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catheter may therefore extend through the wall of the
bag without disrupting the integrity of the bag as a
fluid collecting device.

Problems associated with such a
construction include the need for utilising a special

‘bag having a pre-formed opening for attachment of the
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clamping rings and the requirement that only catheter
tubes of certain size be used if an effective seal is
to be formed between the catheter and the clamping
assembly. The latter prdblem has been reduced in
commercial constructions by utilising a gradually
tapered tubular'hipple formed of elastic material
that  may be cut anywhere'alohg its length to form a
catheter-receiving opening of selected size.

However, in the use of such a product, the nipple is
adhesively secured to the wall of a bag after an
opening is manually formed therein. Although the use
of a bag having = ﬁre-formed single-size opening is
eliminated, such a construction introduces additional
complexities and problems in manually formiang an
opening of the proper size ian the wall of a bag,
enéuring that the outer surface of the bag about the

or atta&hrrent of the
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'157" used for wound covers, surgical cevers, and pouches
of the type widely available as collection '
appliances, and which result in a secure and highly
_ 'ieffectlve leakproof attachment that dlspenses with
- - ' the use of adhesives and sealing agents.

20 . .~ Te invention provides an access port
forming device cdmprising'an'internal_coupling ring
having a tubular side wall and an outwardly-.
'proaectlng flange at one end thereof; the internal

_ _coupllng ring being .1n use, extended through an

25 - opening in a wall of flex1ble, resilient

' thermoplastic materlal such that the wall of the
thermoplastlc material engages said flange and
. defines an axially-turned collar extending about the
"said wall of said rlng, a tubular nipple of
30 elastomeric material hav1ng a proximal end portion
dimensioned to fit about the 31de wall of the rlng
and having a reduced distal end portlon, and an
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- external- coupllng ring adapted to extend about sald
' 1nterna1 ring to clamp said prox1ma1 end - portlon of
. 35  said nipple and said collar therebetween sald '



external ring including |ocking neans engageable wth Said‘ﬂkan§e‘f6r1
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p des a device for 5 form ng an access opening in a wall of thin,
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~externally about said ring; an elastomerlc tubular
15 . nipple having a resilient proximal skirt portion -
-adapted to receive said rlng and collar and hav1ng a
distal portion extendlng axially beyond said proximal
skirt portion; an external ring adapted to extend
about said- prox1mal skirt portion for clamplng sald
20 proximal skirt portion and collar between said 5 . o
~ internal and external rings; and locking means -
integral with said interhal'and external.rings for
locking said internal and external rings against
ax1a1 displacement. _
25- - The invention further prov1des a method of
forming an access opening in a wall of thin,
-flexible, stretchable thermoplastic materlal
comprising the steps of placing a coupling rlng about
. the body section of a piercing element having a : ;
30 | generally conical portion extending axially beyond |
said ring; plerclng said wall with said conical
‘portlon and advanclng said element and ring to cause. .
- an annular axially-directed collar of stretched
material to be positioned externally about said ring;
35 positipning;the resilient annular skirt portion of a
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-3a- t ubul ar* elzastorrerl c nipple about said ring and collar; and then -
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said col lar against both said skirt portion and said ring by 5 ting a
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gure 7 is a sectional viewsinilar to Figure 6 but
s follow ng attachment of the access device and after

lapxof the piercing elenent; Figure 8 is an enlarged fragnentary 30 ..
itabgl view illustrating t he | ocki ng rel ati onshi p. between the parts of/
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e ouch’ e rein to mean any
§€§P§§eﬂbééﬁ ﬁ90§ﬁ618ﬁ90pen|ng adapted to be secured

toma for pPegaeki BUikhg perspective view illustrating
the internal support ring and plerclng element in
preassembled condition;

FPigure 4 is a sectional side view
illustrating commencement of a fllm-plerclng
operation;

Figure 5 is a sectional view 'similar to
Figure 4 but illustrating the parts up01 completion
of a2 film-piercing operation; . .

Pigure 6 is a sectional view showing the
subsequent'step of coupling the external locking ring
and nipple to the internal support ring and pierced
thermoplastic film; '

Pigure 7 is a sectional view similar to

Figure 6 but depicting the parts following attachment

of the access device and after removal of the
pierclng element; ’

Figure 8 is an enlarged fragmentary
sectional view illustrating the locking.relationship.
between the parts of a completed assembly; _

Figﬁres 92, 9b, 9c and 9d illustrate four

alternative nipple configurations that may be used in
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the method and device of this invention; and
. Pigures 10, 11 and 12 illustrate variations
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pati-ent “and Voc‘cohlécting exudate. Reference may be 25 had to ce-ewped
US patents 3,954,105, Re. 29,319, 4,203,445, and 4,213,458 for disc
of vari-ous pouches intended for such purposes. The di nmensi ons and
capstructions of such pouches vary depending on the precise uses for-y
t hey~are intended; 30 however, such pouches are typically formed of _
fl exi'bl e thernopl astic sheet materials conposé@'or treated to provide

vapour barrier properineshastepd oS hewiethodlr mhan wsdpgy i esipplleornf the

exanpl e, one comer ci rial. ni nsity 35 pol yet hyl ene
coextruded with a pmé?ﬁ%ﬁﬁ#%ﬁﬁ%&fﬂﬁ?éﬁﬁ?%@ﬁﬁ%ﬂ core, is comercially
avai | abl e under the trade nark TSaridbiaetnatel mort-fonmwag deaticsal! 0

Mdland; M chigan. . ldoddrdihde:d s ti0RAn Aot HulsS Thrleddtpriiha ganel s of
such a pouch may_ be forned from any 5

of a variety of qther suitable '
thernopl astic net eri 3 YPRRABHES Sidi FURPHT o FIME &F ¥ ré\?ﬁpl‘ﬁc\’rﬁ’ili“rﬁgs: P 12
and Si er Fi ng el enent 1114,I o e]_da{im% mj{]nga dﬁ)w;dtdezdimamompllamg rrlalng i1\2eland
rigid polymeric materj| C s_highs_ 10 ensi ol yet or _
pol ypropyl ene, alt ho@lﬁ1 %f%se{]mﬁ‘%‘f]e# %é’l%pjlrﬁ gﬁﬁ bre]\ tﬁ%ﬁ hew%og%%‘a > 8
Loupling ring 11 has piereing ablemesnt g, yia aseded rsipdenedng theopdasdics
opposite ends, and br o fifc i feGiltp WoiIHior o1 RIOIAR ¥R Yener

e S

- flange 16 at its_proxima n ower end, 1en viewed as-de%Lcted . Imn
“the enbodi rent R Fi RARks theretr, afkpr Mhichddedd npmoyed,Amd 2%l a-
slight upward or dist@iséfpded. Theo CtHere®isénts WHaAtr ehlbaoupLimeg frliange akfl

is 20 preferably rounded,, and the er. .suyf of, the fla i.e.
t he surface faci ng-tom St %c%?/e??ieﬁgaomeﬁbgjeaha? éio tHe &%ﬁ'&l%ﬁ i's

provi ded S sheet, that film or sheet also becomes a component of
the final combination. ' .
15 While this device may be used to form an

access port in, and a sealing connection with, any
suitable film or sheet material, it is specifically -
. useful fof;forming an gccess'port in the wall of a
_ thermoplastic pouch for the purpose of inserting a
20 cétheter or other conduit therethrough. The term
"pouch" is used herein to mean any protective or
collective pouch having an opening adapted to be
secured about a wound or stoma for protecting the .
_ patient and for collecting exudate. Reference may be
| 25 " had to co-~owned US patents 3,954,105, Re. 29,319,

- 4,203,445, and 4,213,458 for disclosures of various
pouches intended for such purposes. The dimensions
and'qonstructibns of such pouches vary depending on

- the precise uses for which they are intended;

