TUBI NG AND CONNECTOR AND METHOD MAKI NG THE SAME Cross-referenced to Rel ated
Application This application clainms the benefit of U S. Provisional Patent
Appl i cat iwo 2bi/1509611488, 933, filed on March 3, 2011, tlpeTantemm26seat ents
of which are incorporated by reference therein. The present
invention relates an integral connector and tube fitting. Mre particularly
it relates to a disposable, integral connector and tube fitting for two or
nore 10t ubi ngs. Background of the Invention Traditional plastic
connectors for thregsmc AT COMIERTER ARD METHOIIGAKING THE®AME 0 nol d a separate
plastic or metal fitting having three or nore barbed extensions, each
extensi on having a hol |l ow bore therethrough and connecting to the bores of
each of | Sthe other extensiCmssrefeaanq:mbwrFaIateﬁypmﬁatiqnubi ng, each tubing having a

hol | ow bore and r hybar bed extension
and a device to errﬁk'c é’!lll caﬁgaﬁhﬁr}}éﬁ%h&mt%u%{)\}r%%ngggt%ég%h‘%%er?s| on such as a
cabl e tiesor a &i486,93 ﬁled)wkag\ 320, cﬁ@estmmma@s o whelr a5 ineoreeraled Bevi ce.  These
devi ces have se;gfgé‘%[e{hbrglﬁues The security of the tubing connection to the

barbed fitting I's not always sufficient and the tubing can be di sl odged
20during installation or use. Additionally, the seal by the nechani cal

device may not enﬂu'e%a%?entsh\@ntféﬁ"ﬁeﬂafe@a@uhtéé}ﬂHénﬂéc%lﬂ@rﬁ tW@ﬁtﬁd@ wae | ead to | eakage.
Al ternatively, one has used adhesives to surface of the

tubing to the Rty bRIABHY atdﬁp%@éep'“'?fﬂ@ c«gr\%qtqr@\dd®g,ﬁt?qgﬁg MR B However

adhesi vesjpar e nginggeneral |y acceptable as they can spread and either block
of f the tubing or provide ext rBact abl e “qan nhoal s to the fluid that passes

t hrough t he tubi ng. Mor e ré’&'@ﬁf’?df a4 new desi gn and nmet hod has been used
to make such a delraditienddylashic costectoms fodihreg ot rimee fidcess tubinghas besotinaisikt ensi ons wi t h

el 2 hochan kel R mltBli D e RAPSHNEARNARNSnE QR DI Pl aced

within the boré 6 secon ird portion of the Y
shaped core pi rexlags®nhavingabeliab bee tﬁgpthrowghgedrqonr@veg tojthe borgmef eB8 O ssenbl y i s

pl aced insa Spgﬁé@e!é&tegﬁg %IukVtht%mB%aEﬁ%b@xgh%gBhéll@& bdré\Ehd@¥dhensi ons. The

nmol d |nsert an core pin are rénmoved Wt of pliers. A

g
third piece of t@qm|n}qgwtqqégger§1e§@rp gl ?jﬁ'i bahs priengeyant Bﬁe\’%}"é"eﬁrpaﬁ'c?“hser ted into
the bore such tfdgtnedubiR@lolehdxtension such as a cable tie or a tubing locking device such as

a Barblock® device. These devices have several issues. The security of the tubing
connection to the barbed fitting is not always sufficient and the tubing can be dislodged

20 during installation or use. Additionally, the seal by the mechanical device may not
enclose the entire circumference which can lead to leakage.

Alternatively, one has used adhesives to bond the inner surface of the tubing to the
extension and to keep the tubing over the barb. However adhesives are not generally
acceptable as they can spread and either block off the tubing or provide extractable

25 materials to the fluid that passes through the tubing.

