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CORRUGATED MEDICAL TUBING SYSTEM HAVING FITTING WITH ANTE-
TAMPER SLEEVE

BACKGROUND

[0001] Medical piping within health care facilities was traditionally copper tubing
meeting NPFA 99 health care facilities code. The health care facilities range from hospitals,
ambulatory health care centers and clinics to medical and dental offices, nursing homes and

limited care facilities. Rigid copper tubing can be difficult to install.
SUMMARY

{0002] Embodiments of the invention are directed to a fitting for use with corrugated

medical tubing system that replaces traditional brazed copper tubing

f0003] In an embodiment, a fitting for use with metal, corrugated tubing having peaks
and valleys includes a mut configured to receive the tubing; a sealing member for placement in
a valley of the tubing, the sealing member including a sealing surface; an adaptor configured
to engage the nut, the adaptor including an adaptor sealing surface; and an anti-taroper sleeve
configured to encompass the not and adaptor; wherein upon assembly, the tubing is compressed

between the adaptor sealing swrface and the sealing surface.

{0004 In addition to one or more of the featires described herein, or as an alternative,
further embodiments may include wherein the tbing is compressed between the adaptor

scaling surface and the sealing surface comprises a double flare of tubing.

{0005] In addition to one or more of the features described herein, or as an alternative,

further embodiments may include wherein the adaptor sealing surface is curved.

{0006] In addition to one or more of the features described herein, or as an alternative,
further embodiments may include wherein the adaptor includes adaptor engagement threads to

engage nut engagement threads on the nut.

[0007] In addition to one or more of the features described herein, or as an alternative,
further embodiments may include wherein the adaptor includes a retaining surface to provide

an interference fit with the anti-tammper sleeve.

{0008] In addition to one or more of the features described herein, or as an alternative,
farther embodiments may inclode wherein the anti-tamper sleeve includes a first inner diameter
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and a second inner diameter, the first inner diameter less than the second inner diameter, the

first inner diameter engaging the retaining surface of the adaptor.

{0009 In addition to one or more of the features described herein, or as an alternative,
further embodiments may inclade a rear jacket lock sleeve and a jacket lock, the jacket lock

configured to engage a jacket of the tubing.

[0010] In addition to one or more of the features described herein, or as an alternative,
further embodiments may inchide wherein the jacket lock includes at least one jacket lock

groove on an interior surface of the jacket lock.

[0011] In addition to one or more of the features described herein, or as an alternative,
further embodiments roay include wherein the jacket lock includes a jacket lock taper and the
jacket lock sleeve includes a tapered surface configured to engage the jacket lock taper to

compress the jacket lock and reduce a diameter of the jacket lock.

[0012] In another embodiment, a tubing system includes a fitting secured to a metal,
corrugated tubing having peaks and valleys, the fitting including a nut positioned about the
tubing; a sealing member located in a valley of the tubing, the sealing member including a
sealing surface; an adaptor engaging the nut, the adaptor including an adaptor sealing surface;
and an anti-tamper sleeve encompassing the nut and adaptor; wherein the tubing is compressed

between the adaptor sealing surface and the sealing surface.

[0013] Technical effects of embodiments of the disclosure include the ability to provide

a flexible piping solution along with a tamper-proof construction.
BRIEF DESCRIPTION OF THE DRAWINGS
[0014] FIG. 1 is a perspective view of a fitting swaged onto corrugated medical tubing;

[0015] FIG. 2 is a cross-sectional view of a fitting swaged onto corrugated medical

tubing;

[0016] FIG. 3 is an exploded, cross-section view of a fitting and corrugated medical

tubing.