30 however, such pouches are typically formed of
' flexible thermoplastic sheet materials composed or
-tfeated to provide vapour barrier properties as well
as liquid barrier properties. For example, one
~ commercial material comprises low-density '
35  polyethylene coextruded with a polyvinylidene

omed
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W th an annul ar channel or groove 16b (Figure 8). It will be noted that at.
i ts dppar ‘or reduced distal 25 end, the internal support ringis
prO‘i Fwith a downwardly and outwardly inclined or bevelled surface 15a

i ' i i i ndrircal section 17a
R’ 18. The bod ortion 17 30 includes a cylindrica ( a_
g?rgllength apprOX|nétPng t he axi al di nensi e6=of the internal 'coupling ring;
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t he
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ternal surface o h en
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Figure 3, they wi|P VeRrdehyi afcothect suitablliet ithe ruopRes e hate@dh16or C

' he area of contact
is exerted to over GaR@n hﬁlﬁilQE' BRheES! glance in t
near the bevelled end 1? ?ea y indicated, the wall 15 of the

internal 10 coupl i ng r|ng EE P@upléﬂéraﬁn38tddeﬂédandnp1pmbnnge bei.ng to

than e e t [Ci ng.elenent 14
e the iy '1'1”‘52“"“"“ |anarecraraet=Or RLURER, ' UG -RbTRS BAC oo h 6

si,ve.force wl
the parts follomnn§%g$%P gsaﬁgléoaﬁirﬁgris matéﬁéﬁ&tﬁﬁﬁb as Hégbri bed
her ei naf t er . 10Anot Aensptyppedyéthylaner ongpohgprebly1dhe?

[ formed-over it, so
fine the shape o I I sheet materi.a
?ﬁa{ t he coIIaP na%agggﬁggglﬁégggp?hrg% %etmeen the rings 11 and 12. 20

The body portion 17 of the pT FciﬁéeénéheﬁoumliagsningcnmdhasaaconlcaI.
upper portion 17b preferably slightly tapered side wall 15 open at

opposite ends and provided with an outwardly-
15 projecting annular flange 16 at its proxlmal end (1ts
' lower end, when viewed as deplcted) In the
embodiment of Figures 1-8, the 4ing 11 is genérally
cylindrical with a slight upvward or distal taper.
The outermost surface 16a of the flange 16 is :
20 preferably rounded and the upper surface of the
' flange 16 (i.e. the surface facing towards the
‘bevelled upper end 15a of the ring 11), is provided
~with an annular channel or groove 16b (Figure 8). It
- will be noted that at its upper or reduced distal
25 ©  end, the internal support ring is provided with a
downwardly and outwardly inclined or bevelled surface
15a (Figure 8). ' '
The pierclng element 14 has a. body portion
17 and a flange portion 18. The body portion 17
30 ' includes a qylindr1cal section 17a of a length
' -approximating the axial dimension of the internal
coupling ring 11 and a diameter matching, or slightly
- greater than, the smallest inside diameter of the
ring- 11. As 'a result, when the body portion 17 of
35 ' the piercing element 14 is inserted into the openlng
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term natlng ﬁm‘a bevel | ed bl ade-like ti'p 17c. Figures 3 and 8 reveal that
when the ring 11 and el ement 14 are preassenbl ed, the sloping surface of’25

the end 15a of the ring 11 serves as a continuation of, or at |east y oS :
sharp departure from the sloping outer surface of conical portion 1 I+t -

is.to be noted fromFigure 1 that the outer surface of the conical upper
pogtlion 17b is 30 textured, in contrast tao-aeing polished, gl ossy,
slick, or exceptionally snooth. The texturing may, take the formof dense
craters and proj ecti ¥hsth? TR8oLLoptRe sPuket TR theEW e hat i s
cogrmnl y klnown' as a geosied fTaiwhllofridtidmadly iewgsde thedntermadre -
substantial, taking {h f r e | ( | t reegul ar
or ‘random pattern) t%‘é(ff%één%g F%%d{%gﬂ E’c%?ﬂéje%&#y%ee %&R(e?d %;%.1 5%
frosted finish fornmelFbgurex8lri ngonsequently useren othd @anty ate Hithad ng
el ement has beeg f OUGQgéthrﬁrpé‘étifﬁéﬁ%&t@éff&tﬁfé‘uré’% OfHesF W Wdniin
e

t echni ques may Dbe used. gurpose In_any event iIs to prevepnt the conical
surface of the upperipofPnpactes eppditiorikpntesd Fhel koieny ipree 1s

‘thermoplastic film Oéxﬁhﬁgi&_ g_at §veAtons tmthfr:mtmnas #es Tt drogereich t]t(bh f
creating a resistance_to sliding npvement. x£eeds ear rength o
“the filmor sheet naPBPFFaP? ?ﬁﬁg?gg E?%rt5&%2£?€Ei$%éuﬁﬁgﬁlﬁ%haff% di aneter
- cylindrical extensioaloéadpeindbestedyphe wsll 1poofithe limternahg a heel
¥ or bevelled enggsurf (Fhgureql : , | 6h@ shepes

pi erci ng edge ?Rat igsgg%?ﬁ§ 5?§§d??n%3 gggf?ﬁfgﬁéhfgﬁﬁ%%ﬁno§hsheet tde
initiate collar fornBeiB&. t0} PrARidecRRlY oLibmitodki LT Heb ioRRY | eRBREFTRE 174
shoul d either 20"  vBetgeenw thet peepoihacelomenbel fommdathooringn L7poor

shoul d be.in close p%ﬁé%nL&XeégiLQa§o§géfgffl agttggtnecessary to
E o | separate the parts following piercing and coupling
"_15 operations as described hereinafter. Another purpose
- for tapering the wall 15 of the ring 11 is to define
the shape of the collar of film or sheet material
formed over it, so that the collar may be readily
_ captured between the rings 11 and 12. '
20 S The ‘body portion 17 of'the piercing element
' 14 also includes a conical upper portion 17b
terminating in a bevelled blade-like tip 17c.
Figures 3 and 8 reveal that when the ring 11 and
‘element 14 are preassembled, the sloping surface of
25  the end 15a of the ring 11 serves as a continuation
of, or at least avoids sharp departure from, the
sloping outer surface of conical portion 17b.
- It is to be noted from Figure 1 that the
° ' : ' outer surface of the conical upper portion 17b is
30  textured, in contrast to being polished, glossy,
slick, or exceptionally smooth. The texturing may
take the form of dense cratéers and projections of
microscopic size that give the surface what is |
commonly known as a frosted finish, or the texturing
35  may be more substantial, taking the form of surface



--of the ring 11 (Fi

i mredi ately follow ng the piercing of an openi ng through a f|In1or'sheet

the ni.ng. so forned is forced to becone enlarged and to develop the 25

cha ristic collar, as hereinafter expl ai ned. An annul ar flange portion

18 o he pi ercing el ement 14 includes inner and outer sections 18a and S
18b, respectlvely The inner section 18a has®a dianeter |ess than the - ‘4

outsi de di amet er Ofu{&\ﬂéﬁonsfwﬂg@lﬂ&ﬁeﬂfrégﬂﬁrl@rliandeﬁepaﬂt@gﬁaal out er;
section 18b is step€ed belowﬁsectl nH%§$ and feraF % aﬁ dan outskde =
di aneter substanti at#§® B2YHePe  Hedtt +%ﬁ%€ hg p2k§d18Y%and
ext ension 27 of thefromgedLZEimélacfd:rm@d eby Msextuningnthe enovdd wv$ed hEo35 '
pi er ci ng- el enent 14 ?Eéeﬁﬁgcglép?ig eéfg$?§9ug én?ee% ;bgg 11 and
e

external coupling r|n ggw% or me rnDp astic rubber,
| atex, or any %therp%tﬁ¥%ﬂﬂ%¢%ﬂa% t1ve nebet i atheanter T id8s a proxi na

skirt portion 13a 5techii é‘sdméjabet@@@ded 'métp@ﬁpé§b mlanyheveﬁbodsrrent |
illustrated in Flg

tion eneral Ly ¢ ndri cal ,
preferably having a %I?ﬁﬁYé?gpg?ec%??%gi nﬁ?ﬁﬁaﬁftﬂé ﬁ%etﬁﬁg? x héoplng
11 and, in -an unstrt¥ohfdostaticking tosthe dohtasloﬁsthérmopmpptmzlﬁaﬁsly .