More recently a new design and method has been used to make such a device by
first molding the first and second extensions with their associated tubing by using a Y
shaped removable core pin placed within the bore of the first and second tubings. The
third portion of the Y shaped core pin has a removable mold insert over it. The

30 assembly is placed in a specially designed mold to mold the first two extensions. The
mold insert and the Y shaped care pin are removed with a pair of pliers. A third piece
of tubing has a straight third portion core pin inserted into the bore such that a portion



of the pin extends fromeach end of the third tubing piece. The sem
finished connector with the third core pin is placed back into the nold and
t he thirdwvexbenmsisn i s nol ded over the third tubing andptwe/ushe2fbesss and
second extension. The connector is then renoved fromthe specially designed
nmold and the core pin is renoved to provide an 5integral connector having
the bores of all three tubings in fluid communication with each other. See
US 6, 290. 265. One limtation of this nethod is that at least the third

t ubi ng nmust be df&b@iﬁb%&ﬁé/fro&mmenﬁ bi.tR-thirts fublh§Rede Utk Beghni ArpemRbinsct@r e extremel y
| ong, one can't ea

after nol di ng). W"AHBI”WEF @” '?Hﬁcle‘rj ga[c 'JP@H\Iﬁ|”}°Q§”$'ﬁ%tthu£eég%f°"f%lr"§gg rlorﬁan?\é(ral :ilts
so that they boger meohueamhg artdhethe fist BidrsgeobdextensdndThegonnddior sdeer , t he process
is slowas it r e Fom tF%e%i&%ﬁeg mn?at% ttlie 5 e%ﬁwvg rgrﬁovgtﬂggrg\wog agse. of speci al

nol ds and nol d |ns Avent rovi evi ce and
process for makintegal cqnmtcmamavm/m bmmesallmm bing$ m&md @ms\urmatmw@» prior art

devi ces and net%gq;gher Ig%@lmrzy of the Invention The present

invention is a device npverrent and net hod of making the sane. The
devi ce has a cor eOed ligvigtian of S¥sRsthod is thalt legst e BFGlbiRsINUS'DE BEHveliskdt ng havi ng

two or more bar b@ﬁm@t@beﬁ@&g@aﬁsarﬂx@mry%bmné&he@s.grpumér@p.@mm@m ons. Each
ext ensi on has a 20central bore connected to the central r?Pores of the other

ext ensi ons so d%b“’tgé’mﬁf“?fﬁnﬁ%e‘H"ﬁ”ﬁ?‘%ﬁﬁ%ﬁ?’d%ﬁf‘?téﬁ%q”‘ﬁéfh\%ﬁ hem A tube

havi ng a @ent r ahatddeis S that they Bohed ememertdbragb@mbldm{; Ma@a\her evébeaasi;i@n A mol ded
housing is for

d oyer the fittin formth is an
obj ect of the ﬁoé’saéxfeqi“ﬁ’ﬁ/@’ﬁf ee5do T‘@d ‘g‘? %\7’?7@%} ”Eueo?j F%?F'mﬂoﬁ? ?"ﬁ&“ or f I ui d
conprising a bandeed fitting having two or nore barbed extensions, each
extension havi ng ﬁ1e present invention provides a device and process for making it that overcomes
the limitations of the prior art devices and methods.
15
Summary of the Invention
The present invention is a device for fluid movement and method of making the
same. The device has a core element comprised of a preformed barbed fitting having two
or more barbed extensions, preferably three or more extensions. Each extension has a
20 central bore connected to the central bores of the other extensions so as to provide fluid
communications between them. A tube having a central bore is fitted over the barb of each
extension. A molded housing is formed over the fitting and tubes to form the device.
Itis an object of the present invention to provide a tubular fitting for fluid
comprising a barbed fitting having two or more barbed extensions, each extension having a
25 hollow bore therethrough and connecting to the bores of each of the other extensions, a
plurality of tubing, each tubing having a hollow bore and each tubing mounted over the
barb of each barbed extension and an overmolded housing entrapping the barbed fitting
and a portion of each tubing at least beyond the end of the barbed exlensions.
It is another object of the present invention to provide a barbed fitting made of a
30  plastic, such as thermoplastic or thermoset, or a metal.
Itis a further object of the present invention to provide an overmolding formed of a

plastic, such as a thermoplastic or a thermoset.
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25 hol | ow bore therethrough and connecting to the bores of each of the

ot her extensions, a plurality of tubing, each tubing having a hollow bore
and each wohkwnmgisomunt ed over the barb of each barbed extemaiscn2ansdsan

over nol ded housing entrapping the barbed fitting and a portion of each
tubing at | east beyond the end of the barbed extensions. It is another

obj ect of the present invention to provide a barbed fitting made of a

30pl astic, such as thernoplastic or thernoset, or a netal. It is a
further object of isRRoRF et thd gaseminvenor @prbiide\si mkgnoa bl neavieg a0l di ng for med of
a plastic, such as a thernoplastic or a thernoset. .t As anot her

