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CONNECTOR FOR FLEXI BLE TUBI NG CROSS- REFERENCE TO
RELATED APPLI CATI ONS Thi s application clains the
benefit of U S. Provisional Patent Application 5 No.
61/ 066, 761, filed on February 22, 2008 and U. S.

Provi sional Patent Application No. '60/930,203, filed
on May 15, 2007, the entire contents of which are

i ncorporated by reference herein. FIELD OF THE

I NVENTI ON 10 This invention relates to a connector for
connecti ng f|GRNNECTARFOR RIEXBLEAFUBINGi t t i ng.
BACKGROUND OF THE | NVENTI ON Fl exi ble tubing is w dely
utilized to deliver fluid froma fluid source to a

st or age ©ROSOREFERENCEEQRBEATED AEPLICETIONK bl e

tubing is connected to the_starag 15 valu or.fluid
t r eat hiEPRIcREOR claigisdag bftnsﬁb?fﬁ%rg @Wﬁ@%@éﬂ‘%{gémliﬁt‘a’n
f6! 6M666/761| Ele'd%n@%ﬁﬁﬁ%ﬂm/ 2068 B, SdprodisspaMPReand | eak
proof connéction at end of the flexible tubing in

Apglisatipn I\kmoé%mmoﬁle@ A Mayrids PUH, heaniie copigris gé which
%ggco &gtggggﬁef&gg&%% én?n is particularly required in

armaceut1 cal applications such as bl ood
punps, oxygen concentration cartridges, filtration

cartridges, 20 in e like. At the
present tine, cab#@ﬁ@gu@gwﬁﬁ@@g to provide a
Secur eh piRAESN Rhtesdb alhheeidd f&fcoﬁrib@tlﬁ%ﬂ&hﬁb euibiony.
These cable ties require a tool to tighten the cable

babedfiingd the end of the flexible tub| ng and to cut
off the exces f esired
tightening i ss%z??gcb?gd ir@gligo@y Ii:—ﬂl{}tgl\gabl e tie end
i s shhlepibRStubing inwidelyaudizeditndetjgertfnid fremst fhwid geures ©a,
such asa bele a o.t.he. fluid tre n
Sk 3 & Mg ainerb 8o Dbt vides fonslsb e 1 Rl brorage
RekugRtor AR tr&adhéMRite ﬁlttbherqafato@mehﬁe 26306d ﬂ&&:&ﬁﬁﬁery. It is
di scl ose a lock cla for flexible tubi

|
NEYPSTAr Lt mowé%w @A PreQd coppRsten att %644 %f%heoﬁ@aiglg
Mﬁz};é&ﬂ otr&)e % Q@Hngﬁgld o8 kabdidakil gg And/dr IPQGEE. dStEHih' a)’secnhlje

desirabl e to provi a conne tor
commetdn isgadicularly required in medical and pharmaceutlcal apphcat1ons

such as blood pumps, oxygen concentration cartridges, filtration cartridges,
intravenous bags or the like.

At the present time, cable ties are utilized to provide a secure connection
at the end of the flexible tubing. These cable ties require a tool to tighten the
cable tie around the end of the flexible tubing and to cut off the excess cable tie
end after the desired tightening is effected. The exposed cut cable tie end is sharp
and may cause damage to the storage area, such as a flexible bag or to the fluid
treatment site.

U.S. Patents 6,796,586 and 7,090,257 as well as patent application
publication US 2005/0082826 disclose a lock clamp for flexible tubing., The
clamp requires a cumbersome tool to connect the flexible tubing to a barbed

fitting,
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flexible tubing to a barbed fitting which prevents

| eakage and/or contam nation of fluid |ocated within
the flexible tubing. In addition, it would be
desirable to provide such a connector which remains
intact even at elevated fluid pressure 5 within the
flexi ble tubing. Furthernore, it would be desirable to
provi de such a connector which can be installed by
hand wi thout the use of a tool or unusually high hand
st r engyedordingly cit woovliddienlgsiraite tomeeitideamcahedpiiop camgeisg a

uc connect ' j I:

B s RySRE0aG oo YRR S B P BRG0P S Bl Bor
fiQidtledagdatittan the Mx HLAMBIRY. Gradditon, MWiNId ta\icEhreblpresent
i nvention provides .a connector to connect, flexible
EHEASHIR MR R e R e e e Tl
AR SLLR AbTAL O FAEELQB, iDFBLIADeAesitabR: to pPovidLRBh aaN
open end of a flexible conduit. Flexible fingers are
powettbowhigh ean bainsteliedehy hnad ivitherithe gsp afadeol g5 gpeualy,
hﬁﬂ%&nc?&f: ! E&%ﬁ’}ie a%gfdﬁn%ctﬁ Weﬁtﬁﬂl{bttspﬁg%ﬂgéél. &ch 2 connector