the sanme as, or sllgpté% é@rggge;ng ngﬁytgél?gnfggebggn%hgoshgg wal I 15

annu rounded cross- seéti onal
conflgurat|on‘QrOJe@?@aﬁbmﬁmﬁrEP?lﬁF%ﬁF?hE°sRl%@1ﬁ6rFPBﬁm$9§ 5B8lit the open

- lower end thereof, éﬁceedanﬁhes'cdaﬁegsr@ﬂgdht@fberxéefemedrv\shben t he
annul ar channel or gove i6b of the flange 16. An external rib 21 extends

about the | ower hi ppl e 13 and prOV|des an upwardly facing

shoul der 21l1a for Iocklng engafeeehipwl V& takesxthenfbrni nf 22smadd-20

223“{ﬁ;rgé;er2ﬁg {g&f&ﬁe@greéﬁfﬂﬂérf@QPtek9§1§¥bﬁto?OEEEOEoﬁgaaitubBSrUpper
15 portion 17b having a heel or bevelled end surface 174
(Pigure 1). The bevel results in a sharp piercing
edge that is ea31ly urged-into and through a film or -
- sheet toJ;nit1ate collar formatxon. It has bheen
'found:that-the bevelled surface 17d should either
20 . merge with the surface ofjthe'conical portiopl17b or
should be in close proximity to thét surface, so that
: immediately"following-the piercing of an opening |
through a film or sheet, the opgnihg.so formed is
_ forced to become enlarged and to devélop the
. 25 characteristic collar, as hereinaftef_explained.
| ' - - -An annular: flange portion 18 of the
'_piercing_elemept_14 includes inner and outer sections
' _18a,and-185; réspectively. The inner section 18a has
a diameter less than the outside diameter of the
30 ‘flange 16 of the ring 11. The integral outer section
18b is stepped below section 18a and preferably has.
- an outside diameter substantially iarger than the
flange 16_6f the ring 11, and extension 27 of the

L]

ring 12 to facilitate insertion and removal of the -
35 piercing element 14 with respect to internal coupling



simlarly édapﬁed.for interloéking engagenent with th rnal o i
| . . _ e exter oy
ri-ng 12. The upper o o don
Firgures 1-8 progressively di m nishes in internal and external di
t:he taper being increnental: rather than snooth or uninterrupted.

Speci
CQ, XI

Si

si ze,

portion 13b of the nipple of the 25 form dep

fically, the upper portion is stepped to provide a plurality of

al cylindrical

wal |. portions: 23 30 of ™fnicrenental | y di m ni shing

in an upwar dl y-.gxkenti 84 Sext&€tnal Stctiptihgnoingal 2 wal | :
have general l'y cylln%rl%al |nn§éﬁs$%£%§gs19 pé%fi?ﬂ%@%§£|ngfﬂgggé$§£; 2
e

t he sizes corresponding

e ran cat het er

stes that might be ﬁﬁbﬂemAthathm,aQSeathOthﬁn Pﬁetabl?l?b%??%H?EﬁFglven
Leesnlpple 13 i's cloggdeay %tsaq3p§5c§ﬁ§e§3ﬁ p@bkhﬁumhskirﬁﬁyortiodeb3aed
pplied to the user W eni ng_havin
‘the inside dianBter andtaedistalsp PPe B?Flgaplgé ?1 g@ ?%ﬁ @g%£$kthe
surfaie Igﬁfgﬁhgrgghéggﬁgkragealmg tzghaesa198dethalbk12a pno§e0nni§$nh§
Qutern s t

portion 13a of the. nv‘:gﬁﬂfeégigIy °§Bé89 8§FP pr 2§?3§?8 HHQIH% ahgéﬁéhﬁfng
ring 12 has an |nmardbpeprepe¢95mgndnmm unthlihgetémeﬁlﬁfzﬁ ﬁdaﬁPédpfo be

"received within exter cess n
‘e 8) An intof I’ égxnu %%tg'fettc?;%d isRRER, S halsl HhsRaet GemeA88ons

seril e

(Figu
13.

‘the nipple"s skirt p
Figure 8) and is prowemaionaﬂ1annﬁmgunaﬁianRQQﬂﬂctﬁuﬁﬂﬂ§W%ﬂglﬁo?PPQC

I n addi ti on,

tat
wskirt portion 1%a re@@pr@gumqé:eily th?.%ﬁ%Gﬂ?g@ql&@r%l'gﬁﬁ%%%? RLnE)BIee
downvar iy ext endi t Nendxoaasl susploenaf e Eidenolalded Saof the ring 11
) 9 G o 5! A AP AoV e AR gsheyond

irts are assenb as shomméhn 20

¥i ng

The. rounded per'pher%ﬁ¥}éi5%rtion 13a about the open lower end thereof,

bed

15

- 20

25

.30

35

and is dimen31oned to be received within the annular
‘channel or groove 16b of the flange 16. An external
rib 21 extends about the lower end of the nipple 13
_and provides an upwardly facing shoulder 21a for
flocking engagement with the external iing 12. An -

_ annular external recess 22 extends about the skirt

portion 13a at the upper end thereof and is
gimilarly adapted for - 1nterlock11g engagement with
the external coupling ring 12. _

- The upper portion 13b of ‘the ﬁipple of the
form depicted in Figures 1-8 progre331vely diminishes
“in internal and eXternal'dimensiois; the taper being -
incremental rather than smooth or uninte;rupted
Specifically, the upper. portion is stepped to provide

- & plurality of coaxial cylindrical wall portions 23

- of incrementally diminishing size in an upwardly-
“extending series. Such cylindrical wall portions 23
~have generally'cylindrical inner surfaces of
_1ncrementally diminishing size, the sizes
corresponding generally to the range of cathete;
sizes that might be used with the assembly. In the



ange 16 of the internal coupling ring 11. The extension Q?_pﬂojeEtSJ

' hgf’fl'ange 16 and al so i.nwardly beneath that flange, defini'ng an

| hp ~at 25 the I ower end of the ring 12 that is smaller than the
maxlodm di amet er of the channel 28 and the outside dianeter of the flange
surface 16a. Therefore, when the parts are ask@nbled as depicted in Figure