obj ect of thé‘teﬂfaéeé’é?f’t”e‘it%”?’@ﬁ‘f’?‘ESH‘%eg”bB%erB%"ga[mﬁ@Fﬁ%ec@f YRR 9 an i nt egr at ed
connect or Wi tslpg oMrrfifig 4Bamed it havipg twext rsrelbanigd Bxtensivrtsheactcaxtensimt or  conpri si ng
the steps of formn barbed fitting havi ar bed extensions,
each extensi gﬁwwg\noﬁg%gfeﬁ‘sqeﬁge@hgéécg"t “é‘ﬁgottﬁerg%tegﬁeg{?gﬁg%ﬁ%egcti ng to the
bores of eackxtefsiohd)eliding hsbingdesitgateioorbsre aeriedihpgrbed extatsiongnchavi ng a hol | ow
bore over ea be i i . rappi ng the
barbed fitti %gefﬁﬁ"éipgaaq%@%ﬁg?@%b@'@ t@ggfﬁ&}’fﬁ@?%’gqg%@%?” ﬁg%ﬁg% he end of the
bar bed ext endeyong thelepd of e batked @kiengians10Fi gure 1 shows a top down
cross-sectional view of a fitting elenent useful in one enbodi nent of the
present invention. Figure 2 shows a top down cross-sectional view of
the fitting of Figure 1 at an ihPePA¥BISat e assenbly stage.

Figure 3 ghows a gigns BshoRed thddah crvdssuctiotal diaf amingdel@ensisanen @k the first

enbodi nent 150f t_hewp?resent A nvention. Figure 4 shows a top down
cross- sect i offgPodRealy’ BF P& WABBYI ment of an entire device of the present
i nvention. Figure 2 shows a top down cross-sectional view of the fitting of Figure 1 at an

intermediate assembly stage.
Figure 3 shows a cross sectional view of the molding stage of the first embodiment
15 of the present invention.
Figure 4 shows a top down cross-sectional view of one embodiment of an entire
device of the present invention.
Figures 5A-D shows other embodiments of the entire device of the invention in a
top down planar view.
20 Figure 6 shows another embodiment of the present invention in top down cross

sectional view.

Detailed Specification
Figure1 shows a fitting component of an embodiment of the present invention. The
fitting 2 is a barbed fiting 2 with two or more extensions 4A-C.As can be seen the fitting 2
has a central bore 10A-C that runs through each of the extensions 4A-C and which unite
within the fitting 2 so that all of the extensions4A-C and their bores 10A-C are in fluid

[
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communication with each other. In this embodiment, three extensions are shown, although
additional extensions such as four, five, six or more extensions can be used as well.

30 Figure 2 shows an intermediate step of the formation of a device in which tubes
6A-C are fitted over the barbs of each extension 4A-C of the fitting 2 of Figure 1 to hold the
tubes in place. Each tube 6A, 6B and 6C has a bore 12 which is in alignment and fluid

(%)



Fi gures 5A-D shows ot her enbodi ments of the entire device of the invention
in a top down planar view. 10Figure 6 shows anot her enbodi nent of the
present iwoenidwmoiin top down cross sectional view Detacirag28peecisss cation
Figurel shows a fitting conponent of an enbodi nent of the present

i nvention. The 15fitting 2 is a barbed filling 2 with two or nore

extensi ons 4A-C As can be seen the fitting 2 has a central bore 10A-C that
runs through each of the extensions 4A-C and which unite within the fitting
2 so that al lcomhunicht®n ebttiechn®i10 biskbAiing & Qptiobdieene corses ubdsopG oaree in fl ui d

communi ;ﬁ Lg[]?é\ﬁmo gh cgn%aegtgns%ﬁ? F 10 fonlra Ihte thunP&EQe% Hfﬂﬁat lstcwal%g byeg%l’::ens ions are

shown, ensi ons suc SI'X Oor nore
extensions cdén be used as well. 30Figure 2 shows an internediate step of
the formation of (d:gs%{d Gﬁ br?us ﬁmeévggﬁ%at@&ﬁd%o@g@wr{ 'totfttjrﬁg s@éﬁ?erthet he barbs of
each extension 4A- tting Figure 1 hold the tubes in

