
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2016/145088 Al
15 September 2016 (15.09.2016) P O P C T

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
F16L 33/24 (2006.01) F16L 33/18 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
F16L 33/22 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,

PCT/US2016/021574 MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

(22) International Filing Date: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

March 2016 (09.03.2016) SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Filing Language: English
(84) Designated States (unless otherwise indicated, for every

(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,

(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

62/130,260 ' March 2015 (09.03.2015) US TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

(72) Inventors; and DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(71) Applicants : WIEDERIN, Daniel, R. [US/US]; 5335 Iz LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

ard Street, Omaha, NV 68132 (US). WIEDERIN, Daniel, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
R. [US/US]; 5335 Izard Street, Omaha, NV 68132 (US). GW, KM, ML, MR, NE, SN, TD, TG).

(74) Agent: WEST, Kevin, E.; Advent, LLP, 3930 South 147th Published:
Street, Suite 101, Omaha, NV 68144 (US).

— with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(54) Title: LONG FERRULE

102

120

00
00o

(57) Abstract: A ferrule includes a flange and an elongated sleeve extending from the flange. The flange and the elongated sleeve
define a bore, which is configured to receive a length of flexible tubing. The elongated sleeve is configured to hold the flexible

o tubing within the bore via friction. For example, the elongated sleeve is configured to hold the flexible tubing within the bore
without compressing the flexible tubing. In this manner, flow through the flexible tubing may be unrestricted. In some embodiments,
a distance of flexible tubing contacted by the elongated sleeve is sufficient to hold the flexible tubing within the elongated sleeve
without tightly holding or compressing the flexible tubing. This configuration can prevent narrow tubing from becoming blocked
and/or the tubing bore can remain smooth (e.g., for accurate mixing, constant fluid flow, and so forth).



LONG FERRULE

BACKGROUND

[0001] Generally, a ferrule is a ring or cap that can be used to strengthen the end of a

handle, a stick, a tube, and so forth.

SUMMARY

[0002] A ferrule includes a flange and an elongated sleeve extending from the flange. The

flange and the elongated sleeve define a bore, which is configured to receive a length of

flexible tubing. The elongated sleeve is configured to hold the flexible tubing within the

bore via friction. For example, the elongated sleeve is configured to hold the flexible

tubing within the bore without compressing the flexible tubing. In this manner, flow

through the flexible tubing may be unrestricted. In some embodiments, a distance of

flexible tubing contacted by the elongated sleeve is sufficient to hold the flexible tubing

within the elongated sleeve without tightly holding or compressing the flexible tubing.

[0003] This Summary is provided to introduce a selection of concepts in a simplified form

that are further described below in the Detailed Description. This Summary is not intended

to identify key features or essential features of the claimed subject matter, nor is it intended

to be used as an aid in determining the scope of the claimed subject matter.

DRAWINGS

[0004] The Detailed Description is described with reference to the accompanying figures.

The use of the same reference numbers in different instances in the description and the

figures may indicate similar or identical items.

[0005] FIG. 1 is a cross-sectional side elevation view illustrating flexible tubing and a

ferrule connected to a valve.

[0006] FIG. 2 is an exploded isometric view illustrating flexible tubing connected to a

ferrule, and a threaded nut in accordance with an example embodiment of the present

disclosure.



[0007] FIG. 3 is a cross-sectional side elevation view of the flexible tubing, the ferrule,

and the threaded nut illustrated in FIG. 1, where the ferrule is retained in a valve by the

threaded nut in accordance with an example embodiment of the present disclosure.

[0008] FIG. 4 is a cross-sectional side elevation view illustrating a ferrule, where an

internal surface of the ferrule includes ridges in accordance with an example embodiment

of the present disclosure.

[0009] FIG. 5 is a cross-sectional side elevation view illustrating a ferrule, where an

internal surface of the ferrule includes rings in accordance with an example embodiment

of the present disclosure.

[0010] FIG. 6 is a cross-sectional side elevation view illustrating a ferrule, where an

internal surface of the ferrule includes abrasions in accordance with an example

embodiment of the present disclosure.

[0011] FIG. 7 is a cross-sectional side elevation view illustrating a ferrule, where an

internal surface of the ferrule includes a roughened surface in accordance with an example

embodiment of the present disclosure.

DETAILED DESCRIPTION

[0012] Ferrules are used for fastening, joining, sealing, and so forth. A ferrule can be a

narrow circular ring. For example, with reference to FIG. 1, a ferrule 50 can be attached

to a length of tubing 52, tightly holding and/or compressing an end 54 of the tubing 52 over

a short distance 56. This configuration can lead to crimping of the tubing 52. For example,

when narrow tubing 52 is connected to a valve 58, a crimp in the tubing 52 where the tubing

exits the valve 58 may further narrow the tubing 52, causing particulates to collect in the

tube and possibly leading to blockage of the tubing 52. Further, because the tubing 52 is

tightly held and/or compressed by the ferrule 50, the tubing 52 may be cut to remove the

ferrule 50, which is then discarded and replaced. Ultimately the tubing itself may also be

replaced (e.g., as it becomes shorter and shorter). In some instances, when the tubing 52

is handled, a user grasps the tubing 52 proximate to the ferrule 50 and pulls on the tubing

52 (e.g., to remove the tubing 52 from the valve 58). This can lead to narrowing and

possibly blockage of the tubing 52.



