HOSE CLAMP

This application claims priority of U.S. Provisional
Application Serial No. 62/370,780 filed August 4, 2016, the
disclosure of which is incorporated herein by reference in

its entirety.

FIELD

The embodiments disclosed herein generally relate
to devices that secure tubing in a leak-free manner. More
specifically, embodiments disclosed herein relate to clamps,
particularly clamps for connecting flexible tubing through
which fluid flows, such as 1in high pressure applications.
Having leak-free and reliable connections between hose barbs
or the like and flexible tubes defining a fluid path such as
for fluid transfer 1s essential when using flexible

assemblies, such as in the bioprocess industry.

BACKGROUND

Conventional hose clamps have a series of flexible
fingers, which are inserted into a barb/tube assembly, and
then pushed into a constraining collar. The collar causes the
flexible fingers to compress around the tube, pushing firmly
onto the outside diameter of the hose barb. However, in view
of the compressive forces involved, the force required to

assemble the components 1is significant, requiring either a



manually operated hand tool or a pneumatic device. Once
assembled, disassembly is impossible without destruction of
the components. This may result in waste and downtime,
particularly if the wrong tubes were assembled together and
must be undone and reassembled or discarded.

It therefore would be desirable to provide a device that

eliminates the drawbacks of the prior art.

SUMMARY

Problems of the prior art have been addressed by
embodiments disclosed herein. In certain embodiments, a
clamping device is provided for coupling a barb fitting and
a flexible tube, and includes a flexible member having one or
more flexible fingers, and a compression member that acts as
a compression nut and is removably fastened over the flexible
member by threading the compression member onto (and off of)
the flexible member. The device effectively clamps a barb
fitting to a tube in a manner in which the device can be
removed and re-used. The barb member, flexible member and
compression member are dJgenerally tubular in configuration,
each having fluid flow passageways.

In certain embodiments, the clamp device is for clamping
a barb fitting having a barbed region for disposing within an

end of a flexible tube having an internal passageway and an



outer surface, and comprises a flexible member comprising a
body having a plurality of finger members compressible
between a first resting position and a second clamping
position, at least one of the flexible finger members having
a radially inwardly extending tooth, the body having a through
bore and an outer surface comprising threads, the flexible
member being slidable over the barbed region of the barb
fitting and over the outer surface of the flexible tube; and
a compression member having a body having a through bore and
an inner surface comprising threads, the compression member
being slidable over the outer surface of the flexible tube
and being receivable by the flexible member. Upon threadingly
engaging the compression member with the flexible member, the
compression member compresses the finger member against the
barb member and creates a reliable and secure connection,
allowing the leak-free flow of fluid through the tube.

In its method aspects, embodiments include securing a
barb member having a barbed region within a tube including
attaching the barb member to the tube such that the barbed
region of the barb member 1is disposed inside the tube;
providing a flexible member comprising a body having a
plurality of finger members compressible between a first
resting position and a second clamping position, at least one

of the flexible finger members having a radially inwardly



extending tooth, the body having a through bore and an outer
surface comprising threads, providing a compression member
having a body having a through bore and an inner surface
comprising threads; sliding the flexible member over the
outer surface of the flexible tube and over the barbed region
of the barb fitting; sliding the compression member over the
outer surface of the flexible tube towards the flexible
member; and threadingly engaging the compression member and
the flexible member to compresses the finger member against
the barb member. The barb member can be unsecured from the
tube in a non-destructive manner by threadingly disengaging
the compression member from the flexible member. The flexible

member and compression member then can be reused.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded view, 1in cross-section, of a clamp
device in accordance with certain embodiments;

FIG. 2 1s a cross-sectional view of a clamp device in
accordance with certain embodiments, shown partially
assembled with a tube;

FIG. 3 i1s a top view of a flexible member in accordance

with certain embodiments; and



FIG. 4 is a cross-sectional view of a clamp device in
accordance with certain embodiments, shown in an assembled

condition with a tube.

DETAILED DESCRIPTION

A more complete understanding of the components,
processes and apparatuses disclosed herein can be obtained by
reference to the accompanying drawings. The figures are
merely schematic representations based on convenience and the
ease of demonstrating the present disclosure, and 1is,
therefore, not intended to indicate relative =size and
dimensions of the devices or components thereof and/or to
define or limit the scope of the exemplary embodiments.

Although specific terms are used 1n the following
description for the sake of clarity, these terms are intended
to refer only to the particular structure of the embodiments
selected for illustration in the drawing, and are not intended
to define or limit the scope of the disclosure. In the drawing
and the following description below, it is to be understood
that like numeric designations refer to components of 1like
function.