pl ace. Each tlubeévesay exwloanmt%@tlwasonacaﬂdﬁ%a t@z‘"Wﬁ’F%‘HCKI“S mﬁ‘ﬁ‘a%ﬂnﬂ gnment and

fluid Commr&h&aagbgé}bl&fk@BMe Q@Ta%lelr@m 8fint Goinfte ﬁ:ﬁﬂeﬂﬁc@e héRbdHoal | y one can
use a tube stop on one or nore of the extensions to control t he anount

of extension “ZF 9€“ﬁ%§t°" f Barp(eheot Egwyn ”&°Sf tAses Ngwevpt ‘h%fégla?‘@ﬁiareone can use an
adhesi ve or hﬁ@kes@@ﬁé& tr(erboérmad%am)er 8 & ekpiilehiBFel@ErObIFiguré N @ nokethed over an

ext ensi on. Al tf?cnent L pmvde fie necessary cap Use a tie wap or a | ocking mechani sm
10 Figure 4 shows a finished device according tone embodiment of the present
invention. The device 1 is formed of several components including a barbed fitting 2 with
two or more extensions 4A-C, a tube 6A-C fitted over each extension 4A-C of the fitting 2
and an overmolded cover 8 that retains the fitting 2 and tubes 4A-C in place
Figure 3 shows a mold 20, 22 in this instance a two piece mold, although a single
I5  piece mold with an open top or a multipiece (3 or more pieces) mold may also be used.
The intermediate assembly comprised of the fitting 2 (in which extensions 4A and 4C are
shown in cross sectional view) with their respective tubing 6A and 6C fit over the respective
exte_ansions 4A and 4C inthis instance. The mold 20, 22 has a number of ports, 25, 27
equal in number to the number of extensions 4 that are on the fitting 2 in use. The mold 20,
20 22 also has a cavity 24 on both sides of the fitting 2 when the intermediate assembly is
placed in the mold 20, 22. The cavity 24 is used to hold the molded cover 8 (of Figure 4) as
itis formed. Preferably the cover material enters through a cover material port 26. While
one cover material port 26 is shown additional cover material ports may be used if desired

or required to get the cover material in place before it sets in the mold 20, 22. As shown,

(3]
W

the mold ports 25, 27 are substantially coterminous with the end of each extension 4 of the
fitting 2 with in the mold 20, 22. It may also be short or long of the end of the extensions if
desired.

Figures 5A-D show some other designs that are possible with the present
invention. For example, Figure 5A shows a square cover 8A with four extensions. Figure
30 5B shows a triangular design for the cover 8B and three extensions. Likewise Figure 5C
shows a hexagon design with six extensions and Figure 5D shows a rectangular manifold

design with six extensions. The shape of the overmolded cover 8 and the number of



such as a Barbl ock(r) device available from Saint Gobain to further secure
the tube(s) 6 to the extension 4 barb(s) (not shown). In nost cases
however, wbhese/fsedtures are unnecessary as the overnol dedTasr@Er/03685%
explained in relation to Figure 4 is nore than sufficient to provide the
necessary retention force. 10Figure 4 shows a finished device according
tone enbodi nent of the present invention. The device 1 is fornmed of several
conponents including a barbed fitting 2 with two or nore extensions 4A-C, a
t ube 6A-C fi tekierdionsvape nobladién teytitegnventiomand Aey@esigh abdveimbertof éxiegsios eand an

over nbl ded c he fitting 2 and tubes 4A-Cin place
Figure 3 Sho%%éme%%tﬂﬁégés@@@v%o his instance a two piece nold, although a
singl e 15pi ece noFighrad shbwsean assgebly inespowlingdwarpliihe fgyicescledf h8p@etor e pi eces)

mol d may al S%v@rﬁo#ﬁ?&nb Q@n éa@!‘i Wn@?@'a@ﬁr@e ARmRH kg iCRTPhbcaREnof the fitting 2