Sus ng. “Re hner pe p%era surtace conprises one or
otk predide eabb of insthRatames vellzae dedudtycagatraciuid heaksgesq fhifid
a barb on a second conduit having an outer barbed
EQMIBRRUONThe second conduit is positioned within an
openi ng fornmed RYMMARY'OBTHREIVEKREIGN surface (s) of
the annul ar housing section. The fingers are sized to
per ni The presenf ivEmios REYides & conpeqyy 1p sMeridiraePlIniubHIgHO 2

a [ :
b e T e A o PR b Ao R e
td mxepilaa opemenduifta. flekitde tadbiedFlswibleafingerstare hesittaned od an

conduit .contacts the tab(s en,it . is._ .position

W?ﬁ?%‘p@ﬁrépﬂﬁ%’ﬁ? ﬁ'&p%rfantlﬁéer %5’8'1'\%}581 B?I.facﬂfv’flglﬁ)n %’8 n e%%i on
abusidpe THeGMdd beriphefil ditifice cOmbhices 98€ oNGoreanishuiTheitsbs are
effected with the_connector, renpya f the flexible

l. o
sigpdiie Onfre R OE b ANE Of drsefapd spRAMThay e} oUHE PRPRGer s
e . I . .
Stk D TRY Bhoofil et EpARRARE AR opelin@rkedl by the iner,
phriisherah wenfiice ¢3),0f theconnlechmsingsegiony (The dingery pregizen ¢o

h. [ . tion.,. th ' h '
PR B e RBHSoRTy e oAy RS e P o G Bon i
Whagply Frémesmph@a&siﬂes@facé hel/auhsdrderfsoerot seeflexiblé he
flexible tubing, | ate _can  be forned in sections

h
sitotar] DB Gosbest RFiRct AL 16 10R CORIT CORBCSBheApla) hen 101

BOYFALRA vgrﬁﬁﬁ R pBiing BNthE CHRLRE ARSERANE!Bn BE B TeWbIL N
s joined tot hg annul ar housi ng secti on.
conduit to the second conduit is effected with the connector, removal of the

flexible conduit from the connector is prevented by the fingers and removal of the
second conduit from the connector is prevented by the tab(s).

In one aspect of this invention, a connector is provided having the annular
housing section, the opening, the fingers and the tabs as set forth above and
including a plate which exerts pressure on the outside surface of the flexible
tubing, The plate can be formed in sections and can be formed integrally with the
annular housing section or can comprise a separate piece which is joined to the

annular housing section.



10

15

20

25

30

2 I n another aspect of the present invention, if
desired, the connector may be wreless enabled (such
as RFID, Bluetooth(r) or Zigbee(r) devices) to help
track the connector and/or the conmponent to which it
is attached. BRI EF DESCRI PTI ON OF THE DRAW NGS 5
Figure 1 is a top perspective view of a connector of
this invention. Figure 2 is a bottom perspective view
of the connector of Figure 1. Figure 3 is a cross
sect i lormabthei spectof thegresentrinention,of desired the conneqiprgpaebyy

IS er { j r ls ' S
WPl BB ML e AR Db Wik | M Bk, | 3
tl«fétcgm_ﬁtctoi%c_f/it)ﬁhé bcbrﬁp(_ﬁﬂﬂdbivfhitﬂrﬁdisaittbd‘reﬂed sg_cond .
conduit posit]j con i gure 'S
a perspecti @I&Ei%ﬁ%ﬁlgh{bﬁ]?g} ¢ mgmﬁgct or of this
| nventibeR.1 is BitdBe@splctive e bPS Sorm@eibl SNAs iveamol the

connector of Figure 6 with a flexible conduit and a
bar bebiguwdon d beter wetspessise viewrmidhegannpdion ¢ igwahect or .

Fi gurg. IS L 1.0
nvert B TGSt B g AP REREL: ATRREY, o
i S a Eigthe 4is apenpedtive viconsfediadred cofdui. gure 8. Figure

10 is_a side view of, tage.confgﬁctor otf Ffl'sl;qure g_ haui ng
the plgHE S ISaLqsyretigna Jiay olpfig epmpeqior oidgurgs [d with @
Ratible@bnAfiOHY aHRAEBed @BInd b aWitGosiiBRedCW1Tliia ehiedtonaéctor.
Figures 20 8, 9 and 10 positioned on a flexible .
conduFiguesfis 6merPeaive Vishtoirodi temetve sOnAeder o1dkis avariipn:
Surf agguRll £3%d QfoRASid B, EUS: dFilie® e
partl all cross sectional view 0? an alternative

@etibli condhtit aid at Yailsediseccad tconduitppsitiogedovitbio theeesmbenter.

Figure 13 s cross  sectiopal .yi ew of. '

conn eE‘(gBFe E{)]Is at%?ﬁ gew. aicﬂ%eﬁp)rr 8 {;‘]&bso@?/?qtig ﬁg éwo% R{él%&?plate
tdc8uhdl € conduit. Figure 13a is a top-down cross
sectional vjew of Figure 13 al on% lLineg XX to XX

Fi gur Bigeee 9 is agidsariew gf the copnectlopctifagias Svi ew of an

al ter palieVR) i€ QR¥de Yvbf A8 cordriBétoPof MBurBio8fading WM K&k O
of this 1 nvention.

sections closed.

Figure 11 is a side partial cross sectional view of the connector of Figures
8, 9 and 10 positioned on a flexible conduit and on a barb and modified with an
extended surface on the plate sections.

Figure 12 is a side partial cross sectional view of an alternative
embodiment of this invention having plate sections.

Figure 13 is a cross sectional view of a two piece connector of this
invention positioned on a flexible conduit.

Figure 13a is a top-down cross sectional view of Figure 13 along lines XX
to XX.

Figure 14 is a partial cross sectional view of an alternative configuration
for a two piece connector of this invention.

