WO 2020/142710 PCT/US2020/012214

INSERT FITTING DEVICES, ASSEMBLIES AND COUPLINGS

CROSS REFERENCE TO RELATED APPLICATION
[001] This application claims priority benefit to U.S. Provisional Patent Application No.
62/788,136, filed January 3, 2019, and entitled Insertion Devices and Methods for Using the

Insertion Devices, which is hereby incorporated herein by reference in its entirety.

FIELD OF THE DISCLOSURE
[002] The present disclosure relates generally to insertion fittings for providing a
transitional connection to existing fitting structures. More specifically, but not exclusively,
the present disclosure concerns insertion fittings for use with high purity and ultrahigh purity

existing piping and tubing applications.

BACKGROUND
[003] Currently, if a designer wants to convert from a fluoro polymer (such as
perfluoroalkoxy polymer (PFA), polyvinylidene fluoride/difluoride (PVDF), fluorinated
ethylene propylene (FEP) or another fluorinated polymer) native material process fitting
system (Flare, Pillar, Primelock, and others) to another system structure there are limited
options available. Some such options take up considerable space, and other such options
breach the original design integrity that the other fittings provide (e.g., NPT transitions). In
many cases, even if a transition fitting has already been designed, the lead time to get the
specialty part made is prohibitive.
[004] Thus, insert fittings that provide a transitional connection structure for existing

fittings without modifying the structure of the existing fittings are desirable.

SUMMARY
[005] In one aspect, an insertion fitting device for coupling to a flowpath is provided.
The insertion fitting device comprises a first fitting assembly. The first fitting assembly
comprises: a first coupler that includes a first through hole and a stem portion, the first
through hole extending through the stem portion; a first nut that includes a second through
hole, a rim portion and a body portion; and a first body member that includes a third through
hole and an outer flange. The first body member is positioned at least partially in the first

through hole of the first coupler with an end of the stem portion engaging the outer flange.
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The first body member and the stem portion of the first coupler are positioned at least
partially in the third through hole of the body portion of the first nut. An inner side of the
body portion of the first nut engages with an outer side of the stem portion of the first coupler
such that the outer flange is secured between the rim portion of the first nut and the end of the
stem portion of the first coupler.

[006] In some embodiments, the end of the stem portion of the first coupler directly
engages a first side of the outer flange of the first body member, and the rim portion of the
first nut directly engages a second side of the flange of the first body member.

[007] In some embodiments, the a connection portion of the first body member extends
through and past the second through hole of the rim portion of the first nut, and the third
through hole of the first body member extends through the connection portion. In some such
embodiments, the connection portion of the first body member includes at least one first
locking slot extending therethrough from an exterior surface thereof to the third through hole.
In some such embodiments, the first fitting assembly further comprises a lock clip configured
to extend through the at least one first locking slot and into the third through hole. In some
such embodiments, the first fitting assembly further comprises a lock grip member extending
at least partially about the connection portion of the first body member and including at least
one second locking slot extending therethrough, the lock clip extends through first and
second at least one locking slots in a first position of the lock grip member with respect to the
connection portion, and the lock clip extends through at least one second locking slot but not
the at least one first locking slot in a second position of the lock grip member with respect to
the connection portion that differs from the first position thereof.

[008] In some such embodiments, the device further comprises a second fitting
assembly, comprising: a second coupler that includes a fourth through hole and a stem
portion; a second nut that includes a fifth through hole, a rim portion and a body portion; and
a second body member that includes a sixth through hole and an outer flange. The second
body member is positioned at least partially in the fourth through hole of the first coupler
with an end of the stem portion engaging the outer flange of the second body member. The
second body member and the stem portion of the second coupler are positioned at least
partially in the sixth through hole of the body portion of the second nut. An inner side of the
body portion of the second nut engages with an outer side of the stem portion of the second
coupler such that the outer flange of the second body member is secured between the rim
portion of the second nut and the end of the stem portion of the second coupler. A
connection portion of the second body member extends through and past the fifth through
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hole of the rim portion of the second nut, and the sixth through hole of the second body
member extends through the connection portion of the second body member.
[009] In some such embodiments, an outer surface of the connection portion of the
second body member includes at least one locking groove therein, and the third through hole
of the first body member is configured to accept the connection portion of the second body
member therein such that the at least one locking groove is aligned with the at least one first
locking slot of the connection portion of the first body member, the lock clip being
configured to extend through the at least one first locking slot and into the at least one
locking groove to couple the first and second assemblies together. In some such
embodiments, the end of the stem portion of the second coupler directly engages a first side
of the outer flange of the second body member, and the rim portion of the second nut directly
engages a second side of the flange of the second body member. In some other such
embodiments, the connection portion of the second body member extends from a reducer
portion of the second body member, the sixth through hole of the second body member
extends through the reducer portion of the second body member, and the sixth through hole
includes a first diameter in the connection portion of the second body and a second diameter
that is less than the first diameter in the reducer portion of the second body. In some other
such embodiments, the connection portion of the second body member extends into the third
through hole of the first body, the first body member includes an inner narrow portion in the
third through hole that defines an annular groove, and an end of the connection portion of the
second body member includes an annular protrusion that mates within the annular groove of
the first body member.
[010] In some other such embodiments, the first fitting assembly further comprises first
check member positioned within the third through hole of the first body member that is
naturally resiliently biased into engagement with a first seat portion within the third through
hole of the first body member, and the third through hole is closed off by the first check
member and the first seat portion when the first check member engages the first seat portion.
In some such embodiments, the first check member is naturally resiliently biased into
engagement with the first seat portion via a first spring captured between a first spring
retainer and the first check member within the third through hole of the first body member.
In some such embodiments, the second fitting assembly further comprises second check
member positioned within the sixth through hole of the second body member that is naturally
resiliently biased into engagement with a second seat portion within the sixth through hole of
the second body member, and the sixth through hole is closed off by the second check
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member and the second seat portion when the second check member engages the second seat
portion. In some such embodiments, the second check member is naturally resiliently biased
into engagement with the second seat portion via a second spring captured between a second
spring retainer and the second check member within the sixth through hole of the first body
member. In some other such embodiments, the first check member extends past the first seat
portion and an end of the first body member, and the first check member engages with the
second check member when the connection portion of the second body member is positioned
into the third through hole of the first body such the first check member is moved into a
spaced arrangement from the first seat portion and the second check member is moved into a
spaced arrangement from the second seat portion.