(i n which extenslons C are shown in cross sectional view wth

thei r respectGeeditipg s ﬁ&steme&han @ fifingof gasiadevieh B g dpandtvatebee St ensi ons 4A and
4C in'this '@ﬁé@“&%eaﬁm@m%bﬂeﬂ@ofﬂ@gm&c@déﬂd&bﬂd’nd% ports 25, 27 equal in
nunber to the nunber of extensions i} g d F’%Z in use. The
mold 20, 10 22 a4\@S‘h?ﬁ’a"ém%t'”e8\%"[‘-‘9”2‘&“%%” B&’t @%&é arggd ‘f"ﬂ%w' ®ing 2 when

t he i nt er medidadired ass@0tEx\¢nsioas @taagee th therte$il@manpbrdTha @xterididns mdyee afavi ty 24 i s
used to holdth no d. Preferably
the cover NeSPg S'zgﬂfngp?"ql‘fﬁ?"be?eg)ﬁ?rcé{ﬁeéeg\gs qdé{reed?"'kaefv'se ’“g’&"‘a%gewn | e one cover
nateri al morteq®$/sp&ce$mamfnorwhdh othennrast)aoemlerﬂermar‘emmthmadqdmy be used if
desired or r?%gl'rersﬂ etxﬁm&beﬁnstoﬁb‘gpré‘fﬁ%%mtﬁgf-n@ﬁtlhﬁtlthe'thePJmﬂé:@eeQS‘JIIPre It sets in

the nold 20 are substantially
cot er ni nous \ibacks aphik wikrad egtal @ﬁblﬁeféwﬂé@ﬁs‘h&bﬁew"@f ofligsarg lergidgd 2 with in the

mol d 20, 22. dlaﬁetgfaMteﬁ\la@Qy laﬁ‘eo'?h\@fretextg{snocl\s‘%grgbecbflenbllﬂ@:ﬁ@r@rﬁfr&ﬁ thé & o Xt ensi ons i f
desired. Figures 5A-0 show sone ot emgns that are possible with the

present i nver‘ﬁ‘v’lel‘)‘Pﬂs'oFScﬁfe ‘@k%ﬁ?i’b’é"acqﬁla@if‘r for expmeyp pgraniold depigp 8neBYEr 8A with four

extensi ong. h@WhEexteAbn?B ofetdSEndBwd drlnﬁ@%hllhabpﬂdﬁt@ kigd) of Dleadt b hapver 88 and
t hree extensions. Likew

des th
ext ensi ons anddEEYapde b@ﬁﬁe"é‘ﬁwgatéea?t%etQzﬁdﬁp%o”’}?ﬁht?rggfq%asggé’&nnwvm t hSIST(x

ext ensi ons. 'Ekt&sﬁhsape of the overnol ded cover 8 and the nunber of

extensions are not d b nt | d nunmber of
ext ensi ons can be 'f 8?rggéjc?ﬁvﬁ 'P% thgdeOgeg%lrﬁ’fc(alg?lggg?sgwe'greaﬂ"%m igure 6 shows
an assenbl y itrowplpsic ertaitregndsetplagic scuches epexyi Ryeferatly ig$ fotnied ofpnedebernt i nventi on. As

can be segn %ﬁ{a}»glfaént: ?\Jorég)re?erébﬁ/ itd 1d rnerd%?a tﬁé%?‘;{]a%ﬁc%'chfa% P&l}eﬁ@leden this enmbodi ment.

5Each fitting on one each device 1A and 18
and two t ube®olyasmmylene, polysulfone, polyethersulfone polyaryisulfone, polyvmyhdene fluoride,

PTFE, polyether ether ketone and the like. Thermosets can be epoxy, silicone and
ethylene-propylene diene monomers.
The tubes can be any generally used in the pharmaceutical or medical industry
25 and include but are not limited to thermoplastic tubes such as those made of polyethylene
or polypropylene; thermoset tubes such as silicone tubes or other specialty materials such
as C-Flex® tubes and the like.
The cover material/overmolding/overmolded housing can be formed of a
thermoplastic such as polyethylene, polypropylene, polysulfone, polyethersulfone,
30 polyarylsulfone, polyvinylidene fluoride, PTFE, polyether ether ketone and the like or a
thermoset plastic such as silicone, epoxy, polyurethane and ethylene-propylene diene

monomers.



and 68 one each fromthe other two fittings of each device | A and 18.