Figure 15 is a partial cross sectional view of an alternative configuration

of a two piece connector of this invention.
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30 Figure 15 is a partial cross sectional view of an
alternative configuration of a two piece connector of
this invention. 3 DESCRI PTI ON OF SPECI FI C EMBODI MENTS
The connector of this invention is provided with two
or nore fingers which contact a flexible conduit and
which are sufficiently flexible to exert 5 pressure on
the flexible conduit when a force is exerted on the
flexible conduit to renove the conduit fromthe
connector. The pressure is sufficiently high as to

retain theﬁ%ésﬁglplrﬁ)ﬁm%écfgf#?h{eb(?]lff}mggqgect or or to

overcone t ce exerte exl bl'e conduit.
The fTirgensccdref shif fnventamtib provides mithews @r a®r¢ Hingsiry ot

toward the flexible conduit when.a pul]i orce is
whish eenocs Tt it whish et ieleuit Gt
peyBrd fifrhé kexibRl Bn@aNH a fde i9Exdride of B REGIE conthié to
connector of the invention also is_ prqvided with at

tegwye therrenduibfromiteacanpeaior; niths presenre ieytiirientlydreh gytoa
R HRIRINCRGH O 0RO BB HUb bIGERE 1R BREUWLHed

condurt connected to I.bl'e conduit through the
cnthediekibie cofileit.aThd fasts ae enffiaknilslleublt ise petotpiyot toward

flexible o,that it.overrides e [ h [
st confity whivee BRRY s Rl andt BedP chiRfk©
Ratch terlds td SoVOthb Elexidiietontigiosutioi @e doheoctd?l Ehé cogrttsr of
al so can be positioned on the taps cﬁiher%é&/

) eby . to X
hetimyeation alpq 1 Proddgdtidh atdenst epedal hickdits ingskig sigp portion
GEV oo h pESRUR, akce Y B Ul cSppat e
flexdblg capduittbrongh thecoonectd. dhe atleast previehis wiffidiently frxible

| ar. ,housi t] 11 :
LefhEr AR o s gl b LRI Bb a0 hagrice pr
Birb! ¥1§to BelunddStdod U flaxidlelfigers\Altol can bé poditidied anehe tabs
shown as four tabs, it i_ t;fége un&grst%gd t hat ani.
Higrab¥ o Bterae B thhnmper ElRFs Fidhe SgxiPlg ot orfsgo asgpbin
?éﬂiiﬁihlg'ﬂ%”ﬁéﬂbd@ b |vﬁth%§th%§oﬂié€fo¥.‘ de a barb positioned

on t outsi de surface of conduit and to snap_ into
posi t Referringtto Figveessh, 8andf, thh eonngetor 1@ ebthisdnyantion ncludes

bot.t om ,sur.face..of [ 5 T [

A PR U B B LRt P ot e
ﬂﬂe@f %ﬁﬁh‘tyyof taex 1 §rda, Isband §c. f White theeabwaakd shbdvntas\eurd
the bottom surface 20, &fi uref é) SO as.l.tg ﬁi(&\éitd
ibsdt o Bounderdrndhatans namgergt taPscpr Ry BikFeE ghiheas 22y
Gfel SABSGerdl fleRibR: 456 ova@NBlh BhrbSRSitibAA ohlkth® burkide surface of a
connector "10. In addition, by extending the finger 18
conduit and to snap into position into the step of the barb located at the bottom
surface of the barb.

The fingers 18 are attached to the outer peripheral wall 14 and, preferably,
extend inwardly from the wall 14 toward the bottom surface 20, (Figure 2) so as
to provide ease of positioning the end of a flexible conduit 22 (Figure 5) into the
annular section 11 of the connector 10. In addition, by extending the finger 18
downwardly, subsequent attempts to remove the flexible conduit 22 from the

connector 10 are greatly diminished since the ﬁngers 18 will flex toward the

flexible conduit 22, thereby directly exerting pressure on the outside surface 24 of
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downwar dl y, subsequent attenpts to renove the flexible
conduit 22 fromthe 30 connector 10 are greatly

di m ni shed since the fingers 18 will flex toward the
flexible conduit 22, thereby directly exerting
pressure on the outside surface 24 of 4 the flexible
conduit 22 and thereby to cause the flexible conduit
22 to be retained wthin the connector 10. The
fingers 18 can be the sane length or different

the flgxible. corduit Zxkandghercbymoenaussi thh ﬂexlb]ﬁg@n@nl@ tgrbe retained
I d th
Pl R B 5 B
Eﬂg:%@ pﬁ‘drakanﬁej th@ildgg}ft (fmggs iR lareldemebj'edce&mywﬁher finggr can
n er. o er can_be u ne. or  nore.
Pog re et GG B YlEgREatL e plew IR i an aRERrish
jeﬁélﬁtf& 4 Rict AR oadlt. h&hﬂnurhm of Fif¥drd I & catBrclised oPeheds

desired. The connector is optionally provided with
mpwdemgtlaqwrlongwethﬂhgs Slzf@qeat mmmbéh@éi length 1q grpsndndihold
t section 11 thereby to inprove
@ﬁﬂ Q@fa%gg%?%% ngd(#éilr I'oning the flexible conduit 22
i nto The cmremenl(brs obﬁonaﬂyqardmddiédmith spaced-gatrtropayin282@fo

th 10 ded t serti
bprepsrane Detbiiy’ CobSeRi-tEboutnt ReBohtl ety LA 8%,
846 Bf %nﬁfﬁ%lg&h@ A48 coRdfiEEEinRhthe Edringetoe1®) The Hullow

whi ch tabs 16, 16a, 16b and 16c are pgQsitioned
ety 28afdhegonnedipigl O 1 pravidsd te Bermit the ngergipn ghthey o
RASS &nhggga &ﬂﬁ%{ﬂe%Mf%&%ﬁn%cﬁaﬁ%&ﬁﬁ shpfasesoNd

con nal 1y, tor 10 ma
Figee é;enhty vdnmnhmjléa%& H6and Hoc 8¢ pesitéord éﬁeum hend 5),

il 150 g e bbb e isieG e AR 6 180"

