&iéﬁl@é i bddy i treadi ng portion

18 Accordlmgj\c/rh &alr of "primary
st rengt heni iy bRTUREEESS 8% the BERIL VeRet Y di anetrical ly opposed
to the | eading portion of RIGURE 2 tis eadview nedlken alonqdl iteds reek byt t he

doubl e t hread FIGURE 1; and
FIGURES 3-5 are cross-sectional views similar
to FIGURE 1 illustrating the present closure during

10 application to an associated container.

Detailed Description

While the bresent invention is susceptible of
embodiment in various forms, there is shown in the
drawings and will hereinafter be described a presently

15 preferred embodiment, with the understanding that the
present disclosure is to be considered as an
exemplification of the invention, and is not intended to
limit the invention to the specific embodiment
illustrated.

20 With reference now to the drawings, therein is
illustrated a tamper-indicating plastic closure 10
embodying the principles of the present invention. The
closure 10 includes a generally cup-shaped closure cap
12 having a circular top wall portion 14, and a

25 depending annular skirt portion 16. The skirt portion
16 includes an internal thread formation 18 configured
for cooperation with a like thread formation on an
associated container ¢ to which the closure is fitted.

In a presently preferfed form, the thread

30 formation 18 of the closure extends more than 360°
circumferentially of the skirt portion of the closure,
with the thread formation in the illustrated embodiment
extending about 540°. By this configuration, the thread
‘formation defines a region comprising about one-half of

35 the skirt portion 16 having an overlapping, double
thread profile (i.e., about 180° of the skirt portion),
and another region, comprising the other half of the
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profile region of the closure skirt. Each primary strengt heni ng bridge
34A defines a non-scored residual area having a radial dinension on the
order of about 25 0. 015-0. 018 inches, and a wi dth of about 0.030 inches.
This area is about equal to twi ce the cross-sectional area of the
remai ni ng non-strengthened bridges 34. Testing has shown that
it is further desirable to provide adgittogal rel atively strengthened

bridges in 30 spaced relation to the primar

st rengt heni ng bri dges

34n. Specif [ cal | i A b 1RRPORIA Yo B AOUARA Broei1 01 | d069, S¢fie

are provided in spaced rel ation

bri dges 34A. The

; prinary strengthening
AhBndetq” of the rFFhRPTE DM dges are positioned in the

region of 35 the frangibl Q)t.ﬁx@iﬁ?f(ﬁi dpesd BPEViERtiSxbHi thé closure
tendency to fract u(ra\e?éf)r er% yrel y’such as g(i]urtfrllgs a bo@t].efagt uégexfre;@férl{,r etfms

general |y not as %
5

10

15

- 20

25

30

35

lowermost portion of the thread formation initially
engages the matihg threads of the container, and thus
substantially provides the downward driving force to the
closure for application. This initially engaged
portion, referred to herein as the leading portion of
the thread formation, comprises between about 90° and
180* of the extent of the thread formation. Thus, in
the illustrated embodiment, the leading portion of the
thread formation éenerally coincides with that region of
the skirt portion having the double thread profile
thereon.

Closure 10 is sometimes referred to as being
composite in structure, in that it includes a sealing
liner 20 positioned adjacent the top wall portion 14 of
the closure cap for effecting sealing engagement with
the associated container. When the closure is used on a
container having a carbonated beverage or the like, it
is desirable to release the gas pressure within the
container prior to disengagement of the thread formation
18 with ‘the container thread. The provision of axially
extending vent grooves 22, which traverse the thread
formation 18 and preferably extend into the side wall of
the closure, provide flow paths for the release of this
gas pressure upon disengagement of the sealing liner 20
with the container finish.

To provide visually discernable evidence that
the closure 10 has been partially or completely removed
from the associated container, the closure includes a
pilfer band 24 which is at least partially detachable
connected to the skirt portion 16 of the closure. 1In
the illustrated embodiment, pilfer band 24 comprises an
annular band portion 26, inwardly from which extend a
plurality of relatively flexible tabs 28, each movable
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- 12 - exhibited in the region of primary strengthening bri dges
34A. In the illustrated enbodi nent, the secondary

strengt hening bridges 34B are spaced fromthe primary 5 ~ strengthening
bri dges 34A between about 45 and 90 circunferentially of the closure.
‘Addi tionally, each of t he secondary strengthening bridges 34B differs

inits cross-sectional area, and thus differs in its strength from
each primary strengtheni ng bridge 34A ' a®10" current enbodi nent, each

secorary =7 SToAbBILTY BebHLEeiye padEsERe], BT ShopmANGY onal ares
strengt heni ng brpiiyfe84bands24i inchudeppapchanudari interference bead 30
positioned generally beneath the tabs 28.
In accordance with the teachings of U.S.