[0013] Referring generally to FIGS. 1 and 2, a ferrule 100 is described in accordance with

example embodiments of the present disclosure. The ferrule 100 includes a flange 102 and

an elongated sleeve 104 extending from the flange 102. In embodiments of the disclosure,

the flange 102 and the elongated sleeve 104 define a bore 106, which is configured to

receive a length of flexible tubing 108. The elongated sleeve 104 is configured to hold the

flexible tubing 108 within the bore 106 via friction. For example, the elongated sleeve 104

is configured to hold the flexible tubing 108 within the bore 106 without compressing the

flexible tubing 108. In this manner, flow through the flexible tubing 108 may be

unrestricted. In some embodiments, a distance 110 of flexible tubing 108 contacted by the

elongated sleeve 104 is sufficient to hold the flexible tubing 108 within the elongated

sleeve 104 without tightly holding or compressing the flexible tubing 108 at one or several

narrow points (e.g., as previously described with reference to the ferrule 50 shown in FIG.

1).

[0014] In an example, the elongated sleeve 104 may have an inside diameter of at least

approximately sixty-seven one-thousandths of an inch (0.067 in.) and a length (e.g., the

distance 110 of flexible tubing 108 contacted by the elongated sleeve 104) of at least

approximately ninety-six one-hundredths of an inch (0.96 in.). This configuration can

prevent narrow tubing from becoming blocked and/or the tubing bore may remain smooth

(e.g., for accurate mixing, constant fluid flow, and so forth). It should be noted that the

dimensions described herein are provided by way of example and are not meant to limit

the present disclosure. For example, the elongated sleeve 104 may have a different inside

diameter, a different length, and so forth. In some embodiments, a ratio of the length of

the elongated sleeve 104 to the inside diameter of the elongated sleeve 104 may range from

at least approximately ten (10) to at least approximately twenty (20) (e.g., at least

approximately fourteen (14)).

[0015] Further, it is noted that the elongated sleeve 104 can provide a handle for removal

of the ferrule 100 and soft flexible tubing 108 from a system (e.g., from a valve 112). For

example, the long ferrule 100 can be gripped external to a fitting, allowing the ferruled-

tubing to be pulled out by the ferrule 100 rather than by the flexible tubing 108. This



configuration can reduce or minimize damage to the ferrule seal, reduce or prevent

accidental removal of the flexible tubing 108 from the ferrule 100, prevent the ferrule 100

from getting caught inside threads and/or a hole of a mounting fitting (e.g., of the valve

112), and so forth. For instance, with reference to FIG. 3, a system including valve 112

has a port 114 that receives the flange 102 so that the flange 102 abuts an end surface of

the port 114. In this example, the port 114 has a depth 116, a threaded sidewall 118, and a

fluid passage 120, and the ferrule 100 is retained within the port 114 by a threaded nut 122

disposed around the elongated sleeve 104. The length of the elongated sleeve 104 (e.g.,

the distance 110 of flexible tubing 108 contacted by the elongated sleeve 104) is greater

than the depth 116 of the port 114. To remove the flexible tubing 108, the threaded nut

122 is removed, and then the flexible tubing 108 can be grasped by the elongated sleeve

104 and pulled from the valve 112.

[0016] In some embodiments, a ferrule 100 is not compressed during assembly and may

be reused on another tube. In some embodiments, a ferrule 100 can be constructed from a

soft material, such as a perfluoroalkoxy alkane (PFA) material, one or more other

fluoropolymers, and so on. In this manner, a high purity ferrule can be provided, which

may also have a high chemical resistance. In some embodiments, a ferrule 100 can be used

with flanged tubing for additional support, reduction or prevention of leaking, and so forth.

In some embodiments, the ferrule 100 can include one or more internal surface features

(e.g., to enhance retention of the flexible tubing 108), including, but not necessarily limited

to: ridges, rings, abrasions, a roughened surface, and so on. For example, with reference

to FIG. 4, the interior of a ferrule 100 can include ridges 124. In another example, the

interior of a ferrule 100 can include rings 126 (e.g., as described with reference to FIG. 5).

With reference to FIG. 6, the interior of a ferrule 100 can include abrasions 128. In a

further example, the interior of a ferrule 100 can include a roughened surface 130. In this

manner, the flexible tubing 108 can be held without excessive swaging and/or crimping on

the internal diameter of the flexible tubing 108.

[0017] In some embodiments, the ferrule 100 can be press-fit onto the flexible tubing 108.

For example, the ferrule 100 can have an inside diameter of at least approximately sixty-



seven one-thousandths of an inch (0.067 in.), and the flexible tubing 108 can have an

outside diameter of at least approximately sixty-one one-thousandths of an inch (0.061 in.).

