TIE WRAP CONNECTOR CROSS-REFERENCE RELATED APPLICATIONS This application
claims the benefit of U.S. Provisional Patent Application 5No. 61/066,760, filed on February 22, 2008 the
entire contents of which are incorporated by reference herein. BACKGROUND OF THE INVENTION
10FIELD OF THE INVENTION This inyantipR AslatsRta fgpvrap connector for connecting a flexible
conduit to a fitting such as a barbed fitting. DESCRIPTION OF PRIOR ART 15 Flexible tubing is
widely utilized to deliver fluid from a fluid source to a storage site or fluid treatment site. The flexible tubing

is connected to the storage volgmesx-feiderece pesigTiRm e teoarpuiesthe desired fluid delivery. It is
common practice to secure. the flexible tubing, to a barbed conduit in order to 20transfer fluid from a first
location to a second Ioczjrmﬁ?ﬁpﬁécﬁté%é%m%e&Pg@%eoiqéé%%@é%ﬂqfé(fﬁtﬁ%o Bﬁ?ﬁﬁ'@&ion at the end of
the flexible tubsing Moo8di®6to7a0oidetinnl fedmiangidatkDo&ihd/entieadatmtSafobhiclsesure connection is

particularly requirgq i&;’géﬁi@'g@%@%r@n@gmﬁutical applications such as blood pumps, oxygen
concentration cartriég s, filfration cartridges, intravenous bags or the like. 25At the present time, cable

ties are utilized to provide a secure connection at the end of the flexible tubing. Cable ties comprise a

strap and a locking head shaped to b orkgthiorgaeh-other IvmgTtien use. Presently available cable
ties have the disadvantage of not being capable of providing a compressive force about the entire

circumference of the flexible tubing. This disadvantage results 30from the locking head not being
sufficiently flexible to follow the contour dfltHieDDOSITEESIMMEN DfANe flexible tubing. Accordingly, the risk

of leakage is increased aﬂﬂ‘?r@%ﬁ%ﬂ r(gljtaqv%%ﬁgtﬂg@égr g@ﬁ&&}@&ﬂmﬁﬁq%ﬁg ject to decreased

compressive force.  Accordingly, _desirable to provi nector for connecting a
conduit to a fitting such as a barbed fitting.

DESCRIPTION OF PRIOR ART
15
Flexible tubing is widely utilized to deliver fluid from a fluid source to a
storage site or fluid treatment site. The flexible tubing is connected to the storage
volume or fluid treatment site in order to provide the desired fluid delivery. It is
common practice to secure the flexible tubing to a barbed conduit in order to

20 transfer fluid from a first location to a second location. It is necessary to provide a
secure and leak proof connection at the end of the flexible tubing in order to avoid
fluid contamination and/or leakage. Such a secure connection is particularly
required in medical and pharmaceutical applications such as blood pumps, oxygen
concentration cartridges, filtration cartridges, intravenous bags or the like.

25 At the present time, cable ties are utilized to provide a secure connection at
the end of the flexible tubing. Cable ties comprise a strap and a locking head
shaped to be locked to each other during their use. Presently available cable ties
have the disadvantage of not being capable of providing a compressive force
about the entire circumference of the flexible tubing. This disadvantage results

30 from the locking head not being sufficiently flexible to follow the contour of the
outside surface of the flexible tubing. Accordingly, the risk of leakage is
increased at the portion of the outside surface of the flexible tubing subject to
decreased compressive force.

Accordingly, it would be desirable to provide a connector for connecting a

35 flexible tubing to a barbed fitting which prevents leakage and/or contamination of
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35flexible tubing to a barbed fitting which prevents leakage and/or contamination of fluid located within
the flexible tubing. In addition, it would be desirable to provide such a connector which remains intact
even at elevated fluid pressure within the flexible tubing. Such a connector would provide ease of

installation as welliag SEELEINAGHNRL HulddRaliARG. 9% JueisANERINNAtRAM YR 02284 discloses a

one-piece tie wrap connector according to the preamble of claim 1, made from plastic material comprising
integral lateral extBFA{BIESYeRHELNALTRE VEURIE B INAIEYSA SR \GIRWEHIB\PESELE e curved for fitting in

complementary manReT e deGh RIBIHEIS P H RENMTOR i threviad eanest iRstisrtidMO5966781 teaches
a spacing clamp tie V\ga connector to ﬂ@mﬁee two elglré?gated items .in spaced, parallel relationship with