8, a snap fit devel pppudeiaeesn tHevdh AnEite 191 9p14 NE5Ti90cBOsed” 44 ppd the .
i nternal |l y-grooved exten5|q£ é% of %Fg rlng.% to-reslgt_sgb equent axial -
separation of the piPRST 9B L@ps2HPRoReRg FHEadevite 5?1F?§ur9§ 1- 3 are.
illustrated in Fi guswppdied tostine ngséhavitheaBSopenpngrisaningl #nent 14 and
internal- ring 11 arg. ¢ SYPPLLEGNE Dr Y £8S d; fQrm Lt he us L LSt
joins. such parts é§F§ﬁ%&% i%&F]é%ﬁg?g93%d€?hgﬁgg%§§%§§ @%%ﬁ“g%?n§£d£¥%p of
‘the piercing & ereranallesk ccrhtndnieabnvalbxportionl 25 Wwhsthepsesteted in
Figures 4 5 and 5. " The actp@neckfesrsstnéba iyn'% PIRECI A0na8da ds e NT -
operation rather-thaqH€ ﬁé%tfﬂ& oper?tlon. W the result that as ﬂg
openi ng devel ops i "*&#ne Wl | VRESRdI? %r%ﬁ}a?bﬁ 80 SRULARRA@ENBFal
- .textured, conical pietkitige cdetentsidfdeadcohtodd of theeskabtrpogtidn
“carried by it), th tepi gy ' I S dly,Lo
upmardly-projectinS’%%I?%reé%q§%%€f?¥E%flyﬁégég?%ggﬁfihggﬁgl?kgép%gfthe-
internal ringt@1 wheeuphingi eivgnl2 ahes drwingaséip-projenpiageanyrlagnre
?76 fAItEoug_h the pfﬁé&gélgb:lizib.Qgeé@épﬁédlﬁo'?étf@%eﬂv@d gbehbsve! led tip
o e piercing elenent 14; and,hecgn a_stretehing and_enl ar
operation as the.coﬁfﬁ%fnﬁtr?3E§3§Y%Bp?ggF§§sE§PPﬁ?oﬁgﬁg%h BBE%FHB Pgathe
wall, a transition ﬁﬁtgmsenﬁﬁr the Entlephalhenpukari bgdentagfon 26tneachi ng
tsthgpzénvewr t |h-| ty he col{pé POwoF' adbrethedskiot pBRLEOR' $3h POLELQDs1EReON 1O
_ 1 rib 21 at'the lower end of the nipple 13. 1In _
‘addition, the external coupling ring 12 includes a
downwardly-extending annular extension 27 that
'cont;nues"downwérdly'peyond'the nipple's skirt
" portion 13a (when the parts are assembled as shown in
20 Figure 8) and is provided with an annular internal
'lchannel_28l§or receiving the rounded periphery of the
'_flahge'16.of the internal coupling ring 11. The o
extension 27 projects below the flange 16 and also
_ inwardly béneath that flange, defining an openiag at
.25 the lower end of the ring 12 that is smaller than the
| ~ maximum diameter of the channel 28 and the outside
‘diameter of the flange'surface-16a; Therefore, when
the parts are assembled as depicted in Figure 8, a
- snap fit develops between the flange 16 of the ring
30 11 and the internally-grooved extemsion 27 of the
- ring'12 to resist subsequent axial separation of the
" parts. ' ' '

_ ";The steps of using the deviée_of Figures 1-
3 are illustrated in Figures 4-7.  Assuming that the
35 . piercing element 14 and internal ring 11 are not



of +the rrng 11. The outer ring 12 and nipple 13 are preassenbl ed,

L, L
cylindribatemall 15°of the ring 11. - The bevell ed end surface 15a of.=x
ring 11 helps to ensure a. snDoth transfer of the collar. 30 fromt
conj cal surface 25. 17b of the piercing element 14 to the outer

|n*E|gure ., either"by the manufacturer or the user. The assenbl'y s :

fitted 30 over the -protruding conical por tildm of the piercing el enent

14, and snapped aborsru;;plle.efdl a@geretaselaebu@aeroumg the Jsed 19 ZRNNGN 1
depicted in.Figures 6 subass l'ies are br ought_tog ether t he

nat erial of the viall® ?ad‘trse@tseé Sutt ot érg““eflaﬁ@‘é1 fées dﬂh@"ﬁtﬁt &hgal
ring 11 and is for nqxbir*ntte«i tthie afnahar pge@e\iaglérleprem\zu ded it ot laaid fI ange

Wth the external I‘I.H}g.qél% 1S RG4S 1le n %_C%‘( & d Eer ‘@J zisgl:nctl“@uﬂ ange 16

firm.y clanped between roun outer surtace

-~ and the ¢urved 3 nne@ndydf-ac &hef atCI’GéO@haﬁnéﬁsztatlatlrlya@dlptllecs‘ﬁ!l’lté?h@n@kr e

portion 13a of the rde@vhl-@to,pee-la%ammraltﬁem RS Ja\?/’v dus el dﬂbﬂaﬂ%
an

seallng engagenent mntg e co %g wal | % rt|on -
of 10 “the wall whidBei 8Y 8RN ERaPRETIE D de LoR% Lredhe Lo
that th [T W - lln dslenl2rgadd nkemeres ot tve -
i miobl I ?s\evg with (r:guvpi gtegm:%%%g%:i ot agrp@;_:% [ LH e|r1t ( K\'drtt yf the

' 3% endure ?& ?# % % % P

nipple 13 is utilis ght seal

bet ween such p&tts. ilntﬂell’(i\ﬁrln@‘iﬂﬁeHoGﬁtfrﬂgdoMr e on%ften@ap‘iee‘rlcﬁln@fel’ﬁél@ent

14 s sinply vmthdrwnf momotlhe upWaradly ton@ ok a%ndﬁdaedﬁye@q%ee&%

portron of the. nippl n rsely .to.ex dric B
openi'ng of a size tif: lﬁaﬁ;bltaggﬁg Ys EFGiTaL? sz%g’a?gé’atiﬁe 1gtjt"é‘?r %é"t‘?rface B
of a sel ected catheﬁ@ﬁe@n@drrumgeﬁ1cwhdn|mherpd@ﬂdum@pmhd d%amhm@ghteme tlp

of the. . is completed (Figure 5). Although the piercing

15 -operation_ls_initiated by the bevelled tip 174 of the -
’ piercing element 14, aud'becomes a stretching-and';'
enlarging operatlon as the conlcal surface 17h
. progresses. through the opening in the wall, a_
rtransition occurs near the end of the pierclng and
20 stretchlng steps, with the collar 30 being directed
' hefrom the conical portion 17b on to the generally _
cylindrical wall 15 of the ring 11. The bevelled end
- surface 15a of the 11g 11 helps to ensure a smooth |
- transfer of the collar 30 from the conical surface B
25 170 of the p1erc1ug element 14 to the outer surface: |
- of ‘the rlng 11._ o S
_The outer r1ng 12 and nlpple 13 are
'preassembled, as shown in ‘Figure 2, either by the
' manufacturer or the user. . The assembly is fitted
30 over the protruding conical portion.of the piercing
: element 14, and snapped about the flange of the 1nner
_'rlng 11, 1n the manner deplcted in Figures 6 and 8. '
As the subassemblies are brought together, the
mater1a1 of the wall W is dltected about the

-3 .



such insertion.

catheter . m ght be

\n Figure 7,
t hroough
'nt may be

inserted through the nipple opening in the dfrection
is generally 25 easier to draw the catheter
the nipple 13 in a reverse direction. A suitable

applied to the nipple 13 and/or catheter to facilitate Qd*
Figures 9a to. 9d depict certai-n variations 30 in the

ni ppl e construction and configuration for usmith nndrfred procedures andeg?
~equi pment. Thus,
"the assenbly is t
where the cathetertiies amm‘lar -gi¥ove 16abrepraaidest e:ry oﬁhaart dfb&"lg&:-t i i th
- non-ci rcul ar
_‘assune the shape
113 is preferably @rexgmpl,ﬁa‘ramr@ﬂ og |ﬁln§@tm\eé¥ampﬁ<brbe#weﬁm & ernal
rings 115 eand
di st al portron as inth recedi_ng, errhodj nent , educed .
di stal portion 113W%Hh ﬁ‘% %‘f'g‘aﬁ%r %p ngf'bnaea%‘{]r%]ron’
sealingly but adj ush @bslyir & cpowt hon at 74 uofll themnersilmentpaelmtome)hc
“non-circul ar exte
operates with the

in the nanner alreﬁﬂq cellar of thexéapt Woandn

procedure.