In other embodiments, the ferrule 100 and/or the flexible tubing 108 can be heated and/or

cooled to facilitate insertion of the ferrule 100 onto the flexible tubing 108 and/or retention

of the flexible tubing 108 in the ferrule 100. For example, the ferrule 100 can be heated to

expand the ferrule 100 before inserting tubing into the ferrule 100.

[0018] Although the subject matter has been described in language specific to structural

features and/or process operations, it is to be understood that the subject matter defined in

the appended claims is not necessarily limited to the specific features or acts described

above. Rather, the specific features and acts described above are disclosed as example

forms of implementing the claims.



What is claimed is:

1 . A ferrule, comprising:

a flange; and

an elongated sleeve extending from the flange, the flange and the elongated sleeve defining

a bore disposed there through configured to receive a length of flexible tubing, the

elongated sleeve configured to hold the length of flexible tubing within the bore via

friction, wherein a ratio of a length of the elongated sleeve to an inside diameter of

the elongated sleeve ranges from at least approximately ten to at least

approximately twenty.

2 . The ferrule as recited in claim 1, wherein the elongated sleeve is configured

to hold the length of flexible tubing within the bore without compressing the length of

flexible tubing so as to not restrict flow through the length of flexible tubing.

3 . The ferrule as recited in claim 1, wherein the inside diameter of the

elongated sleeve is at least approximately sixty-seven one-thousandths of an inch (0.067

in.), and the length of the elongated sleeve is at least approximately ninety-six one-

hundredths of an inch (0.96 in.).

4 . The ferrule as recited in claim 1, wherein the ferrule is constructed from a

fluoropolymer material.

5 . The ferrule as recited in claim 1, further comprising an internal surface

feature to enhance retention of the length of flexible tubing.

6 . The ferrule as recited in claim 5, wherein the internal surface feature

comprises at least one of a ridge, an abrasion, or a roughened surface.



7 . The ferrule as recited in claim 1, wherein the flange is configured to be

received in a port of a system so that the flange abuts an end surface of the port, the port

having a depth, a threaded sidewall, and a fluid passage, the ferrule retained within the port

by a threaded nut disposed around the elongated sleeve, wherein the elongated sleeve has

a length that is greater than the depth of the port.

8 . A fluid connector comprising:

a length of flexible tubing;

a flange;

an elongated sleeve extending from the flange, the flange and the elongated sleeve defining

a bore disposed there through configured to receive the length of flexible tubing,

the elongated sleeve configured to hold the length of flexible tubing within the bore

via friction;

a port having a depth, a threaded sidewall, and a fluid passage, wherein the flange is

configured to be received in the port so that the flange abuts an end surface of the

port; and

a threaded nut disposed around the elongated sleeve for retaining the ferrule within the

port, wherein the elongated sleeve has a length that is greater than the depth of the

port.

9 . The fluid connector as recited in claim 8, wherein the elongated sleeve is

configured to hold the length of flexible tubing within the bore without compressing the

length of flexible tubing so as to not restrict flow through the length of flexible tubing.

10. The fluid connector as recited in claim 8, wherein a ratio of a length of the

elongated sleeve to an inside diameter of the elongated sleeve ranges from at least

approximately ten to at least approximately twenty.



11. The fluid connector as recited in claim 8, wherein the elongated sleeve has

an inside diameter of at least approximately sixty-seven one-thousandths of an inch (0.067

in.) and a length of at least approximately ninety-six one-hundredths of an inch (0.96 in.).

12. The fluid connector as recited in claim 8, wherein the elongated sleeve and

the flange are constructed from a fluoropolymer material.

13. The fluid connector as recited in claim 8, wherein the elongated sleeve has

an internal surface feature to enhance retention of the length of flexible tubing.

14. The fluid connector as recited in claim 13, wherein the internal surface

feature comprises at least one of a ridge, an abrasion, or a roughened surface.

15. A ferrule, comprising:

a flange; and

an elongated sleeve extending from the flange, the flange and the elongated sleeve defining

a bore disposed there through configured to receive a length of flexible tubing, the

elongated sleeve configured to hold the length of flexible tubing within the bore via

friction, wherein the elongated sleeve is configured to hold the length of flexible

tubing within the bore without compressing the length of flexible tubing so as to

not restrict flow through the length of flexible tubing.

16. The ferrule as recited in claim 15, wherein a ratio of a length of the

elongated sleeve to an inside diameter of the elongated sleeve ranges from at least

approximately ten to at least approximately twenty.

17. The ferrule as recited in claim 15, wherein the ferrule is constructed from a

fluoropolymer material.

18. The ferrule as recited in claim 15, further comprising an internal surface

feature to enhance retention of the length of flexible tubing.



19. The ferrule as recited in claim 18, wherein the internal surface feature

comprises at least one of a ridge, an abrasion, or a roughened surface.

20. The ferrule as recited in claim 1, wherein the flange is configured to be

received in a port of a system so that the flange abuts an end surface of the port, the port

having a depth, a threaded sidewall, and a fluid passage, the ferrule retained within the port

by a threaded nut disposed around the elongated sleeve, wherein the elongated sleeve has

a length that is greater than the depth of the port.
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