each other. U% BEIEE S8R ?@H%e% ﬁ%ﬁ@%‘?tﬁ%tening onto a mounting structure
such as an apgrture in a\Varesl02 ZBUIMNDAER ¥ OE-{iktE ikl WEN To@idctor adawdiolirig teethe present

invention there is FQ&’M@@ Eiﬁimrﬁﬁn%@ﬂ%?ﬁ%ﬂéﬁcdﬁg[%?ﬂli&ﬂ?i@ ﬁ{gd‘%rlrsge%rlnbodiments are defined

in the dependent claims. The present invention provides a tie wrap connector which includes a solid insert

having an arc shap¥iansiffaée iefldh eldeking headnvdluesiins g radwasdly sutiaiRiBevedietuit. The insert is a
separate piece frofitthgitRMiFRrEeNASGIRNNEN R VEARGRRNLEIAN Rt eR aueliap having a free end

and a second end ﬁ)ine | to a strap locking head. The strap includes a stepped surface which permits

locking the strap WARR4HEYSeking head. The locking head has an opening to receive the free end of the

strap. The locking head uShate3a tedchestmgpamametidnap tecerap sdee@bste pecofetiveostrap thereby to lock
the strap within th | Iéi[g(g- ‘ggg S 5}6{ 0 qu gm 'ﬂpg t cking head. When the strap is
%!391‘% héaﬁnd CJE!a'dsne(f chid f%ﬁe sur &hE@%‘F

locked within the locking nd positi about aceo exible conduit, the arc surface of
the insert exerts a compé33p0E/ RS Hntepeher adiaaess Flase dietfas Felamir CoHIuMBOBRIEF

DESCRIPTION Ok it 2BA\A Bzperture in a panel.

15 SUMMARY OF THE INVENTION
According to the present invention there is provided a tie wrap connector as
defined in claim 1. Preferred embodiments are defined in the dependent claims.
The present invention provides a tie wrap connector which includes a solid
insert having an arc shaped surface which conforms to an outside surface of a
20 flexible conduit. The insert is a separate piece from the tie wrap connector. The tie
wrap connector includes a strap having a free end and a second end joined to a
strap locking head. The strap includes a stepped surface which permits locking the
strap within the locking head. The locking head has an opening to receive the free
end of the strap. The locking head includes a ratcheting panel that receives the
25  steps of the strap thereby to lock the strap within the locking head. The insert is
positioned adjacent the locking head. When the strap is locked within the locking
head and positioned about the surface of the flexible conduit, the arc surface of the

insert exerts a compressive force on the outside surface of the flexible conduit.
30 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side, partially cross sectional view of the tie wrap connector
of this invention.
Figure 2 is a cross sectional view of the tie wrap connector of Figure 1
35 taken along line 2-2 of Figure 1.



Figure 1 is a side, partially cross sectional view of the tie wrap connector of this invention. Figure 2
is a cross sectional view of the tie wrap connector of Figure 1 35taken along line 2-2 of Figure 1. Figure 3
is a front view of the tie wrap connector of Figure 1. Figure 4 is a side view of a tie wrap connector of the

prior art in use. Figure 5 ﬁg%r%ig‘?s‘éf‘??’éfn‘?(/?e\}\'}eoWF@Qi&%iﬁ%ﬂﬁé&épﬁ iﬁ&glrét'@n_in use. Figure 6 is a top,

partial cross sectional view of the tie wrap connector of 5Figure 5 in use. Figure 7 is a side view of an
alternative embodiment & &/fehifraSieoMISBCIHR HENTSRIPPBRRISPY il thsePrior A dikees is a side view of an

alternative embodiment @fq e Wy aRigO0RACEPE Bk this i Rvantasr ibf use il RiaBAEFURESCRIPTION OF
SPECIFIC EMBODIMEV}TS R%ferrir%%to Fiigt:res 1, 2 and 3, the ﬂt Wraﬁlconnector of this invention 10

includes a strap 12, a lo R%ehe'ést& 2R Cfﬁg%?ﬁ@’}?é\yiﬁa’g f g é%%$§ﬂ?ﬁ{l%reo 8. The locking
head 14 includes &igopenimgs20 that extends through the 15thickness of the locking head 14 and a

locking device 22 such_algiénﬁerﬂgggmqlﬁw a?héﬂ’élfh indbe n'J:-Q,H'irrﬁe The lafiff@R/’JdB includes steps 24 that

cooperate with the device 22 so that the strap 12 is locked within the locking head 14 and, usually through
the locking head 19PReeeRitahiBisiapentaBiet the locking device 22 thereby to lock the strap 12 in

place within the locking hegétldis2OfreforsingtenRisstRte fiBolARrEonReetafap0 of the prior art is
shown. The tie wraﬁ connecf]or.BO includes a strap 32 having steps 34 and a locking head 36. The locking

head 36 includes SRy 65RVERHYHEVERRAL Y assing the free end 38 through the locking head 36 and for
locking the strap 34 within the locking head 36. Since the locking head 36 is not sufficiently flexible, a gap