5 Patent No. 4,938,370, incorporated herein by reference,
this arrangement desirably provides two modes of
interfering action with the associated container for
tamper-indication. After application to the container,
tabs 28 extend.generally'angularly and upwardly, with

10 the free ends of the tabs generally engaging and
abutting the annular locking ring portion of the
container. This orientation of the tabs provides the
first mode of failure, acting to at least partially
detach and separate the pilfer band 24 from the closure

15 skirt portion 16 during removal from a container.

Additionally, the tabs are positionable to
extend generally angularly downwardly. In this
orientation, the tabs engage and coact with the
interference bead 30 to effectively decrease the inside

20 diameter of the pilfer band, thereby again providing the
desired interfering engagement with the container
locking ring. This provides the second mode of tamper-
indication.

In either mode of operation, pilfer band 24 is

25 at least partially detachably connected from the skirt
portion 16 by fracture or failure of the frangible
connection joining the pilfer band to the skirt portion.
This frangible connection is provided by a score line 32
which extends circumferentially of the closure, and

30 which acts to at least partially separate and
distinguish the pilfer band and the skirt portion from
each other. The frangible connection itself comprises a
plurality of circumferentially spaced frangible bridges,
herein collectively referred to as frangible bridges 34.

35 As will be further described, in accordance with the
present invention, some of the bridges 34 are relatively

. strengthened to provide preferentially strengthened
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wi thin the purview of the present invention to provide 15 one or nore

strengt heni ng bridges in any nunber of relative orientations, with a
vari ety of cross-sectional ar eas. Fromthe foregoing, it
wi |l be observed that nunmer ous nodifications and vari ations can be
effected 20 w thout departing fromthe true spirit and scope of the
novel concept of the present invention. It @S ot I ntended that the
present invention be limted to the - specific enbodi nent illustrated.
The disclosure ige ions'ﬂheﬂﬂédffanéQBQé EEnhBét@BB?ndﬁdcﬁ|abEﬁrabhySUCh 25
modi fi cations asrggkgtmgéematurg Seggchmen Ckﬁe pilfer band from the

skirt portion.
With reference to FIGURES 3-5, the problem of
5 premature detachment is illustrated. Referring first to
FIGURE 3, it will be noted that the closure 10 has been
partially applied to the associated container C, with
flexible tabs 28 having been deformed upwardly to an out
of-the~way orientation as they pass by the annular
10 locking ring of the container. As noted, the leading
portion of the thread formation 18, which in the
illustrated embodiment extends about the double thread
profile region of the skirt portion (at the right-hand
side of FIGURE 3) substantially provides the driving
15 force for urging the closure downwardly into a fully
seated position on the container. It should be noted
that during this phase of application, a gap exists
between the lower surface of the thread formation 18 at
the single thread profile region of the closure, as
20 indicated at G. o

Referring now to FIGURE 4, continued
application of the closure is illustrated.
Significantly, the upper surface of the leading portion
of the thread formation 18 can function in the nature of

25 a pivot, indicated at P, as this portion of the thread
drives the closure onto the container. During this
phase of application, the generally diametrically
opposed portion of the closure thread can exhibit a
tendency to be "free floating", that is undergo limited

30 relative vertical movement.