The singular forms "a,”"™ "an," and "the" include plural

referents unless the context clearly dictates otherwise.



As used in the specification, wvarious devices and parts

may be described as "comprising" other components. The terms

rr rr

“comprise(s), “include(s), “having, ” “has,” “can,”

rr

“contain(s), and variants thereof, as used herein, are
intended to be open-ended transitional phrases, terms, or
words that do not preclude the possibility of additional
components.

As used herein, the phrase “consisting essentially of”
limits the scope of a claim to the specified materials or
steps and those that do not materially affect the basic and

novel characteristics of the claimed subject matter. The term

permits the inciusion ¢f substances which do not materially

feature, or component under consideration. Accordingly, the

expressions "oconsists essentially of” or "consisting
agssentially of” mean that the recited embodiment, feature,
component, etc. must be present and that other embodiments,

features, ccmponents, etc., may be present provided the

presence thereof does not materially affect the performance,
character or effect of the recited embodiment, feature,

component, etc. Additional method steps that add significant
time to the process would be considered to materially affect
the basic and novel characteristics of the claimed subject

matter.



Turning now to FIG. 1, a barb fitting 10 is shown. The
1

configuration of the barb fitting 10 is not particularl

limited: it generally inciudes a first end b that is “barbed”
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or expanded and configur

a second end 6 spaced from the first end 5 that includes an

annular flange 8 that yprovides a stcp against further
penetration of the 10 1nto the tube 20.

barbed end 5 has a truncated conlical shape with a barb reglon
16 having an cuter diameter larger than the internal diameter

of a flexible tube 20, so that when the barb fitting 10 is

fluid fiow. The internal through bore 12 may be cof constant

stesl, but is preferably made of non-metal material such as
may be made of an FDE

In certain embodiments, the clamp device may be made of
a gamma-stable, injection molded thermoplastic, such as Nylon
(Polyamide), a high density polyethylene (HDPE), or a gamma-

stabilized polypropylene co-polymer. In certain embodiments,



flexible member 30 has a2 body 34 and an internal generally
vlindrical bore 35 extending through
embodiments, the body 34 1s shaped as a tr ated cone, having

a first end 31 and a spaced second end 32, the second end 32
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larger than the internal diameter
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end 31. In certain embodiments, the body 34

first end 31. The remainder of the body 34 of flexible member

30 then tapers outwardly until 1t reaches 1f maximum inner
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1own as extending throughout the entire length

of the flexible 2r 30, in some embodiments the ocuter wall

may be only partially threaded. In some embodiments where the

cuter wall 1is only partially threaded, the portion of the

is not threaded may have a smooth contour and

be devcid of ramps or ledges. Thus, 1n certain embodiments
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the threads 33 may be limited to the regicn of the flexib

memper

ned by fingers 36a-36f {discussed

below). In other embodiments the region 36



member 30 may bhe partially threaded, with
optionally also ext
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In some embodiments, at least one of the [inger menbers
36a-36f terminates in a radially inwardly proiecting tooth

inwa

The radiaily

rdly projecting tocth

n

[

configured and positioned such that when the clamp device 25
igs in the assembled state with a tube 20 such as is shown in
FIG. 4, the cne or more teeth 37a-37f sit behind and compress
the flexed or distorted region 21 and provide an axial stop
against the underside of the barb, preventing the barb from
being removed from the tupe 20. In certain empodiments, each
of the flexible finger members 36a-36f includes a respective
radially inwardly projecting tooth 37a-371. in some
embodimant he radially inwardly prejecting tooth 37a-37fF
ig normal to the longitudinal axisg x—x of the flexible member
30,

Due to the truncated conical shape of the flexibile member
30, and the presence of the slits 37 in the fiexible member
30, the flexible wmenber 20 iz capable of sliding over the
region of the outer surface of tube 20 that expands in outer
diameter as a result of the presence of the barb fitting 10.
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flexible finger members 36a-36f to flare radially cutwardly.
In certain embodiments, compression member 40 is a
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bore 41 is of sufficient diameter To allow the compression
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tube 20, and
to slide over at least a portion of the flexible member 30,
At least a portion of the inner wall 427 of the compression

mempber 40 may include threads 43 that are configured to

interact with threads 33 of the flexible member 30. In =some
embodiments the portion of the inner wall 427 that 1is not
threaded is smooth and includes no ramps, ledges, slots,

grooves or projecticons. In certain empodiments, the outer

wall 42 of the compression member may be faceted, and is
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shaped. Alternatively, the compression

memper 40 can be generally c<ylindrical in shape, and may have
a knurled outer surface. The knurled or faceted surface
facilitates grasping of the conpression member by hand or
with a tool such as & wrench. QOther outer

igurations may be suitable and are within the scope of

the embodiments disclosed herein.