[011] In some embodiments, the outer flange of the first body member extends
angularly outward from an exterior surface portion of the first body member. In some
embodiments, the inner side of the body portion of the first nut and the outer side of the stem
portion of the first coupler are threadably engaged.

[012] In some embodiments, the first fitting assembly further comprises a tube member
that includes a medial portion, a first expanded end portion, a first transition portion that
extends outwardly from the medial portion to the first expanded end portion, and a fourth
through hole that extends through the medial portion, the first expanded end portion and the
first transition portion. In some such embodiments, at least a proximal portion of the first
body member that includes the outer flange and a proximal portion of the stem portion of the
first coupler that includes the end of the stem portion is positioned within the fourth through
hole of the tube member. In some such embodiments, the end of the stem portion of the first
coupler directly engages a first side of the outer flange of the first body member, an inner side
of the first transition portion of the tube member directly engages a second side of the outer
flange, and the rim portion of the first nut directly engages an outer side of the first transition
portion.

[013] In some such embodiments, the medial portion of the tube member extends
through and past the rim portion of the first nut, and the tube member further includes a
second expanded end portion and a second transition portion that extends outwardly from the
medial portion to the second expanded end portion, the fourth through hole extending through
the second expanded end portion and the second transition portion. In some other such
embodiments, the first body member defines an orifice within the third through hole. In
some other such embodiments, the first body member defines a tapered venturi portion within
the third through hole. In some other such embodiments, the first coupler further includes a
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second stem portion that defines a fourth through hole that is in communication with the first
through hole, and a third stem portion that defines a fifth through hole that is in
communication with the first through hole, the fourth and fifth through holes being oriented
at an angle therebetween.

[014] In some other such embodiments, the first body member further includes a mixing
device positioned within the third through hole. In some such embodiments, the mixing
device comprises internal threads formed in an inner surface of the first body member. In
some other such embodiments, the mixing device comprises a spiral spring.

[015] In some embodiments, the first body member further includes a check member
positioned within the third through hole of the first body member that is naturally resiliently
biased into engagement with a first seat portion within the third through hole of the first body
member, and the third through hole is closed off by the first check member and the first seat
portion when the first check member engages the first seat portion. In some such
embodiments, the check member is naturally resiliently biased into engagement with the first
seat portion via a first spring captured between a first spring retainer and the check member
within the third through hole of the first body member. In some other such embodiments, the
first seat portion is positioned proximate to the outer flange, and the check member is
naturally resiliently biased into engagement with the first seat portion in a direction extending
from the first coupler to the tube member. In some other such embodiments, the first seat
portion is positioned proximate to an end portion of the first body member, and the check
member is naturally resiliently biased into engagement with the first seat portion in a
direction extending from the tube member to the first coupler.

[016] In some embodiments, the tube member comprises a compression adapter backing
plate, the medial portion of the compression adapter backing plate extends partially over the
third through hole of the first body member, and the first body member includes a
compression sleeve positioned within a third through hole.

[017] In another aspect, a method of coupling an insertion fitting device to a flowpath is
provided. The method comprises obtaining an insertion fitting device as described above,
and coupling the first through hole of the first coupler into fluid communication with an
existing flowpath of a device.

[018] These, and other objects, features and advantages of this disclosure will become
apparent from the following detailed description of the various aspects of the disclosure taken

in conjunction with the accompanying drawings.
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BRIEF DESCRIPTION OF DRAWINGS
[019] The accompanying drawings, which are incorporated in and constitute a part of
the specification, illustrate embodiments of the inventions of the disclosure and together with
the detailed description herein, serve to explain the principles of the inventions. The
drawings are only for purposes of illustrating exemplary embodiments and are not to be
construed as limiting the inventions of the disclosure. It is emphasized that, in accordance
with the standard practice in the industry, various features may or may not be drawn to scale.
For example, the dimensions of the various features may be arbitrarily increased or reduced
for clarity of discussion. The foregoing and other objects, features and advantages of the
present disclosure are apparent from the following detailed description taken in conjunction
with the accompanying drawings in which:
[020] FIG. 1 is an elevational perspective view of an exemplary insertion
coupling/fitting, in accordance with an aspect of the present disclosure;
[021] FIG. 2 is a front view of the exemplary insertion coupling/fitting of FIG. 1, in
accordance with an aspect of the present disclosure;
[022] FIG. 3 is a right side view of the exemplary insertion coupling/fitting of FIG. 1, in
accordance with an aspect of the present disclosure;
[023] FIG. 4 is a back view of the exemplary insertion coupling/fitting of FIG. 1, in
accordance with an aspect of the present disclosure;
[024] FIG. 5 is a left side view of the exemplary insertion coupling/fitting of FIG. 1, in
accordance with an aspect of the present disclosure;
[025] FIG. 6 is a top view of the exemplary insertion coupling/fitting of FIG. 1, in
accordance with an aspect of the present disclosure;
[026] FIG. 7 is a bottom view of the exemplary insertion coupling/fitting of FIG. 1, in
accordance with an aspect of the present disclosure;
[027] FIG. 8 is a right side cross-sectional view of the exemplary insertion
coupling/fitting of FIG. 1, in accordance with an aspect of the present disclosure;
[028] FIG. 9 is a front cross-sectional view of the exemplary insertion coupling/fitting
of FIG. 1, in accordance with an aspect of the present disclosure;
[029] FIG. 10 is a left side transparent view of the exemplary insertion coupling/fitting
of FIG. 1, in accordance with an aspect of the present disclosure;
[030] FIG. 11 is a front transparent view of the exemplary insertion coupling/fitting of