%@n@éaﬁaggoor menory corrponent 101 and an ant enna
102 as shown or other wreless deV|ce i s 20
SS

Bl uet Oatienatly, the conngeien } mayps Birglessly own 1n
%ﬁ}wa&ﬁ&h&fﬁ%&wﬁ&%w BYioW. TRE R2le¥s @dﬁﬂﬁhﬁi@ﬁloﬁ@ 8evice
connector 10 o

e can track the history o

- tohmeytecr REMXiag rhavxhg a commmnmamon andgkdrage qrtmffrgory

ttached. ..F Wt
PERRCI 0 A PR 10 e SR PR B R
BlUgkoolsd bhElgbbé@ wﬁ%r@@énabléafcemﬁfunmmﬁsaiEVmese and t he

like. Wth a read/wite device containi an ive
memor By verstessly snapliag hepnpsie)y 0ne 50 Fackthe Worr)é?éi‘

dEMHeCBr S ¢ con\ﬁ%@mttb %vh%ﬂﬂ%%&@éhe&%r@kﬁﬁﬁ@ With & hd
conponent, he conponent is
only wireless dev1ce one can track the manufacture of the connector such as the
lot number, date of manufacture and the like. With a read/write device containing
an active memory, one can also add information to the wireless device such as
when the connector was placed on the component, what the component is to
which the device 100 is attached, what the component is meant to be used with,
one or more trackable events that occur to the connector and the component to
which it is attached such as sterilization, warehousing, use and the like.
Optionally, the wireless device may be gamma radiation stable such that

the device is not damaged or destroyed due to the radiation typically used in many
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whi ch the device 100 is attached, what the conponent

is neant to be used with, one or nore trackable

events that occur to the connector and the conponent

to which it is attached such as sterilization,

war ehousi ng, use and the like. 30 Optionally, the

W rel ess device may be gamma radi ati on stabl e such

that the device is not damaged or destroyed due to

the radiation tgplcally used in n%ég 5 sterilization
D NE

serdizeioreproc@ershSurinderises aie &n VAR wed andave an
DR SR hOARE SIIRLAGh-hlil IR\ BYSe AR ER UGS o
%{g%d orage ITEC Sm such-as a ro- rragnet c or

féﬁgnﬂdg@eﬁsmﬂhagnetomrmwnﬁhmnagaagedéw The wi rel ess

device 100 may, att ed t he cponnect

oo haecaeles daies 10 She aachlfip B RTORToLD afeehapise!
SiRRus Sy Pride@Br M\{r BE£stip under £10pREEARIOf tiRRdnnector
passing through two of the enings 26 and then to the
wdrms@gthaexghé‘efo chthe opgrn@m{éﬁp a5l then to iy wisslessslenise E@a

%g%ggm%@&w rgsldé@m e wmﬂtgyw@ﬁ g{%@?elly)anermsr it

on or adhered to ace of
bainsae bk dornikd casor sttt torthe Firfgoe efsthe cor@ectsr Hhab showndn As
glhovvn ig Fai‘?ﬁg;re 4, a barbed second conduit 30 includes
B B> 3D an opening 25 that permts fluid flow

t her epbhgiwain Figife 8.0 kibdd ssesidicondsO30 ﬁlcludéstealﬁdﬁiem tund &
flange 27 which, in turn, is attached to

E“r ereaingdd thg mmléshﬂulé Havwrthergthrpugh, ilhe gqnglﬁlt égctlgn SQQS or
Gfn t’g Glanfly 99 hicADRI ], RSN (@8 A rbdes Rk DIhich

Figure 5, the fingers 18
mtmetaxmﬁmd sunhetsar’oag e caafEroruntofesation speh asfa filfration| e
§%{1%§|t 22. Wen a pulling force exenplified by arrow
exerted on conduit 22, the fingers 18 pivot in

t he dAE Siedviroin Fexee) thé ﬁﬁQerbYS ateroessu@nitheowkive surface
essi ng the outS| de ce 24 of .the fl exjgpl e
%ﬁ thb o SOnqu 22 Y entanlél 745 S8e Y W

E)‘?Jréh B dodtufidyon lfeqﬁlggﬁ RSP fn thE dlr%oﬁ\véﬁ&nﬂlﬁéd' Yyl etbws

orce, as exerrp arrow 42 is exerted on
40 tiutsby co@@resmngtheavtasmdp@urfa@a% of@me flexile corduit,ddy gauging

f t.t f b b 32,
Rl (BRGF P20 EDEBRIN A EpelRaR R0t 55T,
connewlteh alllingfuge, atsregemlﬁhfm@é:yarﬂa& 4nid exated ch@ondift,

d 16c work t to ret fl exib
2t b b IRl SR G 3604 TGS BB RSO CHO G

3f Bth b NBerb By fofeffett RYRHGESE the conduit 30 in connector 10. Thus, the
fingers 18 and tabs 16, 16a, 16b and 16¢c work in concert to retain the flexible
conduit 22 and/or conduit 30 in the connector 10 when a pulling force is exerted
on the flexible conduit 22 and top conduit 30. In addition, the positioning of
conduit 22 and conduit 30 in connector 10 can be effected by hand without the
need for a tool. Furthermore, the connector 10 can be sized to accept a wide size
range of flexible conduits and second conduits having a barbed outer surface by
providing a size range of connectors 10 having a variety of sizes of annular

housing sections 11 and a variety of sizes of holes 28.
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25 on the flexible conduit 22 and top conduit 30. In
addition, the positioning of conduit 22 and conduit
30 in connector 10 can be effected by hand without the
need for a tool. Furthernore, the connector 10 can be
sized to accept a wide size range of flexible
conduits and second conduits having a barbed outer
surface by providing a size range of connectors 10
havi ng a vanietg of sizes of_ annul ar 30 hous | fk
s ect i opduippihas afgxitility syificigny lopegittn togxeth o
gsl[ﬂ'et th%%mli‘ Fhet'a Hr@é(fs RiLrtddonSHE ﬁé}ﬁbl@ '&Bndlﬁ’t L@eihri' | dircbtih

gers to exert a pressure t hereon when a force
io&puﬂ)thfr fledble ondug 22| feom Blegonaetiuilf. Replesentatiye seigabicon