38 is formed 25between the %Eﬂ%é% Fﬁﬁqgﬂrgﬁ%ggaglggwmg flexible conduit 42. The

flexible conduit 42 is positioned over hollow barbed conduit 44. Thus there is no compression force on the
portion 40 of the flexible BeEHIHIAR fHeeh . iAGRSkilg Hieavhassbiegter 0t Hlia iy ekigickh the flexible

conduit 42 and bajRaddeondtinid, 3QRRIiRI MRt RIS ERSRANT Bali®y iR YEaRpranector of this invention
'S surface 18. The locking head 14 includes an opening 20 that extends through the

15  thickness of the locking head 14 and a locking device 22 such as the ratcheting
panel shown in the Figure. The strap 12 includes steps 24 that cooperate with the
device 22 so that the strap 12 is locked within the locking head 14 and, usually
through the locking head 14 so that the steps 24 contact the
locking device 22 thereby to lock the strap 12 in place within the locking head 14.

20 Referring to Figure 4, a tie wrap connector 30 of the prior art is shown.
The tie wrap connector 30 includes a strap 32 having steps 34 and a locking head
36. The locking head 36 includes any conventional means for passing the free end
38 through the locking head 36 and for locking the strap 34 within the locking
head 36. Since the locking head 36 is not sufficiently flexible, a gap 38 is formed

25  between the strap 32 and a portion 40 of the outside surface of flexible conduit 42.
The flexible conduit 42 is positioned over hollow barbed conduit 44. Thus there
is no compression force on the portion 40 of the flexible conduit 42 thereby
increasing the possibility of leakage between the flexible conduit 42 and barbed
conduit 44.

30 Referring to Figures 5 and 6, the tie wrap connector of this invention is
shown. The tie wrap connection includes the strap 12, the locking head 14 and the
insert 16 having the arc shaped surface 18. As the end 24 of the strap 12 is pulled
through the locking head 14, a compressive force is exerted on the insert 16 by the
strap 12. This, in turn, causes a compressive force to be exerted on the flexible

35  conduit 42 by the insert 16. The remaining portion of the strap 12 in contact with
3



shown. The tie wrap connection includes the strap 12, the locking head 14 and the insert 16 having the
arc shaped surface 18. As the end 24 of the strap 12 is pulled through the locking head 14, a
compressive force is exerted on the insert 16 by the strap 12. This, in turn, causes a compressive force to

be exerted on the fﬁ%@l&b?’?&é?%ﬂ'hé‘%l@’e%?té%sﬁr‘nﬂxﬁ:sér WfB?@%W%HQf&QﬁH%%%&&?&raP 12 in contact

with the flexible conduit 42 also exerts a compressive force on the flexible conduit 42 so that the entire

outside surface of%%@ﬂéﬁﬁﬁ@tlféﬁéﬁiﬁﬂéqg@ﬁﬁj@@?tﬂedlpé%ﬁ@&%‘bﬂé’s@lwm dfte6tstrap 12 is kept in

place against the ﬂ@?ﬁbl@smélﬂsﬂie@t@/sﬂ’aﬁ intey ﬂ@ﬁﬂﬁ ﬂﬁé@%d@ﬁktﬂﬂedﬁ:\fdib@e%arﬂﬂﬂ nlz%ssteps 24 of the
strap 12 thus 5sec rln the flexf Fﬁ?iﬂ dwt 42 to rbed cog%@i 44. Thlsﬁ% ﬁults in an improved seal

between the erX|bﬁ A nggeevdcg aaer E steps Hﬁ\sér% Hvention, the insert
comprises a sepamtelrpngcbetﬁaxwmummwwdha b etbsinedinddalhisaesitlisidesired to use the tie wrap

connector. In such &%@E@Q‘ﬁ&%ﬁ%@%@ﬁﬁd’aﬁ GO B %é/d%ﬂ(ﬂﬁﬁiﬂo""”) for removably

10securing it to the strap 12 iIf desired such as a slot on the side of the insert 16 facing the strap 12
through which the strap £EEnBdoghecBYeRBAitibn HIRG PRSI ESERE R BiaGe1BaARY R length of the