FIG. 1, in accordance with an aspect of the present disclosure;



WO 2020/142710 PCT/US2020/012214

[031] FIG. 12 is an elevational perspective exploded view of the exemplary insertion
coupling/fitting of FIG. 1, in accordance with an aspect of the present disclosure;

[032] FIG. 13 is a right side exploded view of the exemplary insertion coupling/fitting
of FIG. 1, in accordance with an aspect of the present disclosure;

[033] FIG. 14 is a front exploded view of the exemplary insertion coupling/fitting of
FIG. 1, in accordance with an aspect of the present disclosure;

[034] FIG. 15 is a left side exploded view of the exemplary insertion coupling/fitting of
FIG. 1, in accordance with an aspect of the present disclosure;

[035] FIG. 16 is a back exploded view of the exemplary insertion coupling/fitting of
FIG. 1, in accordance with an aspect of the present disclosure;

[036] FIG. 17 is an elevational perspective view of another exemplary insertion
coupling/fitting, in accordance with an aspect of the present disclosure;

[037] FIG. 18 is a front view of the exemplary insertion coupling/fitting of FIG. 17, in
accordance with an aspect of the present disclosure;

[038] FIG. 19 is a right side view of the exemplary insertion coupling/fitting of FIG. 17,
in accordance with an aspect of the present disclosure;

[039] FIG. 20 is a back view of the exemplary insertion coupling/fitting of FIG. 17, in
accordance with an aspect of the present disclosure;

[040] FIG. 21 is a left side view of the exemplary insertion coupling/fitting of FIG. 17,
in accordance with an aspect of the present disclosure;

[041] FIG. 22 is a top view of the exemplary insertion coupling/fitting of FIG. 17, in
accordance with an aspect of the present disclosure;

[042] FIG. 23 is a bottom view of the exemplary insertion coupling/fitting of FIG. 17,
in accordance with an aspect of the present disclosure;

[043] FIG. 24 is a right side cross-sectional view of the exemplary insertion
coupling/fitting of FIG. 17, in accordance with an aspect of the present disclosure;

[044] FIG. 25 is a front cross-sectional view of the exemplary insertion coupling/fitting
of FIG. 17, in accordance with an aspect of the present disclosure;

[045] FIG. 26 is a left side transparent view of the exemplary insertion coupling/fitting
of FIG. 17, in accordance with an aspect of the present disclosure;

[046] FIG. 27 is a front transparent view of the exemplary insertion coupling/fitting of
FIG. 17, in accordance with an aspect of the present disclosure;

[047] FIG. 28 is an elevational perspective exploded view of the exemplary insertion
coupling/fitting of FIG. 17, in accordance with an aspect of the present disclosure;
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[048] FIG. 29 is a right side exploded view of the exemplary insertion coupling/fitting
of FIG. 17, in accordance with an aspect of the present disclosure;

[049] FIG. 30 is a front exploded view of the exemplary insertion coupling/fitting of
FIG. 17, in accordance with an aspect of the present disclosure;

[050] FIG. 31 is a left side exploded view of the exemplary insertion coupling/fitting of
FIG. 17, in accordance with an aspect of the present disclosure;

[051] FIG. 32 is a back exploded view of the exemplary insertion coupling/fitting of
FIG. 17, in accordance with an aspect of the present disclosure;

[052] FIG. 33 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;

[053] FIG. 34 is a front view of the exemplary insertion coupling/fitting of FIG. 33, in
accordance with an aspect of the present disclosure;

[054] FIG. 35 is a right side view of the exemplary insertion coupling/fitting of FIG. 33,
in accordance with an aspect of the present disclosure;

[055] FIG. 36 is a back view of the exemplary insertion coupling/fitting of FIG. 33, in
accordance with an aspect of the present disclosure;

[056] FIG. 37 is a left side view of the exemplary insertion coupling/fitting of FIG. 33,
in accordance with an aspect of the present disclosure;

[057] FIG. 38 is a top view of the exemplary insertion coupling/fitting of FIG. 33, in
accordance with an aspect of the present disclosure;

[058] FIG. 39 is a bottom view of the exemplary insertion coupling/fitting of FIG. 33,
in accordance with an aspect of the present disclosure;

[059] FIG. 40 is a right side cross-sectional view of the exemplary insertion
coupling/fitting of FIG. 33, in accordance with an aspect of the present disclosure;

[060] FIG. 41 is a front cross-sectional view of the exemplary insertion coupling/fitting
of FIG. 33, in accordance with an aspect of the present disclosure;

[061] FIG. 42 is a left side transparent view of the exemplary insertion coupling/fitting
of FIG. 33, in accordance with an aspect of the present disclosure;

[062] FIG. 43 is a front transparent view of the exemplary insertion coupling/fitting of
FIG. 33, in accordance with an aspect of the present disclosure;

[063] FIG. 44 is an elevational perspective exploded view of the exemplary insertion
coupling/fitting of FIG. 33, in accordance with an aspect of the present disclosure;

[064] FIG. 45 is a right side exploded view of the exemplary insertion coupling/fitting
of FIG. 33, in accordance with an aspect of the present disclosure;
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[065] FIG. 46 is a front exploded view of the exemplary insertion coupling/fitting of
FIG. 33, in accordance with an aspect of the present disclosure;

[066] FIG. 47 is a left side exploded view of the exemplary insertion coupling/fitting of
FIG. 33, in accordance with an aspect of the present disclosure;

[067] FIG. 48 is a back exploded view of the exemplary insertion coupling/fitting of
FIG. 33, in accordance with an aspect of the present disclosure;

[068] FIG. 49 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;

[069] FIG. 50 is a front view of the exemplary insertion fitting of FIG. 49, in
accordance with an aspect of the present disclosure;

[070] FIG. 51 is a right side view of the exemplary insertion fitting of FIG. 49, in
accordance with an aspect of the present disclosure;

[071] FIG. 52 is a back view of the exemplary insertion fitting of FIG. 49, in
accordance with an aspect of the present disclosure;