ReE somedBrs® B Prels FOR Yiiopf prtfe B A AATOSE Slicd
fa iléxw’fpﬁjlpkdp@wﬁe,, poldyvériye chltigle; mlthémptas@melmﬂomer, PTFE

EAnoFPREh GF 13%'@%%2{%@3@@ DreCr bR pey Yo logies
o M PR br 1R3LR. PAGAL BiligamCaRsRivedat ed

Technol ogies of Clearwater Florida or the
pnotmtlva*pmssnreemslsm@ braidiower themy oninserpreaiad ag a jacket onto

i i SR R ol B G B SOUEhe! RO TpRlpyicne o

mlnlesi(neam and can be rrade of polyester, pol ypropyl ene

acle. DhS )P FRDRHT & e b o B0 PG B B2 BT Elon,

9(5m s[fﬁim%r &ﬁ@@?&inﬁ oSftiof U6dh B StaSiilés RleelSH 151&@@ the tabk 06,9
he t abs 16, a, 16b and 16c can be 03|t|oned on

Miee 1pendHicsan ba@eslts@eémtthﬁebqs@frbsmcm the harbg4vhea

BRAHEh 3RS0 iDASLAEn WAl e 28. 15 Referring to
I'gure 6, an alternative connector 12 of this )

i nvenRefemingso Fiduoa6,. an Eiternetvin@ahentorl12 dfslsis irtventiamie

elema of the nnector 10 of. Fi.qgure 1 e
TR L cQEpReF ) S e ot BRmehes oF et esief 0 of blkuld £

Wﬁ@lleﬁﬂﬁé: iadicRGAMITy Bled el@herdts. OIS ®ndsttori2diclades a second

positioned on the tabs 16, 16a, 16b and 16¢c. Th

¢t@§ Bngers 77 hishiercopositionedhan theriabsrén e 16 and Wge refée 18
Q‘? ?f RlRE6h ﬂibbtﬁé’ $:1mé ﬁ%ﬁn\%ﬁr ff 1‘?%{33@ HNEELBHEQABbVED @@ istde

Rhect or can y fingers 17, w thout
be noderstockBthatAbe sdrmestor canfbiedonmeed Ayitht ¢rdy fingeye % withogker t
gB SSlIl%e on the outside surface 24 of flexible

#dti't- 22 and the fingers 17 exert pressure on the

I nsi dasshéwRmeridde 7, the fingers 18 exert pressure on the outside surface

24 of flexible conduit 22 and the fingers 17 exert pressure on the inside surface 19

of flexible conduit 22. When a pulling force exemplified by arrow 38 is exerted
on conduit 22, the fingers 17 and 18 pivot in the direction exemplified by arrows
40 thereby compressing the outside surface 24 and the inside surface 19 of the
flexible conduit 22, causing the flexible conduit 22 to be retained within the
connector 10.

When a pulling force, as exemplified byvarrow 42 is exerted on conduit
30, the tabs 16, 16a, 16b, and 16¢ exert a counter force on the bottom surface 34
of barb 32, thereby to effect retention of the conduit 30 in connector 10. Thus, the
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of flexible conduit 22. When a pulling force
exenplified by arrow 38 is exerted 25 on conduit 22,
the fingers 17 and 18 pivot in the direction
exenplified by arrows 40 thereby conpressing the
out si de surface 24 and the inside surface 19 of the
flexible conduit 22, causing the flexible conduit 22
to be retained within the connector 10. Wen a

pulling force, as exenplified by arrow 42 is exerted
fingecolitarnidi18 234 taw, 161 Ha, i@b@dﬂéc wWogk in copert terfgtaigte

g%lm%le ggncﬁx?th a%g/ofr ?5&21 9 {1 Br%ec?g%%c?dg]r%ﬁo eft gjuﬁlhﬁ ngfce 18
exerted on ﬂﬁ:tftdmbl@con'ﬂhm 82 atdheecdnd éamgeit $0.1 Thamklti(ﬁnmmf

16, 16 6b t, t t.ai
hiabie Epads R and Shesa combi A Sohbefang Ears SecfeBy hand
GRANR PheOkeed PorthBsl. FuRHEioR HedioBRedtr 10046 bt Sidedd dobépt
flexible conduit 22 and second conduit 30. The

poader slzmmy foﬂexx’omenaulés angserpngd conduifs hayng a herbe% AVAEY t
%ﬁfac ﬁéﬁ siz Taﬁé’t?: écftcﬁ'g 5642 ‘ﬁﬂg Dankty ot AR
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reference to Figure | ate sections 54 and

seztlan é2sp that @dexu}ﬂfmﬂemhig@@dgg camhbe inserted therein. The hinges
58 and 60 also permit the plate sections 54 and 56 to be positioned in contact with

an outside surface of a flexible conduit positioned within connector section 52
thereby to assist in preventing removal of the flexible conduit from the connector
section 52. The plate sections 54 and 56 are locked into position against the
outside surface of the flexible conduit 22 (Figure 6) so that the inside surfaces 62
and 64 press against the outside surface 24 of conduit 22 (Figure 5). Itis to be
understood that surfaces 62 and 64 can be smooth or rough such as serrated or