" 113,
after the filmWi

t he prercrng

Flras ot & e, Lfeera] tingiLE o footandiitie ae
e FEETERRT B8 1 2 g [OF B DTG S o P pol ¢

IRoukEspesitee! urrddst e of tl@é”ﬂga , of ONgrd eshd aperéd'

r#iﬁ%ﬁ%ki rrgwﬁﬁﬁa:ﬁ%ogﬁgggﬁéﬁgyiﬁ% %éégégﬁéﬁftﬁfﬁrln1vv. _
& ﬂhf?bﬁ%nb@r$h°@p@fatrng

Bor@Us£1 0w t Pecé Bbéd i wetyi s hed exhdlat egeidvefl16be ni ppl e
ﬁl’errent 4 nust. be gﬁthdr fromthe internal

2i EPSRYt ot BR2bBrEne R r n3PUP ’hﬁglﬁmﬁth{h ’pI e 3

113 coupl ed t her etand i sippler £3 anephateonlj?ﬁmm@uﬂhnsed2®1th respeelt cat ed -
in Figures 10-12 "\é‘gd@aéﬁ %ﬁér?%&?eﬁhéhﬁésii‘feﬁt'é‘i:i?tf&s{hé"‘?{ﬁﬁﬂe :

(Frgure 10) as aIrea

el

15

8 utilised to ensure a fluid (liquid and gas)
tight seal between such’ parts.;
: Following the coupling operation, the

-piercing element 14 is simply w1thdrawn from the

" internal ring 11, and the stepped end portion of the.

- 20

25

30

nipple 13 is cut transversely to expose a cylindrical f_

*'Opening of a size that will slidably and sealingly

engage the outer surface_of a selected catheter C (or:.f-
other conduit'orrconductor) - Although the tip of the.
catheter might be inserted through the nipple opening
in the direction shown in Figure 7, it is generally

easier to draw the catheter upwa*dly through the -

nipple 13 in a reverse direction. A suitable
lubricant may be applied to the . nipple 13 and/or
catheter to facilitate such insertion. - :

. Pigures 9a to 9d depict certain variations

~in the nipple construction and configuration for use.

with modified'pfoceduree'and'equipment. Thus, in a

- case where the catheter or other conduit W1th which

35

the assembly is to be used is of a SPECIallsed size

- and configuration, as where the catheter 'is a multi-~

lumen .catheter of a distinctive non-circular

e W



descri bed but .t'hen, before coupling the internal and external rings
- together with the f|In1VVand skirt 113a cl anped therebetween, the p|erp

of - the nipple 113 wi#RPHEh

4
element 14 is 25 separated fromthe internal ring 11 (Flgure 11).
Thereafter, the external ring 12, preassenmbled with the nipple 113, is
coppled to the internal ring 11 (Figure 12). Wth the-coupling conpteted,

t iawpl ural -1 umen catheter C.' nmay be inserted-1hrough the 30. openi ng 13d

of the el astoneric néﬂ&&@-éé@tﬂbﬁ&laoﬁtyiﬂet'QH& éf@ét&%@?ﬁ%a?%%%ﬂ§;

formed between the.  outer s ﬁ .ace of g caf het er ace
E 8 ,8RRRE i& wstopiefielnt Rigprereng Sinent 14
remai ns 35 at t achpairt bot he1 3at ef nai pplegl 13 ﬂ@rpﬂ@féhﬂbnﬁu@iiéntl -14-

o Pt and tha i pofSpsbEa [EbRLECRELELy T EOThERSeR) HRECBET °H ke 11

general, it is AdvartR@ebls Y%SR%@blYﬁprleI%$hga@I@ﬁeh%famga@me@ﬂatg&%e,

“the internal ring untabeﬁéaedléﬂﬁllﬁéﬁfﬂah §§dlﬁxtﬁén?£eéé?9§%have been -

G,

q;i\_".- .

shapped -t ogether (wt e nipple

cl anped t herebet ween§ k&?? ’t'ﬁ%n{am%’r Lkgvo’iﬁa%fatﬁ%d‘h?%l% istal |RQREiqMm a

stretched state, is- EU&E|wlthtatmoﬂ@circaraonapdﬁiﬂgthe3da@fﬁéﬁbi&ﬁédCrbﬁﬁ

the piercing el ementg %Eyey h a user
woul d find it refera e t ara?&§§%€ ﬂf%rg?%%Pgigge p#$r%i]#3934nernah
ring prior to the cotpbhetestep rouncircubari exbenasl dshepei ons of the 15

_nipple were 1arge enough to aOﬂm@ﬂ@ﬁﬂéﬁoﬁ@ﬁiéa@@ﬁ@ﬁapoﬁi bPTe of 13 hegpi ercing

el enent. For. exanpl been descri bed i pn conpectijon th a-
procedure in which tfkfg}g$%|%bt%| heninyarne nB%n§eB5r%¥ EXteme-heing
internal ring 11 unt12, dnkrwitke £iimrwal i20the - manmgeﬂhl&ﬁmptabﬁmidﬂ t he-

‘position shown. Vm'efbept for one difference in operating procedure.

15 Because of the relatively short axial length of the

_jnipple 113, the ‘piercing element 14 must be withdrawn
_ from the. internal l1ng 11 after the film W is pierced
‘ ,'and before the external ring 12, with nipple 113

~ coupled thereto, is secured in place. The sequenee.

'20 'is indicated in Figures 10-12_where it will be seen

that the film is first pierced (Figure 10) as already
. ‘described but then, before ceupling the internal and
--external rings together with the film W and skirt
_ '113a clamped therebetween, the piercing element 14 is

25 separated from the internal ring 11 (Flgure 11).

' “QThereafter, the external *ing 12, p;eassembled w1th
“the nipple 113, is coupled to the ‘internal ring A
“(Figure 12). With the- coupling completed, the

o ‘plural-lumen catheter c’ may be inserted through the_'

30 . - opening 1134 of theTelastomerie nipple 113 with a
 fluid-tight seal preferably being formed between the
-outer surface of the catheter C' and the inner -
-_surface of the nipple 113 within the openzng 1134d. -

: Whether the piercing element 14 remalns _

35 attached to the 1nternal *ing 11 dutlng the coupllng,

)



a.procedure represents the preferred nethod of operation, it.is to be
undefestpod t hat even though the nipple 13 is |arge enough to accomobdat e
t he W&@Er ed portion of the piercing elenment, in sone 25 i nst ances, a -
user m'ght elect to detach the piercing elenent 14 fromthe internal ring \J
11 after the piercing operation of Figures 4 e&d 5 is completed and before-;
‘the internal and external tings. are coupl ed Together. 30 \@

Fi gures 9b, 9c, and89dps®emeﬂ@$tpertWErDattbﬁsrelathéeea&tabn@imeﬁﬂippSe

suitabl e for d'ffefefttﬂyfppéeélqé @P@hé%@te&&sthe“hPﬁ%Ee2é§d0§aFtﬂvr6n9b '
I's basically the sanme as nip j ure ex hat thigste pped

tapered portion 213Bh35pref?§9368§n?f|EEgIVS?ocatgﬁ gRBeEALs ntEgltel tubul ar
portion-40 is dlspos@daﬁt@gesudetbhheéppenedppercing @l8hent Sathaahadppbe

may be used whgre, Lpaddilion,(0:qathakes eegRshl ougl-hls Lagerd

portion. 213b suctron tube or '
irrigation tube threxgarnad ribgsahaperbeen apappedhtogephes ﬁlsthoﬁhglnply

‘to provide a vent Ofgﬂhnaateel &ewpaﬁHO%ﬁeOEkequabfsmna HE?%iér€1QM§bag
evacuati.on or |rr|ga I ONn proce Sres gure 9c _shows _a

-nodi fication 10 thﬁeebeﬁwaen pbfet9§3a5é§1adbaﬁﬁsbpnngpﬁEH Bﬁﬂptﬁpered 2
portions 313b to acggmuedateia aasmretcaaahea:em& OESOEhflfieQEdlﬂl ts. The :

skirt portion,313a of the s_ovyal t in S ﬁ
sinmilar to thessklr?cﬁBPFpgﬁgglgae %ngre n8°§ 18%P gﬁ p?% %%%VIOUS o

enbodi nents. | n eacklembuodi Mdat thevekbrthpmetmem be ‘tihetanppleinswhich -

designed to co-oper gt gawit fogfal B ?keae%;blantsxgs?aettalmae12 and a

an
wall or film. W of ?astlcs mat erlaﬁ manner rated in Fl%ure 8.
20 o FugapécéaSSRAW@eaﬁ €r3§t6H§rﬂ6tﬁrﬁaﬂe*4§s prior to
_ B coupling step even if the internal dimensions of the

15 ‘nipple were large enough to aecommodate'the tapered

| portion'of;the'piercing'element;__Eor eXampie, Pigure

'6Ihas been desoribed inﬂconneetion_with a procedure

in which'the.pieroing element 14 is not separated

. from the internal ring 11 until after the external

20 ring. 12'is'snapped'int0'the position shown. While - -
.such a procedure represents the preferred method of
operation, it is to be understood that even though
the nipple 13 is large enough to accommodate the.
tapered portion of the piercing element, in some

25 . instances, a user might elect to detach the pier cing

© element 14 from the internal ring 11 after the

piercing operation of Figures 4 and 5 is completed
and before the internal and external rings are
coupled together.
30 : . - Pigures 9%, 9c, and 94 show further
' variations of the elastomeric nipple suitable for
different purposes or applications. Nipple 213 of
~ Pigure 9b is basically the same as nipple 13 of
_ Figure 1 except that the stepped tapered portion 213b
35 is-eccentrically_looated and an integral tubular

A
e



L.