[072] FIG. 53 is a left side view of the exemplary insertion fitting of FIG. 49, in
accordance with an aspect of the present disclosure;

[073] FIG. 54 is a top view of the exemplary insertion fitting of FIG. 49, in accordance
with an aspect of the present disclosure;

[074] FIG. 55 is a bottom view of the exemplary insertion fitting of FIG. 49, in
accordance with an aspect of the present disclosure;

[075] FIG. 56 is a right side cross-sectional view of the exemplary insertion fitting of
FIG. 49, in accordance with an aspect of the present disclosure;

[076] FIG. 57 is a front cross-sectional view of the exemplary insertion fitting of FIG.
49, in accordance with an aspect of the present disclosure;

[077] FIG. 58 is a left side transparent view of the exemplary insertion fitting of FIG.
49, in accordance with an aspect of the present disclosure;

[078] FIG. 59 is a front transparent view of the exemplary insertion fitting of FIG. 49,
in accordance with an aspect of the present disclosure;

[079] FIG. 60 is an elevational perspective exploded view of the exemplary insertion
fitting of FIG. 49, in accordance with an aspect of the present disclosure;

[080] FIG. 61 is a right side exploded view of the exemplary insertion fitting of FIG.
49, in accordance with an aspect of the present disclosure;

[081] FIG. 62 is a front exploded view of the exemplary insertion fitting of FIG. 49, in
accordance with an aspect of the present disclosure;
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[082] FIG. 63 is a left side exploded view of the exemplary insertion fitting of FIG. 49,
in accordance with an aspect of the present disclosure;

[083] FIG. 64 is a back exploded view of the exemplary insertion fitting of FIG. 49, in
accordance with an aspect of the present disclosure;

[084] FIG. 65 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;

[085] FIG. 66 is a front view of the exemplary insertion fitting of FIG. 65, in
accordance with an aspect of the present disclosure;

[086] FIG. 67 is a right side view of the exemplary insertion fitting of FIG. 65, in
accordance with an aspect of the present disclosure;

[087] FIG. 68 is a back view of the exemplary insertion fitting of FIG. 65, in
accordance with an aspect of the present disclosure;

[088] FIG. 69 is a left side view of the exemplary insertion fitting of FIG. 65, in
accordance with an aspect of the present disclosure;

[089] FIG. 70 is a top view of the exemplary insertion fitting of FIG. 65, in accordance
with an aspect of the present disclosure;

[090] FIG. 71 is a bottom view of the exemplary insertion fitting of FIG. 65, in
accordance with an aspect of the present disclosure;

[091] FIG. 72 is a right side cross-sectional view of the exemplary insertion fitting of
FIG. 65, in accordance with an aspect of the present disclosure;

[092] FIG. 73 is a front cross-sectional view of the exemplary insertion fitting of FIG.
65, in accordance with an aspect of the present disclosure;

[093] FIG. 74 is a left side transparent view of the exemplary insertion fitting of FIG.
65, in accordance with an aspect of the present disclosure;

[094] FIG. 75 is a front transparent view of the exemplary insertion fitting of FIG. 65,
in accordance with an aspect of the present disclosure;

[095] FIG. 76 is an elevational perspective exploded view of the exemplary insertion
fitting of FIG. 65, in accordance with an aspect of the present disclosure;

[096] FIG. 77 is a right side exploded view of the exemplary insertion fitting of FIG.
65, in accordance with an aspect of the present disclosure;

[097] FIG. 78 is a front exploded view of the exemplary insertion fitting of FIG. 65, in
accordance with an aspect of the present disclosure;

[098] FIG. 79 is a left side exploded view of the exemplary insertion fitting of FIG. 65,
in accordance with an aspect of the present disclosure;
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[099] FIG. 80 is a back exploded view of the exemplary insertion fitting of FIG. 65, in
accordance with an aspect of the present disclosure;

[0100] FIG. 81 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;

[0101] FIG. 82 is a front view of the exemplary insertion fitting of FIG. 81, in
accordance with an aspect of the present disclosure;

[0102] FIG. 83 is a right side view of the exemplary insertion fitting of FIG. 81, in
accordance with an aspect of the present disclosure;

[0103] FIG. 84 is a back view of the exemplary insertion fitting of FIG. 81, in
accordance with an aspect of the present disclosure;

[0104] FIG. 85 is a left side view of the exemplary insertion fitting of FIG. 81, in
accordance with an aspect of the present disclosure;

[0105] FIG. 86 is a top view of the exemplary insertion fitting of FIG. 81, in accordance
with an aspect of the present disclosure;

[0106] FIG. 87 is a bottom view of the exemplary insertion fitting of FIG. 81, in
accordance with an aspect of the present disclosure;

[0107] FIG. 88 is a right side cross-sectional view of the exemplary insertion fitting of
FIG. 81, in accordance with an aspect of the present disclosure;

[0108] FIG. 89 is a front cross-sectional view of the exemplary insertion fitting of FIG.
81, in accordance with an aspect of the present disclosure;

[0109] FIG. 90 is a left side transparent view of the exemplary insertion fitting of FIG.
81, in accordance with an aspect of the present disclosure;

[0110] FIG. 91 is a front transparent view of the exemplary insertion fitting of FIG. 81,
in accordance with an aspect of the present disclosure;

[0111] FIG. 92 is an elevational perspective exploded view of the exemplary insertion
fitting of FIG. 81, in accordance with an aspect of the present disclosure;

[0112] FIG. 93 is a right side exploded view of the exemplary insertion fitting of FIG.
81, in accordance with an aspect of the present disclosure;

[0113] FIG. 94 is a front exploded view of the exemplary insertion fitting of FIG. 81, in
accordance with an aspect of the present disclosure;

[0114] FIG. 95 is a left side exploded view of the exemplary insertion fitting of FIG. 81,
in accordance with an aspect of the present disclosure;

[0115] FIG. 96 is a back exploded view of the exemplary insertion fitting of FIG. 81, in
accordance with an aspect of the present disclosure;
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[0116] FIG. 97 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;