DETAILED DESCRIPTION
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{0017] Referring to FIGs. 1 and 2, a tubing system includes an end fitting axially
swaged onto the end of corrugated medical tubing 7. The axially swaged fitting includes an
adaptor 1, a sealing member 3, which may be in the form of a split ring set, an axially swaged
nut 2, a jacket fock 4, a rear axially swaged jacket lock sleeve 5, and an anti-tamper sleeve 6,
all manufactured, for example, from a metal such as brass or stainless stecl. Existing rigid
copper tubing is received in pocket 25 of adaptor 1 (Figure 1) and secured to the adaptor 1, for
example, by brazing. The sealing member 3 may be implemented using components other than
a split ring set, such as a collet, cic. The corrugated medical tubing 7 includes corrugated
primary tubing manufactured from, for example, a roetal such as a copper alloy, or stainless
steel, covered with a nonmetallic jacket which fills the spaces between the corrugations,
thereby mechanically attaching the jacket to the corrugated primary tubing. The jacket may be

coexiruded with the tubing.

{0018] The adaptor 1 engages the corrugated medical tubing 7, and creates a double-
flare of metal with one end corrugation, there by creating a primnary seal. The end corrugation
is supported by the sealing member 3. which incorporates a tapered sealing surface, which may
he about 35°. The sealing mernber 3 is located in the last full corrugation of the wbing 7 and
is held in place by the axially swaged nut 2. The axially swaged nut 2 is threaded onto the
adaptor 1. The adaptor 1 sealing surface may be non-linear, such as curved or spherical. The
motion of capturing the sealing member 3 and threading the axially swaged nut 2 over the
adaptor sealing surface creates the compressive load necessary to create the metal-to-metal

primoary seal between the adaptor 1 and the corrugated roedical tubing 7.

[0019] The rear jacket Jock sleeve S is axially swaged into the mut 2, and slides over
the jacket lock 4 reducing the inside diameter of the jacket lock 4 thereby creating a radially
compressive toad between the jacket lock 4 and the jacket of the corrugated medical tbing 7.
The jacket lock 4 contains a split to easily allow reduction of diameter. This mechanically
attaches the fitting to the piping, preventing any expansion under pressure, and prevents the

nut 2 from being removed.

[0020] The anti-tamper sleeve 6 is axially swaged over the nut 2 and adaptor 1. The
anti-tamper sleeve is smooth on the exterior, the interference fit between the anti-tamper sleeve
6 and the adaptor 1 is great enough to prevent dis-assembly, thereby creating a permanently

attached fitting. The anti-tamper sleeve 6 may be made from a metal, such as brass.
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{0021] Referring to FIG. 3, features of the tubing system are presented with numerals.
A guiding diameter 21 on the adaptor 1 provides for centering an inner diameter of the
& & &

corrugated medical tubing on to adaptor 1.

[0022] An adaptor sealing surface 22, mates with a double flare of corrugated medical
tubing 7, which is supported by tapered sealing surface 26 (e.g., about 35 degrees) on sealing
member 3. A curved or spherical adaptor sealing surface 22 provides a single line of contact
with corrugated medical tubing 7, thereby reducing the compression axially load required to

create a seal.

[0023] Adaptor engagement threads 23 on adaptor 1 engage nut engagement threads

30 on axially nwaged nut 2.

{0024] A primary retaining surface 24 of the adaptor 1 provides an interference fit with
the anti-tamper sleeve 6. A first inner diameter 38 of anti-tamper sleeve 6 is smaller than the
diameter of surface 24, for example, by about 0.010 inches. This creates a strong interference

between the anti-tamper sleeve 6 and adaptor 1 to defeat rotation of the anti-tamper sleeve.
[0025] A pocket 25 provides for attaching to copper tubing, such as by brazing.

[0026] Sealing surface 26 on sealing member 3 is tapered, to abowt 35 degrees. The
sealing surface 26 provides rigidity to creale a seal between the adaptor 1 and the axially

swaged nut 2.

[0027] A double-flare 27 of metal is formed from a peak of the corrugated medical tubing
7. The double flare 27 is formed between the adaptor sealing surface 22 on adaptor 1 and

sealing surface 26 on sealing member 3 when nut 2 is threaded onto adaptor 1.

[0028] The corrugated tubing profile 28, manufactured from copper alloy in an example
embodiment, but could also be manufactured from stainless steel. Corrugations are anmular in

design.