During this phase of application, the tabs 28
begin to slip beneath the container locking ring, with
the resilience of the tabs resulting in a snap-like
action as they move past the locking ring. As a

35 consequence, and given the gap G which previously
existed between the lower side of the thread opposite
the leading portion, the closure may undergo limited
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- 13 - : CLAI MS 1. A

t anper -i ndi cati ng closure for a container, conprising a plastic
cl osure having a top wall portion, and a depending, annul ar skirt portion,
said skirt portion including an internal thread formation extendi ng nore
than 360[err] circunferentially of said skirt portion to thereby define a
region of said skirt portion having an overhgppi ng, double thread profile,
and a region having a single thread profile; a tanper-indicating

pi | }‘er band posi fddi&%:@'iﬂﬁiéhe&ﬁi bkdrd @rz%élfaa@wa to | fies derer, as
1o} udi g, e e CIARALTS SRl son et for, (AR L callpip sl
connecting sai d piHe erpgeandurtass b i 1l ihd Hzmgaahi eportaien Conks | tshag
a plurality of gap G at the lower side of the thread at the other side
5 of the closure is closed, the resultant sudden stopping
of the pivoting motion can cause stretching of the
internal bridges 34, with the tabs 28 urging the pilfer
band downwardly as the tabs move, under their own
resilience, to a position beneath the container locking
10 ring.

Summarizing, the action of the tabs 28 against
the container locking ring, together with the free
floating nature of the portion of the closure opposite
the leading thread portion, results in a snap-like

15 action cocking this portion of the closure downwardly,
thereby subjecting the frangible bridges 34 at this
portion of the closure to localized stress. As will be
noted, FIGURE 4 illustrates this cocked orientation of
the closure, as the side of the closure opposite the

20 leading portion of the thread formation is urged
downwardly under the action of the tabs 28.

Referring now to FIGURE 5, a secondary
reaction can occur a split second later during
application, when the flexible tabs at the portion of

25 the closure having the leading thread portion are moved
beneath the container locking ring. As this occurs, the
closure tends to rotate in a direction generally
opposite that which it rotated previously, with a new
pivot point P being created generally at the lower

30 surface of the portion of the thread formation opposite
the leading portion. This occurs after the first-seated
Tlexible tabs 28 have moved past the container locking
ring, with these tabs thus positioned to resist this
upward movement as the closure rotates. about the new

35 pivot point. Thus, generally the same ones of the
frangible bridges 34 which were earlier sﬁbjected to
localized stress are again subjected to localized
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circunferentially spaced frangi bl e bridges extendi ng between the inside
surfaces of said pilfer band and said skirt portion, including at |east one
rel atively strengthened frangi ble bridge spaced fromsaid region of said
skirt portion having said double thread profile. 2. A
tanper-indicating closure in accordance wwth claim1, wherein

said internal thread formation extends abou§jj540 circunferentially of said
skirt portion so that said region having said single thread profile
conprises about etgesal. f ofs sdild e ratpg&@dﬂmd artxhesaﬁxchxtmm lblﬁi/dl@gs sai d
doubl e thread profi]l

rlses t her haI sal,d skir n.
A tanper-indi cat tg’l 55 lﬁ’ ac?%e e'cl zﬁxrﬁrﬁ é\;&én&'-’éﬂy
said frangible mmmmpsaﬁn&Q:ﬁhs aqadmng|unxeadrnnnnmqnm3pznrmagﬁi@#kgrly

frangi bl e bri dge%us@eﬂt%.ﬁte tt\aoquem%%&er Hraldifly & aideaad-draggi bl e

bri dges haV|ng differing cross-sectional areas tqQ praqvide dlfferlqg
strengt hs. subjected to this rocking or wobble-llke motion d rlng

high-speed application.

N Referring now to FIGURE 2, the present
invention specifically addresses the problems of this
localized stressing of the bridges by preferentially

10 strengthening the frangible connection between the
pilfer band 24 and the skirt portion 16. This is
achieved by providing at least one, and preferably a
plurality, of relatively strengthened frangible bridges.
In light of the above discussion, it will be appreciated

15 that at least one relatively strengthened frangible
bridge is preferably provided in spaced, generally
diametrically opposed relation to the leading portion of
the thread formation 18. Accordingly, a pair of primary
strengthening bridges 34A are provided which are.

20 diametrically opposed to the leading portion of the

' thread formation 18, as defined by the doﬁble thread
profile region of the closure skirt. Each primary
strengthening bridge 34A defines a non-scored residual
area having a radial dimension on the order of about

25 0.015-0.018 inches, and a width of about 0.030 inches.
This area is about equal to twice the cross-sectiocnal
area of the remaining non-strengthened bridges 34.