[0117] FIG. 98 is a front view of the exemplary insertion fitting of FIG. 97, in
accordance with an aspect of the present disclosure;

[0118] FIG. 99 is a right side view of the exemplary insertion fitting of FIG. 97, in
accordance with an aspect of the present disclosure;

[0119] FIG. 100 is a back view of the exemplary insertion fitting of FIG. 97, in
accordance with an aspect of the present disclosure;

[0120] FIG. 101 is a left side view of the exemplary insertion fitting of FIG. 97, in
accordance with an aspect of the present disclosure;

[0121] FIG. 102 is a top view of the exemplary insertion fitting of FIG. 97, in accordance
with an aspect of the present disclosure;

[0122] FIG. 103 is a bottom view of the exemplary insertion fitting of FIG. 97, in
accordance with an aspect of the present disclosure;

[0123] FIG. 104 is a right side cross-sectional view of the exemplary insertion fitting of
FIG. 97, in accordance with an aspect of the present disclosure;

[0124] FIG. 105 is a front cross-sectional view of the exemplary insertion fitting of FIG.
97, in accordance with an aspect of the present disclosure;

[0125] FIG. 106 is a left side transparent view of the exemplary insertion fitting of FIG.
97, in accordance with an aspect of the present disclosure;

[0126] FIG. 107 is a front transparent view of the exemplary insertion fitting of FIG. 97,
in accordance with an aspect of the present disclosure;

[0127] FIG. 108 is an elevational perspective exploded view of the exemplary insertion
fitting of FIG. 97, in accordance with an aspect of the present disclosure;

[0128] FIG. 109 is a right side exploded view of the exemplary insertion fitting of FIG.
97, in accordance with an aspect of the present disclosure;

[0129] FIG. 110 is a front exploded view of the exemplary insertion fitting of FIG. 97, in
accordance with an aspect of the present disclosure;

[0130] FIG. 111 is a left side exploded view of the exemplary insertion fitting of FIG. 97,
in accordance with an aspect of the present disclosure;

[0131] FIG. 112 is a back exploded view of the exemplary insertion fitting of FIG. 97, in
accordance with an aspect of the present disclosure;

[0132] FIG. 113 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;
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[0133] FIG. 114 is a front view of the exemplary insertion fitting of FIG. 112, in
accordance with an aspect of the present disclosure;

[0134] FIG. 115 is a right side view of the exemplary insertion fitting of FIG. 112, in
accordance with an aspect of the present disclosure;

[0135] FIG. 116 is a back view of the exemplary insertion fitting of FIG. 112, in
accordance with an aspect of the present disclosure;

[0136] FIG. 117 is a left side view of the exemplary insertion fitting of FIG. 112, in
accordance with an aspect of the present disclosure;

[0137] FIG. 118 is a top view of the exemplary insertion fitting of FIG. 112, in
accordance with an aspect of the present disclosure;

[0138] FIG. 119 is a bottom view of the exemplary insertion fitting of FIG. 112, in
accordance with an aspect of the present disclosure;

[0139] FIG. 120 is a right side cross-sectional view of the exemplary insertion fitting of
FIG. 112, in accordance with an aspect of the present disclosure;

[0140] FIG. 121 is a front cross-sectional view of the exemplary insertion fitting of FIG.
112, in accordance with an aspect of the present disclosure;

[0141] FIG. 122 is a left side transparent view of the exemplary insertion fitting of FIG.
112, in accordance with an aspect of the present disclosure;

[0142] FIG. 123 is a front transparent view of the exemplary insertion fitting of FIG.
112, in accordance with an aspect of the present disclosure;

[0143] FIG. 124 is an elevational perspective exploded view of the exemplary insertion
fitting of FIG. 112, in accordance with an aspect of the present disclosure;

[0144] FIG. 125 is a right side exploded view of the exemplary insertion fitting of FIG.
112, in accordance with an aspect of the present disclosure;

[0145] FIG. 126 is a front exploded view of the exemplary insertion fitting of FIG. 112,
in accordance with an aspect of the present disclosure;

[0146] FIG. 127 is a left side exploded view of the exemplary insertion fitting of FIG.
112, in accordance with an aspect of the present disclosure;

[0147] FIG. 128 is a back exploded view of the exemplary insertion fitting of FIG. 112,
in accordance with an aspect of the present disclosure;

[0148] FIG. 129 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;

[0149] FIG. 130 is a front view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;
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[0150] FIG. 131 is a right side view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0151] FIG. 132 is a back view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0152] FIG. 133 is a left side view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0153] FIG. 134 is a top view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0154] FIG. 135 is a bottom view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0155] FIG. 136 is a right side cross-sectional view of the exemplary insertion fitting of
FIG. 129, in accordance with an aspect of the present disclosure;

[0156] FIG. 137 is a front cross-sectional view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0157] FIG. 138 is a left side transparent view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0158] FIG. 139 is a front transparent view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0159] FIG. 140 is an elevational perspective exploded view of the exemplary insertion
fitting of FIG. 129, in accordance with an aspect of the present disclosure;

[0160] FIG. 141 is a right side exploded view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0161] FIG. 142 is a front exploded view of the exemplary insertion fitting of FIG. 129,
in accordance with an aspect of the present disclosure;

[0162] FIG. 143 is a left side exploded view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0163] FIG. 144 is a back exploded view of the exemplary insertion fitting of FIG. 129,
in accordance with an aspect of the present disclosure;

[0164] FIG. 145 is an elevational perspective view of another exemplary insertion fitting,
in accordance with an aspect of the present disclosure;

[0165] FIG. 146 is a front view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0166] FIG. 147 is a right side view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;
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[0167] FIG. 148 is a back view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0168] FIG. 149 is a left side view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0169] FIG. 150 is a top view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0170] FIG. 151 is a bottom view of the exemplary insertion fitting of FIG. 129, in
accordance with an aspect of the present disclosure;

[0171] FIG. 152 is a right side cross-sectional view of the exemplary insertion fitting of
FIG. 129, in accordance with an aspect of the present disclosure;

[0172] FIG. 153 is a front cross-sectional view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0173] FIG. 154 is a left side transparent view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0174] FIG. 155 is a front transparent view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0175] FIG. 156 is an elevational perspective exploded view of the exemplary insertion
fitting of FIG. 129, in accordance with an aspect of the present disclosure;

[0176] FIG. 157 is a right side exploded view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure;

[0177] FIG. 158 is a front exploded view of the exemplary insertion fitting of FIG. 129,
in accordance with an aspect of the present disclosure;

[0178] FIG. 159 is a left side exploded view of the exemplary insertion fitting of FIG.
129, in accordance with an aspect of the present disclosure; and

[0179] FIG. 160 is a back exploded view of the exemplary insertion fitting of FIG. 129,

in accordance with an aspect of the present disclosure.