';Lti\);- ‘

~ A
in |nverted po$|t|on for use as a drain tube for a thernDpIastlc pouch
The nippl e may be equi pped with a .captive cap 41 attached to the nlppl»f*
an integral strap 42, the cap 41 being dinmensioned to 25 seal thefd
portion 413b of the nlpple in the manner indicated in broken |ines.
wi.rh the ot her embodi nents, the nipple 413 has a tapered skirt portion 413a
whieh is capable of co-operating with internalzand external rings 11 and
12, and with the 30 wal | Wof the pouch, as preV|oust di scussed in
connection with Fi gpogt8don 40 isgdigpases alongside Aheadepssedopertdeni ng

| deVIc$ cogPrISIng a2158tereahhca?ahb@qermag b@vuagaawhebela&ns%delw@bh and
~an out-war rojectin e at one intern

coupl i ng’ rlﬁgpbe{ng% %aﬁg Ter RERESS gﬁf@ﬁ&ﬁ gﬁ ﬁ@ﬁlnﬁh ogt&ap|§6§b
fl exible, reS|I|ent1thesnnpbasabdenabeumsbr$uahshhaﬁohhauhalbroénthe
Lhermopl asti c. @Bt of Lalr1509306° 1182008 4L dSEhASS BB:410A! W by eﬁg

col I ar extendi ng abdut sal ular ni pplre
of el astoneric nateniapleadildg arpsoﬂmﬁﬂlt@n@“pﬂﬂﬂﬁoﬁ Hﬁn§n§P§nédgt60f|t

about. the side wall ¢gf kn%pbbﬁgo@n%q%%nu@a p%&aaaéeda&&ahfeedaeaa%ueﬁ
and an external coupllng rlggﬁ 5F6d t.0o extend about -said I nt er nal

ring to.clanp said PFo}fma 083 95®8sai d ni ppl e and said coll ar
_therebetween, said- external rFﬁqmmmcB@dmM@MsoekEMQtMEanmodugageabba mnth

said flange fqb aan% ?gnsg'gibﬁﬂ%rﬁﬁf i@g %g®% Q,alog;rﬁx ﬁpgagghger

2. A device ACCO nmeans.
conpri ses an extensW@me@Bds@mdtéﬂmér&m3hWHQJQQ9nmﬂ9@%#Q ﬁt@ﬁﬁal°€hannel

- d|nen5|oned to reCGbﬁQhétB@%‘Bgeb%heQOEHd@%ﬂﬁk.saWiéfEQEQQ portion 313a
- of the nipple 313 is oval but in other respects is .
similar to the sklrt portlons 13a, 113a, and 213a of
n_15 l'the previous embodlments. In each embodiment, the
'  skirt portion ‘of the nipple is designed to co-operate
| with an internal ring 11, an external ring 12, and a
wall or film W of p1ast1cs material, in the manner
_ illustrated in Pigure 8. : ' :
20 ' Figure 94 shows an elastomerlc nlpple 413
o 1n 1nverted position for use as a drain tube for a
'thermoplastic pouch. The nlpple may be equipped with
- a captive cap 41 attached to the nipple by an
. ‘integral strap 42, the cap 41 being dimensioned to
25  seal the distal portion 413b of the nipple'iﬁ the
© menner indicated in broken lines. As with the other
embodiments, the_nipplef413'has a tapefed skirt |
:portion 413a which is capable of - co-opé}ating with
internal and external rings 11 and 12, and with the
30  wall W of the pouch as previously discussed in
| connection with Figure 8. |

¢ 4 I



i)

- 3. A devi ce according to G%aunnz i whi ch sa1d 25 exten5|on
Q§§§§

o (O han St oo aner v M ARCREHNE GG 7= e aAQGZUFEZr

smal
acco g'to daim2 in which said ektetndl Wlng IS prOV|ded with an

I nwar dl y-di rected. 30 annular rib at the end of said.external ring
opposite fromsaid extension; said tubular ntppte haV|ng an exfernal :
annul-ar recess at t#g, phd xi mal end' t her eof for rece|V|ng and interl ocking.
~with said rib. 5. — A device according Claim1.in which said 35
‘nipple is provided With an ot haReFSSPHrBF B tfﬂﬁméﬂﬁu?SYl??aﬁaﬁpﬁfséﬁﬁdan.
proxi mal end;. sai d Extermal coupling It igg hieav Dggaa tubelaal sbdeuwall and

i ndent ation for rece|V|ngY§§g?%_%§$g %gi éaffaﬂ gpg% gﬁg Lga ES%ELQEn'ng"

relative axial npvefdnt" ing and ni-ppl'é _
devi ce accordifigto tmalnmtermahh¢@mpbamg ribgl beingpplie useproytendedith a

plurality of coaxialyagds en&r&géxlﬁ%eiadalﬁahlweblf@@k&bges Pbsilient

progressivel y i ncredsi ng |ane I ncr enent af | erin sald
nipple in a d|rect|6heH@°Pla$BMﬁr@%t%é}%1d$§?§ltéﬁ& the Yvall ofAvRRvi ce

according to O ai m{nkpm¥pishtsai ﬂat@ﬂﬂﬁfdeﬁgagals Qaddoflaﬁgd ta,blbul ar

| ded h | f
Cenli ngl y Bhgagi ng LhELRSRean sartabEyoPieaea cGiFat, PRseRine: AB%uE B8 (o
extend t hr oughOsai dsaippwall8of said rﬂngevac$uhu¢ardnn9pﬂ@ ofaim7 in -
whi ch sai d openi ng: Qiaéébgepi8p£§E§§1£f”ﬁ8b£ﬁ lgrpkexgﬁgise g ?BEEQEeS

9. A devi ce accor nL-pp nclu
pIurallty of said régnggglgngdato fit about the side wall of the rlng

and having a reduced dlstal end portlon and an
external coupling ring adapted to extend about said

15 "1nterna1 ring to clamp said prox1ma1 end portion of

said nipple and said collar therebetween, said

external ring 1nclud1ng locklng means engageable with

said flange for anchoring said . 1nterna1.and external
. rlngs together. . ' _

20 2. A device accordlng to Clalm 1 in whlch said
' locklng means comprises an extension of said external
ring having an internal channel dimensioned to

receive:a;peripheral portion of said flange.
3. A device according to Claim 2 in which said
25 extension defines'an'opening_at qné end of said
' external ring having a diameter smaller than the
outside diameter of said flange.
4. A device according to Claim 2 in which said

. external ring is provided with an inwardly—directéd
30 annular rib at the end 6f said external ring opp031te

- from said extension; said tubular. nlpple having an
external annular recess at the proximal end thereof
for receiving and interlocking with said rib. _
5. A device according to Claim 1 in which said