Testing has shown that it is further desirable
to provide additional relatively strengthened bridges in

30 spaced relation to the primary strengthening bridges
34A. Specifically, two pairs of secondary strengthening
bridges 34B are provided in spaced relationship to the
primary strengthening bridges 34A. The secondary
strengthening bridges are positioned in the region of

35 the frangible connection which also can exhibit a
tendency to fracture prematurely, although this
premature fracture is generally not as severe as that
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- 14 - 4. A .tanper-evident closure in accordance with claim 3,
wher ei n at | east one of said strengthened frangible bridges
conprises a primary strengthening and has a first relatively |large
cross-sectional area, said primary strengthening bridge being generally
dianetrically opposed to said double thread profile region, at |east one of
sai d strengthened frangi bl e bridges conpr+ sizig-a secondary
exhibited in the region of primary strengthening
bridges 34A. _
In the illustrated embodiment, the secondary
strengthening bridges 34B are spaced-from the primary
5 strengthening bridges 342 between about 45° and 90°
circumferentially of the closure. Additionally, each of
the secondary strengthening bridges 34B differs in its
cross-sectional area, and thus differs in its strength
from each primary strengthening bridge 34A. 1In a
10 current embodiment, each secondary strengthening bridge
34B has a residual cross-sectional area about equal to
80%-85% of the residual area of each primary
strengthening bridge 34A. As will be appreciated, it is
within the purview of the present invention to provide
15 one or more strengthening bridges in any number of
relative orientations, with a variety of cross-sectional
areas. ‘
From the foregoing, it will be observed that
numerous modifications and variations can be effected
20 without departing from the true spirit and scope of the
novel concept of the present invention. It is not
intended that the present invention be limited to the
specific embodiment illustrated. The disclosure is
intended to cover by the appended claims all such
25 modifications as fall within the scope of the claims.
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strengt heni ng bridge and having a second cross-sectional area |ess than
said first area, said secondary strengthening bridge being
circunferentially spaced fromsaid prinmary strengthening bridges between

~about 45[err] to about 90[err]. 5. A tanper-indicating closure in
raccordance with claim1, wherein said skirt portion and said
"pilfer band are distinguished from each otbei by circunferentially

extending score |ine neans, said score |line Tfeans extending partially into

said frangi bl e bridges. 6. A tanpgry,iRdicatgng closure in accordance
with claimb, wherein sai d contalner en '

e
“plurality of-circunfefefmReryindicasing, cdodure

agi ng means, conpri ses a
%toénﬁ PR3N e t abs

" engageabl e vomprisifdgcontainer for at |east partially detaching said pilfer

band 1 om sal 6 ski 11 ROBgs T 1 omure HAVEIRY SRR AR S

novabl e abodepending,. annular skirt portion, said skirt portion
including an internal thread formation extending more than
360° circumferentially of said skirt portion to thereby
define a region of said skirt portion having an overlapping,
double thread profile, and a region having a single thread
profile;

a tamper-indicating pilfer band positioned beneath
said skirt portion, said pilfer band including means for
engaging said container for tamper-indication; and

preferenfially strengthened frangible means at
least partially detachably connecting said pilfer band to
said skirt, said frangible means comprising a plurality of
circumferentially spaced frangible bridges extending between
the inside surfaces of said pilfer band and said skirt
portion, including at least one relatively strengthened
frangible bridge spaced from said region of said skirt
portion having said double thread profile.

2. A tamper-indicating closure in accordance
with claim 1, wherein

said internal thread formation extends about 540°
circumferentially of said skirt portion so that said region
having said single thread profile comprises about one-half
of said skirt portion, and said region having said double
thread profile comprises the other half of said skirt
portion.