DETAILED DESCRIPTION
[0180] Generally stated, disclosed herein are insertion fitting devices for providing a
transitional connection to existing fitting structures, such as for use in high purity and
ultrahigh purity piping and tubing applications. Further, methods using the insertion fitting
devices are discussed.
[0181] Referring to the drawings, wherein like reference numerals are used to indicate
like or analogous components throughout the several views, and with particular reference to
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FIGS. 1-16, there is illustrated an exemplary embodiment of an insertion fitting device 1 (or
simply an “insertion fitting”) that is configured to provide a transitional connection structure
to existing fittings (e.g., s Flare, Pillar, Primlock or other type of existing fittings) without
modifying the structure of the base fitting and/or the fitting’s designed process enhancements.
The insertion fitting 1 creates an insertable transition to standard fittings. The insertion
fitting 1 may be, for example, a fitting 1 for use with high purity and ultrahigh purity piping
and tubing applications. The fitting 1 is configured to couple to fluoro polymer native
material process fitting systems, if desired. The fluoro polymer may be, for example, PFA,
PVDF, FEP or another fluorinated polymer.

[0182] As shown in FIGS. 1-16, the insertion fitting 1 is configured as a quick
disconnect/connect check valve coupling. As shown, the coupling fitting 1 includes a pair of
mating fitting assemblies that can be quickly and easily coupled (e.g., via insertion of one
assembly into the other assembly) and decoupled, and that normally allow a fluid (liquid or
gas) to flow through it when coupled together and potentially in only one direction.

[0183] A first assembly (which may be a male-type assembly) of the coupling fitting 1
may include a first (or male) check valve body 14 with an inner through hole/flowpath
extending therethrough. In some embodiments, the inner diameter or size of the inner
through hole/flowpath and/or the exterior surfaces(s) of a proximal portion of the first check
valve body 14 may be the same or greater that of a distal portion of the first check valve body
14. The through hole/flowpath of the check valve body 14 includes a first check retainer 16,
a first check spring 18 and a first check or closing member 20 coupled therein, as shown in
FIGS. 1-16. The first check retainer 16 may be fixedly coupled within a proximal portion of
the first check valve body 14, the first check spring 18 may abut and be positioned adjacent to
the first check retainer 16 distally of the first check retainer 16 within the first check valve
body 14, and the first check member 20 may abut and be positioned adjacent to the first
check spring 18 distal of the first check spring 18 within the first check valve body 14. The
first check retainer 16 and the first check spring 18 may be configured to normally resiliently
bias the first check member 20 against a distal narrowed seat within an end portion of the
flowpath of the first check valve body 14. In some embodiments, the first check member 20
may include an O-ring other sealing member coupled thereto that may abut the seat of the
first check retainer 16. The first check spring 18 may thereby be trapped between the first
check retainer 16 and the seat of the first check valve body 14 within the first check valve
body 14. The first check spring 18 and the first check retainer 16 may be annular such that
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they define an opening or through hole that allows a fluid flowing through the flowpath of the
first check retainer 16 to flow therethrough.
[0184] The seat of the first check valve body 14 and the first check member 20 are
configured such that when the first check member 20 is seated against the seat of the first
check valve body 14, the flowpath through the first check valve body 14 is blocked off or
closed, and when the first check member 20 is moved or translated proximally within the
flowpath of the first check valve body 14 against the first check spring 18 (thereby
compressing the first check spring 18) a gap between the first check member 20 and the seat
is created that allows a fluid to flow therebetween and between one or more spaces or gaps
between the outer periphery of the first check member 20 and the inner side wall of the first
check valve body 14 (and thus through the flowpath of the first check valve body 14). The
first check member 20 may be forced proximally against the force of the first check spring 18
to “open” the first check member 20/flowpath of the first check valve body 14 via a flow of
fluid flowing distally-to-proximally against the distal side of the first check member 20,
and/or the insertion of the first check valve body 14 within a through opening of a second (or
female) check valve body 22 (i.e., the two assemblies of the coupling fitting 1) as explained
further below. The first check member 20 is configured such that it (e.g., a tapered portion
thereof) extends past the distal end of the first check valve body 14 in the “closed” and
“open” positions thereof, as shown in FIGS. 8-11.
[0185] The first check valve body 14 may further include an external flange or projection
15 extending radially outwardly from therefrom and at least partially circumferentially
thereabout, as shown in FIGS. 1-16. In some embodiments, the external flange 15 may be
circumferential and/or extend on a distal-to-proximal angle as it extends outwardly, as shown
in FIGS. 1-16. In some other embodiments, the external flange 15 may extend straight
outwardly perpendicular to the flowpath and axis of the first check valve body 14. In some
embodiments, the flange 15 may extend from a rim or expanded outer portion of the first
check valve body 14. The first check valve body 14 and the second check valve body 22 may
be configured such that the rim or expanded outer portion of the first check valve body 14
mates against the proximal end of the second check valve body 22 when the first check valve
body 14 is inserted within the opening of the second check valve body 22.
[0186] As also shown in FIGS. 1-16, the first assembly of the coupling fitting 1 may
further include a first nut (or flare nut) 12 and a first coupler 10 coupled to the exterior of the
first check valve body 14. The first nut 12 may include a through hole and a rim 13 at a
distal end portion. The first nut 12 and the first check valve body 14 are configured such that
17
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first check valve body 14 extends through the through hole of the first nut 12, and the rim 13
of the first nut 12 engages or seats against the distal side of the flange 15 of the first check
valve body 14. In some embodiments, an inner side wall of the rim 13 or another distal
portion of the first nut 12 also engages or abuts the outer side wall of the first check valve
body 14 distal to the flange 15. Further, a proximal portion of the first nut 12 may be spaced
from the exterior surface of the first check valve body 14 such that a gap or opening is
formed therebetween.