3

In some embodimentis, the clamp device for clamping a

barb member having a barbed region for disposing within an
end of a tube having an outer surface, consists essentially
of a flexible member comprising a body having a plurality of
finger members compressible between a first resting position
and a second clamping position, at least one of said flexible

finger members having a radially inwardly extending tooth,
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said body having a through bore and an outer surface
comprising threads, said flexible member being slidable over
said barbed region of said barb fitting and over said outer
surface of said tube; a compression member having a body,
salid body having a through bore and an inner surface
comprising threads, sailid compression member being slidable
over sald outer surface of said tube and over at least a
portion of said flexible member; wherein upon threadingly
engaging saild compression member with said flexible member,
the compression member compresses the finger member against
the barb member. Such a clamp device does not have features
other than the threads to secure or lock the compression
member on the flexible member.

In operation, the barb fitting 10 may be inserted into
the kore of a flexible tube 20, leading with the barbed end

5, until the flange portion 8 abuts against the end of the

tube 20 as shown in FIG., 1. The end of the barb fitting 10

having flange § may be attached to a device. The flexikle
member 30 is slid onto the outer surface of tube 20 axially,
second end 32 first, so that the sexpanded finger members 36a-

[

36f slide up and over the region 21 of the tube Z0 that

sion member 40 is then slid
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onto the outer surface of tube 20 axially towards the first

end 31 of the flexible member 30, Relative rotation between
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used. As a result, the components need not be desiroyed to

disassemble the device, and no mechanical locking of the

compression member 40 to the flexible member

The compression member 40 remalns engaged with the flexible
S N s VA T IND v e sy R e £ ot oy PN 7 -
member 30 by friction. Ne special tools are necessary Lo

j$)}

assemble or disassemble the device.

While wvarious aspects and embodiments have been
disclosed herein, other aspects, embodiments, modifications
and alterations will be apparent to those skilled in the art
upon reading and understanding the preceding detailed
description. The various aspects and embodiments disclosed
herein are for purposes of illustration and are not intended
to be limiting. It is intended that the present disclosure
be construed as including all such aspects, embodiments,
modifications and alterations insofar as they come within the

scope of the appended claims or the equivalents thereof.
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What 15 claimed 1s:

i

A clamp device for clamping a barb fitting having a barbed
region for disposing within an end of a tube having an outer
surface, sald device comprising:

a flexible member comprising a body having a plurality
of spaced slits, defining therebetween a plurality of
flexible finger members compressible between a first resting
position and a second clamping position, at least one of said
plurality of flexible finger members having a radially
inwardly extending tooth, said body having a through bore
and an outer surface comprising threads, said flexible member
being slidable over said barbed region of said barb fitting
and over said outer surface of said tube; and

a compression member having a body, said body having a
through bore and an inner surface comprising threads, said
compression member being slidable over said outer surface of
said tube and over at least a portion of said flexible member;

wherein the compression member 1is capable of being
threadingly disengaged from the flexible member in a non-
destructive manner, wherein no special tools are necessary
to assemble or disassemble the clamp device and upon
threadingly engaging by friction said compression member with
said flexible member, the compression member 1s capable of

compressing the plurality of flexible finger members into a
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discontinuous annular ring against the barb fitting, creating
a seal.
The clamp device of claim 1, wherein the threads on said
flexible member extend to said at least one finger member.
The clamp device of claim 1, wherein each of said plurality
of finger members has a radially inwardly extending tooth.
The clamp device of claim 1, wherein said threads on said
body of said flexible member extend to said finger members.
A method of securing a barb fitting having a barbed region
within a tube, said method comprising:

attaching said barb fitting to said tube such that said
barbed region is inside said tube;

providing a flexible member comprising a body having a
plurality of finger members compressible between a first
resting position and a second clamping position, at least
one of said flexible finger members having a radially
inwardly extending tooth, said body having a through bore
and an outer surface comprising threads,

providing a compression member having a body, said body
having a through bore and an inner surface comprising
threads;

sliding said flexible member over said outer surface of
said flexible tube and over said barbed region of said barb

fitting;
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sliding said compression member over said outer surface
of said flexible tube towards said flexible member; and

threadingly engaging sald compression member upon
threadingly engaging by friction, wherein the compression
member 1s capable of being threadingly disengaged from the
flexible member 1n a mnon-destructive manner, wherein no
special tools are necessary to assemble or disassemble the
clamp device and said flexible member compresses salid finger

member against said barb fitting, creating a seal.