3. A tamper-indicating closure in accordance with
claim 1, wherein i

said frangible means comprises a plurality of
relatively strengthened frangible bridges, at least two of
said relatively strengthened frangible bridges having
differing cross-sectional areas to.provide differing
strengths. . |
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respective horizontal axis, and positionable to extend angularly upwardly
so that a free end thereof engages and abuts said container. 8.
tanper-indicating closure in accordance with claim7, wherein

said pilfer band further includes an annular interference bead positioned

generally beneath said flexible tabs, said tabs being positionable to
extend angul arly - 15 -

- 14 -

4. A tamper-evident closure in accordance with claim
3, wherein

at least one of said strengthened frangible
bridges comprises a primary strengthening and has a first
relatively large cross-sectional area, said primary
strengthening bridge being generally diametrically opposed
to said double thread profile region, at least ocne of said
strengthened frangible bridges comprising a secondary
strengthening bridge and having a second cross-sectional
area less than said first area, said secondary strengthening
bridge being circumferentially spaced from said primary '
strengthening bridges between about 45° to about 90°.
S. A tamper-indicating closure in accordance
with claim 1, wherein

said skirt portion and said pilfer band are
distinguished from each other by circumferentially extending
score line means, said score line means extending partially
into said frangible bridges.
6. A tamper-indicating closure in accordance with
claim 5, wherein

said container engaging means comprises a
plurality of circumferentially spaced, inwardly extending
flexible tabs engageable with said container for at least
partially detaching said pilfer band from said skirt
portion. ' '
7. A tamper-indicating closure in accordance with
claim 6, wherein

each of said flexible tabs is movable about a
respective horizontal axis, and positibnable to extend
angularly upwardly so that a free end thereof engages and
abuts said container.
8. A tamper-indicating closure in accordance with
claim 7, wherein

said pilfer.band further includes an annular
interference bead positioned generally beneath said flexible
tabs, said tabs being positionable to' extend angularly
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downwardly for engagenent with said interference bead to effectively
decrease the inside dianeter of said pilfer band. 9. A _
tanper-indicating closure for a container, conprising: a closure
cap having a top wall portion, and a dependi ng, annular skirt portion, said
iskirt portion including an internal thread formation for cooperation with
said container, said thread formation including a | eading portion which
first engages said container during applicastion of said closure thereto;
a tanper-indicating pilfer band positioned beneath said skirt portion, said

ipil fer badmbwniiatdmwgfdmaéﬁgé@meﬂﬂ?ﬂiﬁﬁ aand Qﬁlﬁb&lf@@‘eni:ﬁ(rj bfead tobl
tarrper I Ndl reter t I- e neans
'at | east pat[r:“flcaﬁoj{] e]g%t%\%%%?flec tﬁ Hlﬂeilg X‘e% bgng 1s?‘a skirt

‘portion, :hanﬂiranglble means conprising a plurallty of circunferentially

spaced frangible briglggspd AC] g 89t Bhy! 828EuRRe fB%' al iéfu itierengt hened

frangi bl e
comprising:

a closure cap having a top wall portion, and a
depending, annular skirt portion, said skirt portion
including an internal thread formation for cooperation with
said container, said thread formation including a leading
portion which first engages said container during applica-
tion of said closure thereto;

a tamper-indicating pilfer band positioned beneath
said skirt portion, said pilfer band including means for
engaging said container for tamper—indicatidn: and

preferentially strengthened frangible means at
least partially detachably connecting said pilfer band to
said skirt portion, said frangible means comprising a
plurality of circumferentially spaced frangible bridges,
including at least one relatively strengthened frangible
bridge circumferentially spaced from said leading portion of
said thread formation for resisting premature detachment of
said pilfer band.

1o0. A tamper-indicating closure in accordance with
claim 9, wherein

said relatively strengthened frangible bridge is
generally diametrically opposed to said leading portion of
said thread formation.

11. A tamper~indicating closure in accordance with
claim 10, wherein

said leading portion of said thread formation
cbmprises between about 90°-180° of the extent of said
thread formation, said strengthened frangible bridge being
generally diametrically opposed to the center of said
leading portion of said thread formation.

12. A tamper-indicating closure in accordance with
claim 9, wherein '

This is tha replacement sheet

!l "lllj mimm - o -3 o0e s



bridge circunferentially spaced fromsaid | eading portion of said thread
formation for resisting premature detachnent of said pilfer band. 10.