[0187] As further shown in FIGS. 1-16, the first coupler 10 may include a through hole
that forms a flowpath, and a distal stem portion 11 that is configured to extend within the
through hole of the first nut 12 and over the proximal portion of the first check valve body 14
(i.e.., within the gap between the first nut 12 the first check valve body 14). The first coupler
10 and the first check valve body 14 are configured such a distal end of the stem portion 11
of the first coupler 10 engages or seats against the proximal side of the flange 15 of the first
check valve body 14 when the stem portion 11 of the first coupler 10 is fully seated or
positioned on the first check valve body 14. The distal end of the stem portion 11 of the first
coupler 10 may be angled or perpendicular (or otherwise oriented) to match the
orientation/configuration of the proximal side of the flange 15 of the first check valve body
14.

[0188] The inner side of the proximal portion of the first nut 12 and the exterior surface
of the stem portion 11 of the first coupler 10 may be securely (and potentially removably)
coupled together. In some embodiments (not shown), the inner side of the proximal portion
of the first nut 12 may include interior threads, and the exterior surface of the stem portion 11
of the first coupler 10 may include exterior threads that threadably engage with the threads of
the first nut 12 such that rotation of the first nut 12 (over/about the first check valve body 14)
in a first rotational direction draws the distal end of the stem portion 11 of the first coupler 10
proximally against the proximal side of the flange 15 of the first check valve body 14 such
that the flange 15 is retained and compressed between the rim 13 of the first nut 12 and the
distal end of the stem portion of the first coupler 10. The first nut 12, the first coupler 10 and
the first check valve body 14 may thereby be securely coupled together. In some other
embodiments, the inner side of the proximal portion of the first nut 12 and the exterior
surface of the stem portion 11 of the first coupler 10 may be configured to form a
compression or friction fit to retain the flange 15 between the rim 13 and the distal end of the
stem portion 11 to couple the first nut 12, the first coupler 10 and the first check valve body
14 together. In some other embodiments, the inner side of the proximal portion of the first
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nut 12 and the exterior surface of the stem portion 11 of the first coupler 10 may be otherwise
securely (and potentially removably) coupled together.

[0189] The first coupler 10 may be configured to couple to a tube, pipe or other flowpath
source member to couple the first assembly of the coupling fitting 1 thereto and direct a flow
therefrom into the through hole of the first check valve body 14. In some embodiments, the
source member may extend in and/or couple within the through hole of the proximal end
portion of the first coupler 10. In some embodiments, the source member may extend in
and/or couple with the exterior of the proximal end portion of the first coupler 10. In some
embodiments, the first coupler 10 may form or comprise a portion of a pre-existing base
fitting,

[0190] A second assembly (which may be a female-type assembly) of the coupling fitting
1 may include the second check valve body 22 with a flowpath extending therethrough that
includes a second check retainer 28, a second check spring 36 and a second check or closing
member 34 coupled therein, as shown in FIGS. 1-16. The second check retainer 28 may be
fixedly coupled within a portion of the second check valve body 22, the second check spring
36 may abut and be positioned adjacent to a distal rim or narrow portion within the second
check valve body 22 (distally of the second check retainer 28), and the second check member
34 may abut and be positioned between the second check spring 36 and the second check
retainer 28 (proximally of the second check spring 36 and distally of the second check
retainer 28) within the second check valve body 22. The second check valve body 22 and the
second check spring 36 may be configured to normally resiliently bias the second check
member 34 against the second check retainer 28 within the flowpath of the second check
valve body 22. In some embodiments, the second check member 28 may include a first O-
ring other sealing member 32 coupled to the distal side thereof that may abut the second
check member 34. The second check spring 36 may thereby be trapped between the second
check retainer 28/second check member 34 and the rim or narrow portion of within the
second check valve body 22. The second check spring 36 and the second check retainer 28
may be annular such that they define an opening or through hole that allows a fluid flowing
through the flowpath of the second check retainer 22 to flow therethrough.

[0191] The second check retainer 28 and the second check member 34 are configured
such that when the second check member 34 is seated against the second check retainer 28
(e.g., the first O-ring or sealing member 32 thereof) within the second check valve body 22,
the flowpath through the second check valve body 22 is blocked off or closed, and when the
second check member 34 is moved or translated distally within the flowpath of the second
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check valve body 22 against the second check spring 36 (thereby compressing the second
check spring 36) a gap between the second check member 34 and the seat is created that
allows a fluid to flow therebetween and between one or more spaced or gaps between the
outer periphery of the second check member 34 and the inner side wall of the first check
valve body 14 (and thus through the flowpath of the second check valve body 22). The
second check member 34 may be forced distally against the force of the second check spring
36 to “open” the flowpath of the second check valve body 22 via a flow of fluid flowing
proximally-to-distally against the proximal side of the second check member 34, and/or the
insertion of the first check valve body 14 within the through opening of the second check
valve body 22.

[0192] The second check valve body 22 may further include an external flange or
projection 23 extending radially outwardly from therefrom and at least partially
circumferentially thereabout, as shown in FIGS. 1-16. In some embodiments, the external
flange 23 may be circumferential and/or extend on a proximal-to-distal angle as it extends
outwardly, as shown in FIGS. 1-16. In some other embodiments, the external flange 23 may
extend straight outwardly perpendicular to the flowpath and axis of the second check valve
body 22. In some embodiments, the flange 23 may extend from a rim or expanded outer
portion of the second check valve body 22.