35 nipple is provided with an outwardijAprojecting |
annular flange at said prdximal_end; said external

oo %



ce according to anul nmmw D
_whlch a piercing elenent is co-operativ th sald | .

ring; said piercing el enent having a body stctiof afd & generally cCor cérﬂ_

ends, each oT Iubular
end.- 10. A devi

constructlon and__ﬁﬁﬁunrcatrngrvmth sald prox a0

seckion; said body séction belng frlctlonally receivable wi'thin said

integnal ring with th

-axially beyond said i

-

~:

E

i n which said plerC|n

e coni cal section oi1$a|d elenent extendlng

nixgér}?%e{r{%ganli]nt r?]%]é A_ce .Clalmlo__

1€y 1l ange ‘por’ |on rOJectlng

outwardly fromthe erceesiving st Bbkange s%ﬁt$%hd opbprle e2td drABai d

coni cal section; sai
-18- said’ flange of s

of said piercing el encht8idRd HhRP

Op dd 894100 O g seéﬁa@i@é A0 Bl RRSthe DB 1Y SIUAGSAN aN t h

ai d |nterna {lng for timting the extent of insertion
$rough said internal ring. 12. A

devi ce accordinggto Gaim 10 i ”Awheeihcd accsadtihgotio cGlasmct i om wiicmighid

Co Caim 12 1 n i oh SRR TERPYS Sy TBESTEFas not anplf’zgflv*h‘ﬁv.fm‘”d' o

bevel | ed surface def|m¢mg1@lsmn¢pgemerah§Ye@@b1nQOlcal1Ma11 porthp%ewﬁ

to daim1l1l2 in which

Jfor formng an acces
plastics material, co
=t ubul ar' side.wal l;

POEPedPi v P YRtedidfi Miamé bt b'ﬁae@wkrreSI i ent

rtrsin Internal c

o PRETeRe t%?-%?reﬁ‘ipﬁ’éwﬂgugﬁng}/nggt B2 (FHERbHeR | y -

recei.ved mnth|n1ea|d tomgr@@dsdﬁd dideal ngnd. general |y coni cal section

ext endi ng -t her ebeyond;
for piercing said wal

sl d bl ef o401 &L eqRphARlesebloiAlg Pelfopriapt od

“of plastTcS na an annul ar col | ar .

of stretched _pl ast i cssadd eredmeced %bs$%ln%ﬂdeﬁfe$%aﬂl?ub%bﬁt shpple is

provided with an axial openlng for rece1v1ng and
slidably but sealingly engaglng the outer surface of
15  a tubular conduit adapted to extend through said

nipple.
8. A device accord1ng to Claim 7 in whlch said
opening of said nlpple is non-clrcula; in cross-
~'section. T o .
20 9. A device according to Claim 1 in which said

nipple includes a plurality of said reduced distal
ends, each of tubular construction and communicating
- with said p;oxlmal end.

10. A 'device according to any one of Claims 1

25 to 9 in which a piercing element_is_coéoperatively
associated with said internal ring; said piercing ,
element having a body sectlon and a generally conical

30

.sectlon, said body section. being frictionally
recelvable within said internal ring with the conical

section of said element extending axlally beyond said
internal ring.

11. A device accordlng to Claim 10 in whlch _
said piercing element also includes a flange portion
projecting outwardly from the end of said body

35 section opp081te from said conical section; said

- flange of sald.plerc1ng element being engageable with



' : o e
20 ring; an elastomeric tubular nipple having a resilient, proxiwal-skirt

d c g a distal portion
portlo@agfapted to receive said ring an axternal i hg
ext end \ axi‘al |y beyond said proximal \“ﬂl
adapt extend about said 25 pr oxU ‘“ \ “\mn for clanping sai dv

proxi mal skirt portion and collar betwe I ¢ ersnal* - and ext er nal rlngiﬁw

ternal rirgs for .
and | ocki ng neans integral with saldllnterna! and ex . st
| ocki ng sa?d internal and external rings against aX|a!-dLspIacenent. 30

15. . A device according to G aim 14 in-M ch said |ocking nmeans

“includés an outmar@dﬁdnfyégéérgkféﬁﬂge% Iq&ﬁ_eqdﬁfg}sald I, ternal rrng;
and an extension of_ sai QS_éa-ernal ring having an i o
di mensi oned for redd AN 110" %9 g 1 iR 3B ercing redprfant the!rcevart

16. A deV|cethnnmghlsaﬂd)ﬂﬂﬁﬁﬁﬁam1ﬂﬂthNCh sai-d piercing el ement

he end of said
~al so includes a fl e portign ecting outwardly from:t
‘body section opﬁos??g from s% c?o ﬂn < &° fg%réjﬁ% T 4l@im 10 fimpgd af sai d

pi ercing el em®nt b&iaig evgdgedblseotiitom tdfe dalidngd el 19 @ licetthdad igng for.

fSE d t hrough
ng the extent r piercing elenment into an
!s:mmdt: ntgernal ring. teg{ftd otdt%'}dg}llr?% %CCOI’dI ng to Aaim1l14 in-which 10 -

sai d exter.nal rlnglis prOV|déddﬁ“ﬂW%a#QQﬂN@ﬂ@@ytodﬂﬂeahed2aﬁmUM&hdh b; said

proxi mal skirt porsedd ani@bd %b@&h%nh%%&&ﬁn%%e%xﬁﬁrQa% ﬁnﬂgkgg reCﬁ;stLor

raim 14% n whi oh- PSVeTTEh Bustai detipiing opkeap eudtises dgeoutardl y-
projeCting ahﬁular1ﬂlange saldeeibermab Ebmglhgvaagageebgtgb?ggp a?#:%é
i ndentation for- regglglgg %%lglfkggqg % ﬁ%b |€eg951ent plastios

axi al movenent of said external” fin
- material, comprlslng an internal coupling ring having

a tubular 51de wall; a piercing element having a body
section frlctlonally received within sald ring and
15 hav1ng a generally conical sectlon extendlng
- therebeyond, said ‘piercing element and said ring
being adapted for piercing said wall df plastics
material and causing an annular collar of stretched
plastlcs materlal to be formed externally about said
20 ring; an elastomerlc tubular nipple hav1ng a
' res111ent proxlmal skirt portion adapted to receive
- said ring and collar and hav1ng a distal portion
extendlng axially beyond said proximal skirt portion;
an external ring adapted to extend about said
25 prox1ma1 skirt portlon for clamplng said proximal
skirt portlon and collar between said 1nterna1 and
external rlngs,'and locklng means integral with said
'internal and external rlngg for locking said internal
and external rings against axial displacement.
30 15. A dev1ce accordlng to Claim 14 in which
| said locklng means 1ncludes an outwardly-proaectlng
flange at one end of sald internal ring; and an
'extens1on of said external rlng having an 1nterna¢
channel dlmen31oned for receiving said f‘ange to form
35  a snap fit therewith.
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20 197 ° . * A-device according te—€raim 14 sai d internak=y
has a bevel | ed end surface adjacent sai 3‘“‘“\“&“‘&“‘“\‘“\1 of said 39
el ement; said bevelled surface provi d| uasi on of the su(f _
sai“d conical -portion. .25 - 20. A *devi ce accordi ng to Caim

whi-¢h sai d distal pofrtion of said nipple is provi ded with a plurality of -
cowxi al -and generally cylindrical wall porti ori9-of progressively decreasing

~diameter, thereby prgyiding ar ig %Q;ledgarg@og 4y (Afai$2i1d 3@ whikhpp! €.