A net hod of making the present invention is to first nake a barbed fitting
with the webredosunber of extensions arranged in the desirsdommpesss. The
extensions may be of the sane size (length and dianeter) or different size
if desired. Likew se they may be 10equal |y spaced apart from each other or
spaced at different angles as the need or desire requires. For exanple, it
is one preferred enbodi nent that the extensions be equally spaced apart,
wi th an equal ang'rresh)@hmleemefaimgiartdbartové;rIoewerenbmedlheustng maye reomme | engt h and

di aneter. Alternalve r [ th different
fromthe rest® "E?F'a{ Ue® ex'?‘teCHrgl o?{glaarmé‘ rno Fﬁ&aﬁ %Pé"a%gg‘ég blgap)séSSW(for exanpl e
in a manif ol dnadedithgertone coul d 15have one exten5| on on one side and two or
more on the Opposh%?reféhgﬁﬁalm% thrja|s%ﬁﬁ§tu9r§$%n@c%§erﬁeMQISE%Erm%le e between it
and at |east one of "its nel ghbor exterisi ons as the other extensions.
The bar bed flm%tlanlgom@tycqyeecmaesswﬁ bmeareac@eehﬁeée@e% afhhregeleragnise| or

al um num a tumaa.ﬁmpé RRY hﬁy&rcorﬁpaEm{InﬁQ%Tothm ﬁ%hﬁer&h&amaa Amexy. Preferably
it is formed of netal or 20thernoplastic. Mre preferably it's formed of a

t her nopl ast i GO@WBW‘Sé@"“Qd‘W@@W@Qé’e fﬁ@?%?‘éfﬁme kerial gog G| f one,

pol yet her sul fopnesbly Bméré/fafrr)éh ﬁMh 5 m&ﬁ\opleﬁﬁd SYdH 23 Ybiyethgiene of pdipropyikee oPTFE, pol yet her
et her ketone and the |ik an be epoxy, silicone and

et hyl ene- pr oﬁﬂ?f"é’ﬁ%s‘&ff‘éﬁ%s"ﬁ?m(%@ %’e'ﬁaneorep‘)"’r‘he tubes can be any generally
used in the phar nhweidres it aler exch orerdiectersionssdehdiiat e Banttoniead exidmsioput ar e not

limted to thermopl ?%“ upseri?enﬁo'ﬂg Jbg\?e éng a?@admgfon Fé%tgwg!r)r}'fg:%tﬂé/sl ene or

t
pol ypropyl end™ R rm)es'gf)'a%e bes suc‘ﬂ as' si |cone er specialty

mat eri al s suchchas welisRidbas{vey or mathesicabdedicasitaiuthedeecure the tubes Miplace over
mat eri al /Ovegﬂfy ﬁé{%gé &M% é@hﬂ%@ BAYS d?gr a(aé’rﬁbrggtofﬂ@ H@Fial Rhienfont N€r mopl asti c

such as poly %e ene, pol yet hersul fone, 30
pol yaryl sul féﬁ?é‘fesﬁé%y@ﬁ HVIDP'GG f'l‘"ﬂmﬂdleéFé EX‘P’FF'Ethe’%ISﬂQ.“ﬁ‘éW‘W@t%ér ket one and

the like gr Eﬂm@gbﬁfnm&ﬁ&nvﬂth@r‘é%br@or%h?ehoﬁe%cfﬁbde' cone epoxy, polyurethane and
et hyl ene- propyl ene di ene nonone érFg)one f or the fitting

and/ or cover or oV@r‘WE/f'tH@é”tﬁéﬁﬁg‘P'h@‘%(}‘O'ﬂ)@“im(‘)?)?ﬁ"?r St r e, noi st
curabl e or plaadomﬁlumed@fa mmﬁfesmhs’:\dxpm@swelamalagsﬁe 30urcabbeadoa5 |s wel | known

in the art. referred that the materi t ubi ng and cover be
conpati bl e tS”\pféPW?f“ﬁfﬁce provnged the molding Can cover all s%es of f?\e ftEngﬁube .

subassembly so as to securely hold the structure together under normal operating
20 conditions. _
In one preferred embodiment, the device is all formed of thermoplastic with a
thermoplastic fitting 2, tubes 6 and cover 8. In this embodiment, the thermoplastic of each
' component may be the same or it may differ so long as they are compatible with each '
other. For example, one may use a thermoplastic with a higher melting point for at least the
25 fitting 2 than the other components so that the fitting 2 doesn't collapse or distort when
exposed to the molten thermoplastic of the cover during formation. Likewise one may
select both the fitting and tubes be made of a'thermoplastic with a higher melting point than
that of the cover material to prevent collapse and/ distortion.
In another embodiment, one can select a material for the tubing that at least
30  softens when in the presence of the molten cover material so that one obtains a heat bond
as well as a mechanical bond between at least the tube and the cover and preferably