A tanper-indicating closure in accordance with claim9, wherein

said relatively strengthened frangi ble bridge is generally dianetrically
opposed to said | eading portion of said thread formation. 11. A
tanper-indicating closure in accordance mﬁ#% claim 10, wherein

said | eading portion of said thread formatt®dn conprises between about 90

-180 of the extent of .said thr farnnatj | { rfﬂgﬁ¢¥H$@ i bl e
bridge being generaFPﬁadPgﬁgﬁfﬁggﬁﬁ31§g§§g§?§§y %gcente 0 séﬁd eadi ng
porti on otomprdsesr aapliwakityoef ralatively istimrnothenehtfmRPEidt®ire in
accordancsrwh&gsglain19, wherein

13. A tamper-indicating closure in accordance with
claim 12, wherein ,
at least two of said relatively strengthened
frangible bridges are of differing cross-sectional areas to
provide differing strengths.
14. A tamper-indicating closure in accordance with
claim 13, wherein
at least one of said strengthened frangible
bridges comprises a primary strengthening bridge and has a
 first relatively large cross-sectional area, said primary
strengthening bridge being generally diametrically opposed
to said leading portion of said thread formation, at least
one of said strengthened frangible bridges comprising a
secondary strengthening bridge and having a second cross-
sectional area less than said first area, said secondary
strengthening bridge being circumferentially spaced from -
said primary strengthening bridge. '
15. A tamper-indicating closure in accordance with
claim 9, wherein
said internal thread formation extends more than
360° circumferentially of said skirt portion to thereby
define a region of said skirt portion having an overlapping
double thread profile, and a region having a single thread
profile, said leading portion of said thread profile
extending in the region having the double thread profile.
16. A tamper-indicating closure in accordance with
claim 9, wherein
said container engaging means comprises a
plurality of circumferentially spaced, inwardly extending
flexible tabs engageable with said container for at least
partially detaching said pilfer band from said skirt
portion.

17. A tamper-indicating closure in accordance

/ ' vy . -
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- 16 - said preferentially strengthened frangi bl e neans
conprises a plurality of relatively strengthened frangi bl e bridges. 13.
A tanper-indicating closure in accordance with claim 12, wherein

‘at least two of said relatively strengthened frangi ble bridges are of
differing cross-sectional areas to provide differing strengths. 14. A
t anper-indi cating closure in accordance wi{ <l aim13, wherein at
| east one of said strengthened frangible

with claim 16, including

circumferentially extending score line means at
least partially separating said pilfer band from said skirt
portion, said score line means extending partially into said
frangible bridges.

L]
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bri-dges- conprises a primary strengthening bridge and has a first relatively

| arge cross-sectional area, said primary strengthening bridge being
generally dianetrically opposed to said | eading portion of said thread .
~formation, at |east one of said strengthened frangi ble bridges conprising a
secondary strengt hening bridge and having a second cross- sectional area
less than said first area, said secondary a8rengthening bridge being
circunferentially spaced fron1sa|d pri mary strengthenlng bridge. 15.

A tanper-indicating closur- 0 9 ¥ RENGIHENED O wherein

said internal thread fog ﬁﬁg _ ;Néﬁﬁﬁsgiﬁﬁléﬁggﬁﬁﬁ] circunferentially

of said skirt portion t0 efrrne a reglon of sard skirt portion
havi ng an overl appi ng doubl e thdbdﬂiiﬁbﬂiﬂh——éﬁd a region having a single
thread profile, saidleash muictmﬁ prastidrepssyprof (1@) ekhebdias in

e o, D P A PR B o ascacyfy B abagi

engagi ng rieares skmqn|pn£¢zpn (16) of the closure (10) by a frangible
connection. The frangible connection comprises a plurality
of circumferentially spaced frangible bridges (34), which
fracture attendant to removal of the closure (10) from an
associated container(C) to provide visually discernable
evidence of opening. In order to facilitate high-speed
application of the closure (10) to a container(€), one or
more regions of the frangible connection are preferentially
strengthened by the provision of relatively strengthened
frangible bridges (34A, 34B). At least one of the
strengthened bridges is generally diametrically opposed to
the leading portion of the internal thread formation (18) of
the closure (10).

FIGURE 1
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plurality of circunferentially spaced, inwardly extending flexible tabs
engageable with said container for at |east partially detaching said pilfer

band fromsaid skirt portion. 17. A tanper-indicating closure in
accor dance _ - 17 - wth claiml16,
I ncl udi ng circunferentially extending score |ine neans at | east
partially separating said pilfer band fromsaid skirt
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portion, said score |ine neans extending partially into said frangible
bri dges. _

FIG. 4
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