having prongs extended there from to provide a gripping force on the flexible



10

15

20

25

30

60. The hinges 58 and 60 function to expose the inner
surface of the connector section 52 so that an end of
a flexible conduit can be inserted therein. The hinges
58 and 60 also permt the plate sections 54 and 56 to
be positioned in contact with 25 an outside surface of
a flexible conduit positioned within connector section
52 thereby to assist in preventing renoval of the
flexible conduit fromthe connector _section_52.
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more, such as four slots 73 on its top surface 75 as shown. The slots 73

communicate with a circular path 77 that extends around at least a portion of the

circumference of connector section 71. A second piece of this connector

~ comprises a ring 79 which includes prongs 81 having a step 83 which fits below

lip 85 of connector section 71. In use, the ring 79 is positioned on the flexible
conduit 22. The end of the flexible conduit is placed in the connector section 71
in the manner described above with reference to connector 10 of Figure 5. The
ring 79 then is moved into the connector section 71 by positioning the prongs 81

into the slots 73 so that the steps 83 are positioned below lip 85. The ring 79 then



20 Referring to Figure 13, a two piece connector of
this invention is shown. The connector section 71 is
the sane as connector 10 (Figure 1) except that it
includes, on its outside surface a plurality of slots,
at least two, preferably three or nore, such as four
slots 73 on its top surface 75 as shown. The slots 73
communi cate with a circular path 77 that extends
around at |east a portion of the 25 circunference of
is onated trovircslee pitb 17 3a thanthseing7q ipprsrentest fromisepasdngdean

conprises. aJi,ng, 7 I Ghgd p '
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qoRvertiienal e sush as by Prigh sep ititoeethel opsTRsH 1y st
g@qy&v\gﬁd}la{ﬁgﬂm@aﬁﬁaﬂﬁpnnect or 10 of Figure 5. The
ring 79 thenis noved into the connector section 71
by poks showmiin gigure! 4 thersteps @1 the preeesi89«can bgeaelod 43
that .t he st eps ey '
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onnector section. 7l.by the ting lj.p 85 and steps
%8 twg piepgequgeqier (&ﬁ]&é F%‘%éa%?fl NS uuﬁlz‘?dglp%n'an d connect or
pi ece 71 can be connected to each other by any
conventional means such as by being snap fit together
or secured to each other 5 with conventional mating
helical paths. As shown in Figure 14, the steps on the
prongs 89 can be angled. As shown in Figures 15, a
plurality of angled steps 91 can be utilized on each
prong 93. Any geonetry which pronotes retention of
the ring and connector section of the two piece
connector of this invention can be utilized herein. 10
CLAIM5S What is clainmed: 1. A connector for a flexible
conduit and a second conduit having a barbed outer
surface, said connector having neans for securing the
second conduit within the connector by exerting a
force on a bottom surface of the barbed outer surface
and having nmeans for exerting a conpressive force on
an outer surface of said flexible conduit.
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2. A connector for a flexible conduit and a second
conduit having a barbed outer surface, said connector
havi ng neans for securing the conduit and the second
conduit within the connector by exerting a force on a
bottom surface of the barbed outer surface and having
nmeans for exerting a conpressive force on an inner
surface of said flexible conduit. 3. The connector of
Caim1 which includes neans for exerting a
conpressive force on an GIdWMS surface of said flexible
naui . A connector for a flexible conduit and a
@@%%ﬁaﬁg%ﬁﬁuit having a barbed outer surface which
conpri.s&soarcmn fotladtexthieisindgit sets seeondeondog havingat er

eri pheral wall wth an.inner surface, a plurality of
orbrgtnder i e anp G e e P sEepu e B HePold
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eited B s rd sraesdt b BEo RS S8 RO RE A ong Rt aRF
hisbdd eblkdit witih 8RRonswicd by eeartieg b Grchiéy i bertone auract of
securing the second conduit within the connector b
the bpitbed guisr susfase anhhayingdnean s GXeHES aGPmP’f?éS%ea&’B@o% an

&H&ﬁgurﬁwéiﬂsg@ﬁe&%m@aﬂdﬂﬂ. means for exerting a

conpressive force on an outer surface of said flexible
condu3.t Thesconfiesord {ilaiot bwhish dnadedes incapsforesringg & h

i ncl udes ans for exertin r ye force on an
Fc}m%rpssgv&ff’)'lgggngp st - alcggg%a?deﬂgon ﬁlgl?(ﬁﬁ . A connect or
syst eqn AQonfdcIfal fléxiige tondutt ahé b wewnd aodduébhiabing a

conduit and a second c¢onduit hayi ng a barbed.outer
barbedhouterfrfage whigk poraprises an PIF@%E‘P NEFHEN paving ARy

gé}gﬁufai WAB Wit GindnRR siebe QLB IBFaliBHEf BELrsBMGaid IRRR REFARY

or sard 11 flexible conduit, sai d connector having

atdaass oficotab pesitivied gt arhianerekahppriemelisatd anpitkan hopisingesection,

connect or exerd i . bott om surface of

%‘ga%(gjreﬂlélg?%ﬂﬁ glr%d @%? g%ég{al%g tﬁlg?/laﬁ'g nmeans for

exert fng cdnaamprsesen e thamsmetionileid between aflexibéoandiit
ondui 8, A con eCtﬁxfghg stem f

B SS5R Fel FEIOE B BEREG RIS Rrese By & fexible
conduit, the second conduit having a barbed outer surface and a connector for said
flexible conduit and said second conduit having a barbed outer surface, said
connector having means for securing the second conduit within the connector by
exerting a force on a bottom surface of the barbed outer surface and having means
for exerting a compressive force on an outer surface of said flexible conduit.