[0029] A nonmetallic jacket 29 fills the spaces in between the comugations of the
corrugated medical tubing 7. Jacket 29 and has a smooth exterior. In an example embodiment,
jacket 29 is manufactured from low density polyethylene, but other materials that otfer

sufficient tensile strength to resist corrugation movement under pressuve could be utilized.
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Jacket 29 may meet ASTM ER84, with maximum Flame Spread index of 25 and maximum

Smoke Density Index of 50. Jacket 29 may be coextruded with muetal tubing 28.

{0030} Nut 2 includes an anti tamper slceve diameter 31 slightly smaller in diarseter than

a second inner diameter 39 of anti-taroper sleeve 6, for example, by about 0.005 inches.

[0031] A rear retaining diameter 32 of the axially swaged nut 2 mates with outer diameter
37 of the rear jacket lock sleeve 5. The jacket lock 4 has an outer diameter 33 which is slightly
smaller than inner diameter 32 of the axially swaged mut 2. Jacket lock grooves 34 are formed
on the interior surface of the jacket lock 4. One or more jacket lock grooves 34 compress and

engage outside diameter of coextruded jacket 29.

[0032] Jacket lock 4 includes a jacket Jock taper 35. The jacket lock taper 35 provides a
centering and guiding mechanism to reduce the diameter of the jacket lock 4 when the rear
jacket lock sleeve 5 is pressed over the jacket lock 4. The rear jacket lock sleeve 5 includes a
tapered surface 36 that engages the jacket lock taper 35 to compress the jacket lock 4 and

reduced the diameter of the jacket lock 4.

[0033] The rear jacket lock sleeve § has an outside diameter 37 that is slightly smaller
than inner diameter 32 on axially swaged nut 2, thereby being forced into diameter 32 and

mechanically fixing rear jacket lock sleeve 5 in place in the mut 2.

{0034} The anti-tamper sleeve 6 includes a first inner diameter 38 that is smaller in
diameter than primary retaining surface 24 of the adaptor 1, for exampie by about 0.010 inches.
The interference between the first inner diameter 38 of the anti-tanper sleeve 6 and the primary
retaining surface 24 of the adaptor | provides a permanent attachment, and prevents the axially

swaged nut 2 from being removed from the adaptor 1.

[0035] The anti-tamper sleeve & includes a second inner diameter 39 that is slightly larger
in diameter than anti-tamper sleeve diameter 31 on axially swaged nut 2, for example by about
0.005 inches. This allows the anti-tamper sleeve 6 to slide over the nut 2. The anti-tamper
sleeve 6 is forced onto the adaptor 1 via an interference fit between diameters 24 and 38. The
first inner diameter 38 is smaller than the second inner diameter 39.

[0036] The anti-tamper sleeve 6 includes a smooth ouvtside surface 40 that prevents
disassembly of fitting. In assembly, the sealing member 3 is placed in a valley of the tubing 7.

The nut 2 is threaded onto adaptor 1 to create the double flare of metal tubing seal. The jacket
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lock 4 and rear jacket lock sleeve 5 are pressed into inner diameter 32 of nut 2. The anti-tamper
sleeve 6 may be press-fit over the adaptor I and nut 2 (e.g., moving from the adaptor 1 to the

nut 2.

{00371 The term “about” is intended to include the degree of crror associated with
measurement of the particolar quantity and/or manufacturing tolerances based upon the

equipment available at the time of filing the application.

[0038] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the present disclosure. As used herein,
the singular forms “a”, “an” and “the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms “comprises”
andfor “comprising,” when used in this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude the presence or
addition of one or more other features, infegers, steps, operations, elerent componeuts, and/ot

groups thereof.

[0039] Those of skill in the art will appreciate that various example embodiments are
shown and deseribed herein, each having certain features in the particular embodiments, but
the present disclosure s not thus limited. Rather, the present disclosure can be modified to
incorporate any number of variations, alterations, substitutions, combinations, sub-
comnbinations, or eguivalent arrangements not heretofore described, but which are
cornmensurate with the scope of the present disclosure. Additionally, while wvarious
embodiments of the present disclosure have been described, it is to be understood that aspects
of the present disclosure may include only some of the described embodiments. Accordingly,
the present disclosure is not to be seen as limited by the foregoing description, but is only

limited by the scope of the appended claims.