FCRRCIN Y

21. A devi ce accordl ng-to dam1l4 in which said com cal sect_J qn of
sai d piercing el eneaifaPienciag et rlss 1 lsft‘él.u  a flange paptien

according to daim %ﬂr dje i &ﬁwarm o roguni e aax:tdmrsanar Modgtes in a

spi ke tip having a bevel | C cuttl g edge.
23. A devi ce fceccb ]d?rhgqf%osd%é? r#w {a:ﬁ:ﬁ {;Cgal']g evel 1 ed suliaf ace has
a heel portion§n clflsangs of reaid tmemwrefb&me'tﬁ heding @vdaggabder wildh 5

24.. A et hod e IOIRA0 G SELESORAIINGr g Sl 1upft Y e
flexible, stretchabletherm) astic materla grlsm the ste _
pl aci ng a coupling ra¥ienb e HoRn t‘~’rﬁ“)’|fii lereing &P r?'é’rﬁo R ng

a general 'y conical fiofdugh @(id?hﬂif@r@a(l arl-:t:yg.lo beyond sai d ring;
piercing said wall v¥| h sai d

. OI’tIO_[] and dv C nt. and
ring to cause an ann axi al ;ii%ﬁ’r% t%%f’%o‘?’f%ﬁ @#hrel{]glh‘g? e el(r%:lqgl to

be positioned ¥Xter madicy eeennakioing nig mvidemlwgth ren rigwardekk- annul ar
skirt 15 . portion fr@céé&)éﬁreﬁ@%ﬂmré&@'mﬁ@@p@km bddibranE

collar; and then | oc sal ient Skirt portion tjghtly agaipst said
collar to seal said i RRES MRVIRE PR SHEeRRRE %%?‘Eir%ﬁ %/ﬁf%% {;0
: receiv1ng and interlocking with said rib.
18, A device according to Claim 14 in which
15  said proximal skirt portion includes an outwardly-

- projecting annular flange; said external ring having
an internal annular indentation for receiving said
'flange of said nipple and for restraining axial
movement of said external rihg and nipple. _

- 20 19. A device according to Claim 14 in which

' said internal ring has a bevelled end surface
adjacent said conical portion of said piercing
element; said bevelled surface providing a

. continuation of the surface of said conical portion.
25  20. A device according to Claim 14 in which .
| said distal portion of said nlpple is provided with a

: plurallty of coaxial and generally cyllndrlcal wall '
. portions of progressively decrea311g diameter,

_ thereby prov1d11g an 1ncremental taperlng of said

30  nipple. o ' :

-~ 2t. A device according to Claim 14 in which
said conical section of said piercing:element has a
texturéd outer surface.

22. A device according to Claim 21 in which
35 said conical section terminates in a ‘spike tip having



r|ng by fitting a second coupl i ng LLQQ—&%Gﬁ%—fﬁﬂTffﬁT‘ first cﬁgﬁffhﬁ ring

to FAA said skirt portion and coll " A nmet hod
~acqoryd?’hg to aim?24 in which there mmm“ltep of renoving said

pi € g elenment fromsaid first couptlng rengt sai ¢ step of 25 r enovi ng\./
~said piercing elenent occurring after said locking step. 26. | - A method—

according to Gaim24 in which there is the further. step of reaning sai d et
pi ercing el ement fromsaid first. coupling rlﬁg sai.d renovi ng 30 step
- occurring after saddbpiveltedgssrdpcandefdndng saslappscutdtnnggedgep. 27

~ A et hod accordlngzﬁo Cla'”‘%4def@Q'%Qc%4hqng!%%tcﬁﬁﬁg gped cgﬁgggng rlng

I ncl udes an outwardly-projecting flange and said second coup ring.
i s provided with af2tft BEMSLLeHaSHEL 258apREd2t Beel PQItloﬁeé§|9 O8f

|nte[lock with Salgrbkamgeyd$?:&hbogﬂﬁf&c%tﬁﬁ eaquuabﬁqcedvea@tmgnsald
coupling ring use sal a rst. r be received

within said cﬁanne?gof sai d éeggﬁggﬁ 5s%grm1n§8an acgesR ABEROHE a&Eo?dlng
to Caim24 in whiwhldapd wshipl,e filexlibdes atraGGMaélpomhemmoelasmdpng B
axially from sai d ghkEr189r Ebﬁ?m%ﬁ'n% sAReLRd egptvfg@&'atg@ﬁ ud! By phpral ity

of "coaxi.al cylindrical tions of progr s ec ea5|ng ter;
‘and. 10 transveFééByaéepﬁlﬁ@eoﬁ@dﬁfS§§¢d°@ypﬁner@eﬁwcwagleé@mﬁpéns to

provi de an openlnghdvmagsaogede&elagcebwacelcgeéwubnOEx%ehaeh dagxhen pal
di anet er according to . Cai'm ere is the

further step18f |n§8VPgﬁgs§éFdr&8#HU| ef&1ing Sat u&ﬁqgaﬁa%gpﬁﬁﬁﬁg by
cutting said n|ppIeonmcamrpbatunghanﬂeahvbabmmgnsahd ememEnsuahACelﬂg sald

cylindrical . port'o@oaBQuEQeaﬁusi uﬁ%ffgﬁﬁaﬁﬁ %HQected collar of
stretched materlal to be. p051t10ned externally about
_ _ sald_rlng,_p051t;on1ng the resilient annular skirt
15 portion of a tubular elastomeric'nippleVabbut said
' _ring and collar; and then lpckihg-seid_resilient
" skirt portion tightly against said collar to seeal
said collar aéaihét'both said skirt portion and said
ring by flttlng a second coupllng ring about said.

20  first coupling ring to clamp said skirt portion and
' _collar therebetween. o
25. - A method accordlng to Clalm 24 in which

_there is the further step of remov1ng sald piercing
element from sald first couplln" ring; said step of

25 - removing said piercing element occurrlng after.sald
locking step. - o o . '
26. . A method accordlng to Clalm 24 in which

'there is the further step of removing said piercing

element from sald flrst coupling ring; sald removing
30  step occurring after said piercing step and before

“e said pos1tlon1ng step. | _ | '

27. A method accordlng to Clalm 24 in which' ,'

said flrst—mentloned coupling ring includes an

.ouuwardly prOJectlng flange and said eecond_coupling
35 ring is provided with an internal channel adapted to

g
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acconpanyrng dramnn
: _ - said flange of said first ring to be recezved w1tn1n

G

eI

conduit. 30.” .
arranged and adapte

» A device according t ntl constructed 20
ed to operate substa " walﬂ descrrbed
reference to, and as shown in, the acc : : Z

devi ce according to
substantially as, 25 °
the,acconpanyrng dr

O aim 14 constructed arranged *and adapted to operate

herein descri bed mnth reference to, and as shown in,
aw ngs. 32. A produc¥1TncIud|ng a device accordrng

to any one of C ai ngeteli®e2dn 3At0F133k @Bth said Alaﬁge@dseceowbtwnbo
Claim 24 30 subs

t%ntrallx 85 hergrn described with, reference % he
Sep inciu 1ng a van01n0 Sﬂ.lC'. coup ing rin (6] ca.use--

. said channel of said second ring.

- 28. _.A method acecording to Claim 24 in which

"said nipple-includes a tapered portion extending

'axially'from said skirt portion; said-tapered_portion']
' including & plurality of coaxial cylindrical wall

10.

portions of progressively decreasing diameter;-and.

"transversely cuttlng one of sald cy indrical wall

portlons to prov1de an openlng dlmen31oned to recelve

"a condult of selected external dlameter

20

29. _ A method according to Claim 28 in which

- there is the further step of inserting said conduit
”_through said openlng by cuttlng said nipple to form a

tlght ‘'seal between the inner surface of said

'cyllndrlcal portlon and the outer surface of sald
.condult. ' _ _ ' _
30.0 A dev1ce aceor dlng to Claim 1 constructed,
- arranged and adapted to operate substantially as

herein described with .reference to, and as shown in,
the accompanying drawings. '

31, A device according to Claim 14 constructed,

25

arranged and adapted to operate substantially;as.'

- herein described with reference to, and as shown in,

- the accompanying drawings.:

| 30

32, - A product including a device according to
any one of Claims 1 to 23, 30 or 31. . o
”33. . A method according to Claim 24

'substantlally as herein descrlbed with reference to

. the accompanying drawings.