6. The connector system of Claim 5 which includes means for exerting a
compressive force on an inner surface of said flexible conduit.

7. A connector system for transporting fluid between a flexible conduit
and a second conduit having a barbed outer surface which comprises, a flexible

conduit, a second conduit having a barbed outer surface and a connector for said
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and a second conduit having a barbed outer surface

whi ch conprises, a flexible conduit, a second conduit
havi ng a barbed outer surface and a connector for said
fl exi bl e conduit and said second conduit having a

bar bed outer surface which connector conprises an
annul ar housi ng section having an outer periphera
surface with an inner surface, a plurality of fingers
on said inner surface, at IeasgH one tab ositione? at
Bexible perduifetad erapestentiasmednans La seAusipe s ssrong QB on
w@ﬂl@n’ﬂ@e cORRERHY REFink  FRRE oMV bBitEIn SAfAL R HeGRTBed VT
tab. 9. A connéctor Systemfor transporting fluid
wefoee fvingexdans for cuerting & comprgssivesiorsson andprstsiagRioth
quﬁrL es a Qlexible condui t having a holl ow i nner

%% i) eF%%?%through, a second conduit having a barbed

out erg.sAlichaeetonkistenafa tiapspoptargt fluid tetsvelros tlexiblsaonduit
fl ange porti on adjacen he barbed .quter surfa nd
143 S B HLRRASR PR P GU B D O A R e
‘E%Fiﬁﬂt,%e&gndt RETRERRing d16arBQICARG suFRRGUE b cORtdatoR Bbrtsaldn

ng inserted within the inner hollqw gat hway of the
flexdie oprrdudtomnd seid seepnd consitthgying grbatherl @uier gfask avhich

conduyj t . . SECco (- | a
G PSR B R e sl b neCRRAR ERGF pSRE
anfadelivith aaichebsurfree, ayduklityrof dingers on said dmur swinte at lagsin
be inserted, one or e f.lexible tabs outside of d
a4 B BB Posnn e el o S e Bt
binfipdsokitidgedMvithin s aBle@fl oR@tdb. and bottom part of the
bar bed section, and one or nore fingers arrapged, .
out si YeAcPrrastr sHieR &tirangportrg e betverpp exllscoopguit
!a.rpf %e%gﬁd W\%ﬁl’? whith cungi‘ihéglaql&m drdduit hvind RBoBARNERE OF
0 A m & Whereln one or rore I ngers are capabl e of
patheaptheietgovght h seond voreluitdaving e ddrbed ovtersurfags withe step

condujt. 11. The gconnect.or of i rej

pihfi iRt o neaporit apeoetfr Bed PREFPb O an
Bpéhitgswadhé Nengenad e fhmie@mbitposioh afitie imainahd ecodd
interacting with an inner, surface of the tLI exiﬁbtbe
eeniiiberb poptiorpbeing inpesicd sdthi the g Rallpvapatnagy i tae
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supplying a exl bl e conduit having an outer wa

asnnettonkavinga tanéyl arhelae opaningthrough sbichribe Beoxiblgiconduit

oY b oy P Biebd CorE B MGl S R PRERLA”

BHE biide of and adjacent to the central annular opening and capable of

interacting with the step part and bottom part of the barbed section, and one or
more fingers arranged outside of and adjacent to the one or more tabs to interact
with the flexible conduit.

10. The connector of Claim 9 wherein one or more fingers are capable of
interacting with an outer surfaced of the flexible conduit.

11. The connector of Claim 9 wherein the fingers extend from an outer
surface of the one or ore tabs and the one or more fingers are capable of

interacting with an inner surface of the flexible conduit.
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the barbed portion having a step part and a bottom
part, the second conduit having a first opening in
the flange portion and a second opening in the barbed
portion wth a bore between the first and second
openi ngs, supplying a connector formed of a central
openi ng having an inner dianmeter that is greater to or
equal to the outer dianeter of the flexible conduit,
one or nore flexible tabs arran%e_d outside the one or
mor e 1A Processenispaging pdlesbiopwmapibia 3 sowt candit second
Sif I
EaRhe HELER! HuphpiRE's AN EDACRH bl b Py il and an
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the flexible cgonduit. 13. The cqnnector of Cl\l7a' m 1
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- i | bhndofif bidRe
Yo btrpitthe BERofl sl Lrichiiks, SEPIFRP Aphnacty
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¢ ’ . . . L el

AsE ST of B DLRBR Aot bfle o B eRiei AP btan B WUER,
aRdiot nidntabs, $eening tiobed potton sfghasectat doaduio irtte the
surface which onl'E](rgircge .an annul ar _housi hg section

Rt PRihwRY ofihe flex fsQias ¢, FFuse the g AT MR tARRSP

%E%&%th e Bhipb@bbrtivin 6F thE SEDBE SoRMitSRH thel FHRRE more fingers
surface, at |east one tab positioned at an inner wall

pointdrant with assaifaceefiibe Bexible gendvif to pradvronsirang sed dstwegn
0si tion 1 thi ' b and a rin

?%eastes?ngfi C%g%“\%%atéllh}a‘%f’é@#% agg |ﬂlo? e%%ﬁmf) g&dﬁgu sing secti gn .
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condui t, having a barbed outer .surface.which.conprises
SRR YOSl S Sutscs, Y piid TRgblerfo %limfgwﬁﬂ%sr% pher al
WbReR Mg h an inner surface, a plurality of fingers
on said inner surface, at |east one tab positioned at

an i niér Thaponnpeet ofdrainr | saepwinssidineansHoURFPHgers
ope ;