between the fitting, tube and cover.
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5nost appropriate connection possi ble between each of the elenents. A
three elenents including the fitting may be conpatible with each other. In
a furtherwertbodiso®nt, all the conmponents (fitting, tubi pgTasdoicoY®sy are
formed of the same material and nore preferably all are fornmed froma

t her nopl astic such as pol yet hyl ene or pol ypropyl ene or thernoset such as a
silicone or polyurethane or epoxy. 10Tubes are fit over each of the
extensions such that the barb on each extension secures the tube in place.
As nenti oned abovanaheeprefered anlbbdadatiobd camede ametabiiting eith theeradplastes such as

wel ds, adhesHMSf?B mﬂﬁﬁﬂ%glca| devices to further secure the tubes in

pl ace. can use a tube stop 3 in lieu of or additionally to
t he optlonal retehmngmeEuﬁﬂW@semmm@@@Km@@ﬂU%ﬁ%“%%ﬂ@"@ﬁﬂpﬁﬂﬁﬁltt|ng and
each extensi th and 15fluid conmunication with the
bore or | urregﬁ'g#\m ﬁﬁﬂe dﬂ% Qﬁd’chféﬁﬁélénai‘é“ tube/fitting subassenbly is then

nol ded wi tth a covBp fBthergrbogimenlong eanaseDAPMPSEHIUHI BYsh 85 3AEPYY ¥'f  desired as

expl ai ned i n yeadd iAgwitn@ trl%lrrﬂdfbraalc&s%onb fub&saind @ﬁerﬂx@é‘é@co%rmﬁtbﬁfal on a surface
provi ded the nol ding can cover all des of the flttln tubﬁgsubassenbly SO
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20condi t i ons.best componehtd foPR€dd3lrexfapglicaich. enbodi ment, the device is all formed
of thernoplastic with a thernmoplastic fitting 2, tubes 6 and cover 8. In
this enbodi nent, the thernoplastic of each conponent nmay be the sane or it
may differ so long as they are conpatible with each other, For exanple, one
may use a thernoplastic with a higher nelting point for at |east the
25fitting 2 than the other conponents so that the fitting 2 doesn't

col | apse or distort when exposed to the nolten thernoplastic of the cover
during formation. Likew se one may select both the fitting and tubes be
made of a-thernoplastic with a higher nelting point than that of the cover
material to prevent collapse and/ distortion. In another enbodi nent, one
can select a material for the tubing that at | east 30softens when in the
presence of the nolten cover material so that one obtains a heat bond as
wel | as a mechani cal bond between at |east the tube and the cover and
preferably between the fitting, tube and cover.



I n anot her preferred enbodi mrent one can use a netal fitting with

t hernopl asti ¢ tubes and cover material. In an additional preferred
enbodi menyo 20mpe1s6@m use a netal, thernoset or plastic fipcriusgoniordsssili cone
tubes and cover material. In a further enbodi nent, one can use a
thernoset fitting such as an epoxy or urethane fitting with a thernoplastic
or silicone tubes and a thernoset cover material. As one can

appreci ate the conbinations are extensive allowi ng one to select the best
conmponents for the desired applicaticwms C ainms Wat | claim 1) A nethod
of maki ng anvbnge rated connector with two or nore tubings extending from
the connect or™¥@ r‘?%l”]'si ng the steps of formng a barbed fitting having two
or nore barbed Bxaewrtodrimakirgac htegrtedorsisotar with Worogaorh tibihgswextbging t her et hr ough
and connecting to ; Li sliding a

t ubi ng having a hgé?@%?gggémg&gﬁﬁig%ﬁaﬁgpﬁgﬁkEﬁ%gﬁéﬁgﬁﬁgn §oo(\)/rermnlding a
housi ng ent r appi ngoreharbddextrsigng. each extegsientdvieg giwhaviberg thefetheoygtane ubi ng on t he
bar bed ext ensi ons : f j r & ifdiang 1S
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wher ei n. over nol di hrjow eoreqypieaetbaged pxiensipn and QUeiiPlding horTiRgSataPPdtherhe net hod of
claim 1l wherein thandVi@iguak 8pdA@n bieadh tibihg bAMP bk kRensibys. The met hod of claim
1 wherein the overnolding is pol ypropylene. 6) The nethod of claim1
wherein the overnolding is polyethylene. 7) The nethod of claim1 wherein

t he over nol di n@)i SheametHaebitaBEtwhe@h eatradtidgrsuondutiel Whgaipoleonsi sting of epoxy,

pol yur et hane and ﬁ\ierlmioggsrt}g.