arc 18 can be varigdd@aceammmnafadearRorgaten wd@ﬁwtamum 0t thestsfmeeet thediaxible tubing 42
as is required by thz desire % i) Ilcatl as is shown.in F ures 5,7 and i?s In F e 5, the height of
b B

the insert 16 relati¢d"t6 oY i %W‘?étl%%ﬁﬂ%af?ég ‘i‘ﬂ%@ﬁbﬁig‘ﬁﬂ Rf{ﬁ@% ¢ as that of the
locking devicen22 semmhagtinmahe $t8ps1@pfelasirettsnasasught surfee s def dhehél ersdytel 6 damdlngt 42 as possible.

In Figure 7, the h tﬂ?ﬁ%ﬁq}]tkmﬁﬂﬁess%ﬂq% Bgﬁl%g&]bodlment of Figure 5 and is substantially
e loc vi nt

the same as that o ase 500 ce I Olocking head 14. In Figure 8, the height

of the insert 16 is substaﬁﬂdlﬂpﬂ@@%é?ﬁ@%&hﬁfé feovesasbEeang @?tﬁégﬁb@hib@%@%bbﬁ)ckmg head 14.

25 30 35 CLAIMSaried to accommodate a greater or lesser amount of the surface of the flexible

tubing 42 as is required by the desired application, as is shown in Figures 5, 7 and

15 8. In Figure 5, the height of the insert 16 relative to the opening 20 of the locking
head 14 is substantially the same as that of the locking device 22 so that the arc 18
is spread over as much surface of the flexible conduit 42 as possible. In Figure 7,
the height of the insert 16 is less than that of the embodiment of Figure 5 and is
substantially the same as that of the base 50 of the locking device 22 in the

20 locking head 14. In Figure 8, the height of the insert 16 is substantially the same
as the lower base 52 of the opening 20 of the locking head 14.

25

30

35



What is claimed: 51. A tie wrap connector (10) comprising: a strap (12) having a free end (25) and an
opposite end joined to a strap locking head (14), said locking head (14) having a strap receiving
opening (20) therein, the opening (20) having a device (22) for securing a portion of the strap (12) within
the 10opening (20), and an insert (16) positioned adjacent said locking head (14), said insert (16)
having an arc shaped surface (18) positioned remote from said locking head (14), characterised in that
said insert (16) is formed separately from said lockih§éad (14) and said 15strap (12), and  said insert
(16) contains a device for removably securing the insert (16) to the strap (12). 2. The connector of
claim 1 wherein t ge\zic §22 for securing a portion 200f the strap (12) is a ratchet and the strap (12)
has a series of stre%/ %72 &ﬁgf ate with the ratchet of the locking head (14). 3. The connector of
claim 1 or 2 wherein the ingetie (d6piscohectoeiiio) thatpssedpstantially equal and planar with the opening

(20) of the locking head (14), 28, ha\ﬂni Qﬂgﬁ%ﬁﬁﬂﬁg%ﬁd&i%&%&fimﬁeﬁ 9 aESngerein the insert (16)

is of a height that is sqbstantlal@ equal and p the device or securing a portion of the strap
(12) within the opdRHa2ERG{hk locking head (14). 305. The connector of any one of claims 1 to 4

wherein said device is a glpt10ekihg 56 @h Y Ravingertis }desingythestrgRodh 2hdhiguge which the strap
(12) may be plaCegm')ening (20) having a device (22) for securing a portion of the strap (12) within the
10  opening (20), and
an insert (16) positioned adjacent said locking head (14), said insert (16)
having an arc shaped surface (18) positioned remote from said locking head (14),
characterised in that
said insert (16) is formed separately from said locking head (14) and said
15  strap (12), and
said insert (16) contains a device for removably securing the insert (16) to

the strap (12).

2. The connector of claim 1 wherein the device (22) for securing a portion
20 of the strap (12) is a ratchet and the strap (12) has a series of steps (24) that mate
with the ratchet of the locking head (14).

3. The connector of claim 1 or 2 wherein the insert (16) is of a height that is

substantially equal and planar with the opening (20) of the locking head (14).

25
4. The connector of any one of claims 1 to 3 wherein the insert (16) is of a
height that is substantially equal and planar with the device (22) for securing a
portion of the strap (12) within the opening (20) of the locking head (14).
30 5. The connector of any one of claims 1 to 4 wherein said device is a slot

on the side of the insert (16) facing the strap (12) through which the strap (12) may
be placed.