35EbleSflve Ao A PR AMblE fRp3 ol BB

bt seotioddy hi nges. 17. The connector systemof Claimb5

wher ellg. iaéo%ng(}%&ar or a]: AExibrs ecgrtl uitthnd a second conduit having a

barbed outer surface which comprises an annular housing section having an outer

(-57)

peripheral surface with an inner surface, a plurality of fingers on said inner
surface, at least one tab positioned at an inner wall portion of said annular housing
section, an opening positioned within said at least one tab and a ring that is
attachable to said annular housing section. |

16. A connector for a flexible conduit and a second conduit having a
barbed outer surface which comprises an annular hpusing section having an outer
peripheral surface with an inner surface, a plurality of fingers on said inner

surface, at least one tab positioned at an inner wall portion of said annular housing
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conpressive force on an outer surface of said flexible
conduit includes a detachable ring. 18. The connector
systemof Claimb5 wherein said nmeans for exerting
conpressive force on an outer surface of said flexible
conduit includes a hinged plate section. 19. The
connector systemof Claim7 wherein said connector

i ncludes a detachable ring capable of exerting a
conpressive force on an outer surface of said,

fertéodl, Bh epedrERAsitioned witlinesaida frasiiage tahandplate fecpns m 7
MBI B <SG, GOPABRLPEy hiflgludes @ hi nged pl at e
Section capa of exerting a conpressive force on an
out er17% UfHeaoenectfr sgsi¢rol of Chxin 5l ehesein daidl meaps for Testing

rocess of Claim12 wherein said.connector .i hcl udes a
EREEREBIESF PRE ApLaT st BREIiTE COl S ey e
d@smavlengn outer surface of said flexible conduit.
22. The process of Caim.12 wherein s,ai d copnector
i ncl ubfesthe cenpRgta syyiera b Came Bhereia 53i8 meaps 18 27y a

' i i a hinged
FRERTS 8e R R SubEafe O Bl A et Rudts ghineed .
phersestionsai d connector includes a detachable ring

capab f exerting.a C I. [ fQr. .
curraks Bt SEH P B TG TAbIFeh 58 SR s L o
8tadhable @ing Chisibla & enbitihg b Rodpiedsicofof@uinam dute Isudas ofa
det achabl e ri.ng capabl e of exerting a conpressive

s Bexiblg capfWlut er surface of said flexible conduit.
25. THE PRVEREDS: sHHSHhITCHimE whéreihQaideehictor Sdilwles a
connector includes” a detachable ring capable of
binged plalg sectivoeppabissoficscttivg @ sompressivotpres onsay Fuigs sugpce
sai d. flexihle conduit. 14 26. The connector system of
aasﬁfq'r{lef‘?ﬁﬁ/?%?dél?th sai d connector includes a detachable
ri ng gapabfie mbcesx of Claing 12 whersr ssb¢onaedtarioeludes aan

uter surface of .said flexible conduit.
etac%able nrng capab?e of exerting a compressive Porce on an outer surface of

said flexible conduit.

22.  The process of Claim 12 wherein said connector includes a hinged
plate section capable of exerting a compressive force on an outer surface of said
flexible conduit.

23.  The connector system of Claim 8 wherein said connector includes
a detachable ring capable of exerting a compressive force on an outer surface of
said flexible conduit.

24.  The connector system of Claim 9 wherein said connector includes
a detachable ring capable of exerting a compressive force on an outer surface of
said flexible conduit.

25.  The connector system of Claim 10 wherein said connector includes
a detachable ring capable of exerting a compressive force on an outer surface of

said flexible conduit.
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27. The connector systemof Caim8 wherein said
connector includes a hinged plate section capable of
exerting a conpressive force on an outer surface of
said flexible conduit. 28. The connector system of
Claim9 wherein said connector includes a hinged
pl ate section capable of exerting a conpressive force
on an outer surface of said flexible conduit. 29. The
connector of claiml further,conprisLngﬁ he connecfgr
udaes
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gr oupy &£ ONStigtdoRRecRr sPRGHIP LA, 9 WEISEA sXi8 cBfitbcldn ficlles
bonding nmeans. 32. The connector of claiml| further
zbimged slategettion copabhreeficaertings campigissing e anauier surface
C i.¢atio nd nmenory device nolded onto or into

%ﬁsg.{ggi?exﬁﬁ?go@&ﬁf aces. 33. The connector of claim!]l

furthzy conrdoahdtpriofielaomn fedhen colprsing theicomheess has a
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Pasiass soabled commuRicptiqn And 3pemoFk &ihnect or of clai m 1

furthgy BRMEBHAEIISS LA ¢ FAARE tOhpliasy the chhnetloBss a

enabl ed communi cation and nmenory device that has,K |
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B t ¢
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ornec

devices.
31. The connector of claim 1 further comprising the connector has a
“wireless enabled communication and memory device attached to it by a means
selected from the group consisting of mechanical, adhesive and thermal bonding
means.

32. The connector of claim 1 further comprising the connector has a
wireless enabled communication and memory device molded onto or into one of
its surfaces.

33. The connector of claim 1 further comprising the connector has a
wireless enabled communication and memory device that has read/write
capability.

34. The connector of claim 1 further comprising the connector has a
wireless enabled communication and memory device that has read/write
capability and tracks one or more event that occur to the connector and/or a

component to which it is connected.
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