3) The method of claim 1 wherein.overmolding is conducted using a liquid thermoset.
4) The method of claim 1 wherein the overmolding is a thermoplastic.

5) The method of claim 1 wherein the overmolding is polypropylene.

6) The method of claim 1 wherein the overmolding is polyethylene.

7) The method of claim 1 wherein the overmolding is a thermoset selected from the

group consisting of epoxy, polyurethane and silicone.
8) The method of claim 1 wherein the overmolding is silicone.

9) The method of claim 1 wherein the barbed fitting is selected from the group

consisting of metal, thermoplastic and thermoset malerials.

10) The method of claim 1 wherein the barbed fitting and the overmolding are of the

same materials.



8) The method of claim 1l wherein the overnolding is silicone. 9) The nethod
of claim1 wherein the barbed fitting is selected fromthe group consisting
of metal ,wohermBploasti ¢ and thernoset materials. 10) Thecmaisbedoodssg!l ai m 1
wherein the barbed fitting and the overnol ding are of the sanme materials.
11) A tubular fitting for fluid conprising a barbed fitting having two or
nor e barbed extensions, each extension having a holl ow bore therethrough
and connecting to the bores of each of the other extensions, a plurality of
tubing, each tubiAhibHaItRedor uiheompesie BoFRedien haxeaiwe erstoRPaRelint ed over the

barb of each bar bggnass@Bag «XBnsth Havith a YIS B3 Bt BRHSidtgnneaihg BPPI Ng t he
barbed fitting and a i d extensions. 12)

ortion of each tubi n.the barbe
The fitting of cl@f Pﬁfﬁ%ff%ﬁ%&g‘f’ﬁ‘“?'ﬁé‘”ﬁ%&?%é@g"ﬁ'ﬁwEUH&J'ﬁ%@‘“?‘?ﬁ'@é‘"%r nore bar bed
extensi ons. 13) Thkolldw bokd angeash tubihgrhountéd ovehtse tearbrof édoebditad bewhsibn t t i ng has
extensions are at_an angl ual t ch other. 14) T iLffing of claim11l
wherei n the bar bey“ff ?‘feﬁ"r?geﬁ?% ”%@Fé@%“@@? tpg,%arr%e?ﬁtgga?dzjalpﬁﬁﬁgrbgr;g%céti ng of netal,
t her nopl asti ¢ andiubitgemitedetedamtersional s. 15) The fitting of claim 11l wherein
t he overnol ded housing is a thernoset selected fromthe group consisting of
epoxy, polyurethane and silicone. 16) The fitting of claim 11l wherein the
over ol ded housiZheifigingof el wlsreindbe karbefiting hasdhreaas moreRardesr oup consi sting of
pol yet hyl ene, pol yphap¥! ene, pol ysul fone, polyethersulfone,
pol yaryl sul fone, polyvinylidene fluoride, PTFE, polyether ether ketone. 17)
The fitting of claim1l wherein the material of the tubing and the

over mol ded housf3Ntheditify ¢ @RAT Wikked theldf)bed Mg histekieMBndire RlaRbiglell wherein the
mat erial of the tubing and the overnol ded housing are the sanme. 19) The

fitting of claim®WNGFFEMN the material of the fitting, tubing and the
over nol ded housing are the sane

14) The fitting of claim 11 wherein the barbed fitting is selected from the group

consisting of metal, thermoplastic and thermoset materials.

15) The fitting of claim 11 wherein the overmolded housing is a thermoset selected

from the group consisting of epoxy, polyurethane and silicone.

16) The fitting of claim 11 wherein the overmolded housing is a thermoplastic selected
from the group consisting of polyethylene, polypropylene, polysulfone,
polyethersulfone, polyarylsulfone, polyvinylidene fluoride, PTFE, polyether ether

ketone.

17) The fitting of claim 11 wherein the material of the tubing and the overmolded

housing are compatible.

18) The fitting of claim 11 wherein the material of the tubing and the overmolded

housing are the same.

19) The fitting of claim 11 wherein the material of the fitting, tubing and the overmolded

housing are the same.
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