[0193] As also shown in FIGS. 1-16, the second assembly of the coupling fitting 1 may
further include a second nut (or flare nut) 38 and a second coupler 40 coupled to the exterior
of the second check valve body 22. The second nut 38 may include a through hole and a rim
35 at a proximal end portion. The second nut 38 and the second check valve body 22 are
configured such that second check valve body 22 extends through the through hole of the
second nut 38, and the rim 23 of the second nut 38 engages or seats against the proximal side
of the flange 23 of the second check valve body 22. In some embodiments, an inner side wall
of the rim 23 or another proximal portion of the second nut 38 also engages or abuts the outer
side wall of the second check valve body 22 proximal to the flange 23. Further, a distal
portion of the second nut 38 may be spaced from the exterior surface of the second check
valve body 22 such that a gap or opening is formed therebetween.

[0194] As further shown in FIGS. 1-16, the second coupler 40 may include a through
hole that forms a flowpath, and a proximal stem portion 41 that is configured to extend within
the through hole of the second nut 38 and over the distal portion of the second check valve
body 22 (i.e., within the gap between the second nut 38 the second check valve body 22).
The second coupler 40 and the second check valve body 22 are configured such a proximal
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end of the stem portion 41 of the second coupler 40 engages or seats against the distal side of
the flange 23 of the second check valve body 22 when the stem portion 41 of the second
coupler 40 is fully seated or positioned on the second check valve body 22. The distal end of
the stem portion 41 of the second coupler 10 may be angled or perpendicular (or otherwise
oriented) to match the orientation/configuration of the proximal side of the flange 15 of the
first check valve body 14.

[0195] The inner side of the proximal portion of the second nut 38 and the exterior
surface of the stem portion 41 of the second coupler 40 may be securely (and potentially
removably) coupled together. In some embodiments (not shown), the inner side of the distal
portion of the second nut 38 may include interior threads, and the exterior surface of the stem
portion 41 of the second coupler 40 may include exterior threads that threadably engage with
the threads of the second nut 38 such that rotation of the second nut 38 (over/about the
second check valve body 22) in a first rotational direction draws the proximal end of the stem
portion 41 of the second coupler 40 distally against the distal side of the flange 23 of the
second check valve body 22 such that the flange 23 is compressed between the rim 23 of the
second nut 38 and the proximal end of the stem portion 41 of the second coupler 40. The
second nut 38, the second coupler 40 and the second check valve body 22 may thereby be
securely coupled together. In some other embodiments, the inner side of the distal portion of
the second nut 38 and the exterior surface of the stem portion 41 of the second coupler 40
may be configured to form a compression or friction fit to couple the second nut 38, the
second coupler 40 and the second check valve body 22 together. In some other
embodiments, the inner side of the proximal portion of the second nut 38 and the exterior
surface of the stem portion 41 of the second coupler 40 may be otherwise securely (and
potentially removably) coupled together.

[0196] The second coupler 40 may be configured to couple to a tube, pipe or other
flowpath source member to couple the first assembly of the coupling fitting 1 thereto and
direct a flow therefrom into the through hole of the second check valve body 22. In some
embodiments, the source member may extend in and/or couple within the through hole of the
distal end portion of the second coupler 40. In some embodiments, the source member may
extend in and/or couple with the exterior of the distal end portion of the second coupler 40.
In some embodiments, the second coupler 40 may form or comprise a portion of a pre-
existing base fitting.

[0197] In some embodiments, the inner diameter or size of the inner through
hole/flowpath of the second coupler 40 (e.g., the entirety and/or at least the minimum
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diameter/size thereof) may be the same as that of the first coupler 40. Similarly, the inner
diameter or size of the exterior of the second coupler 40 (e.g., the exterior of the proximal end
portion and/or the stem portion 41) may be the same as that of the first coupler 40.

[0198] The first assembly of the coupling fitting 1 with the first check valve body 14 and
the second assembly of the coupling fitting 1 with the second check valve body 22 may be
coupled together via a lock grip or sleeve 24 and a lock clip or member 26, as shown in
FIGS. 1-16. The lock sleeve 24 may include a through hole, and be positioned over/about the
exterior of the second check valve body 22 proximally of the flange 23 thereof. The lock
sleeve 24 may be freely rotatable and/or axially translatable over the exterior of the second
check valve body 22. As shown in FIGS. 1-16, the lock sleeve 24 may include a lock slot or
opening 25 that extends radially therethrough from the exterior surface to the through hole
thereof. Similarly, the second check valve body 22 includes at least one lock slot or opening
21 that extends radially therethrough from the exterior surface to the through hole thereof
(e.g., entirely through the side wall of the second check valve body 22) that is positioned
proximally of the flange 23. The first check valve body 14 also includes at least one lock
groove or opening 17 that extends radially partially therethrough from the exterior surface
(e.g., partially through the side wall of the first check valve body 14) that is positioned
distally of the flange 15. The lock clip 26 is configured to extend through the lock slot 25 of
the lock sleeve 24, the one or more lock slot 21 of the second check valve body 22, and the at
least one lock groove 17 of the first check valve body 14.

[0199] The lock sleeve 24, the second check valve body 22 and the first check valve body
14 are configured such that when the first check valve body 14 is fully/properly seated or
positioned within the second check valve body 22, as shown in FIGS. 8-11, the lock slot 25
of the lock sleeve 24, the one or more lock slot 21 of the second check valve body 22, and the
at least one lock groove 17 of the first check valve body 14 are axially aligned. When in such
an aligned arrangement, the lock clip 26 may be positioned (such as via the rotational
positioning lock sleeve 24) such that it extends through the lock slot 25 of the lock sleeve 24,
through the one or more lock slot 21 of the second check valve body 22, and into the at least
one lock groove 17 of the first check valve body 14 to securely couple the first and second
assemblies of the coupling fitting 1 together.

[0200] In some embodiments, the lock clip 26 may comprise a ring portion that extends
about the second check valve body 22, and the second check valve body 22 may include a
pair of lock slots 21. The ring portion of the lock clip 26 may define at least one width that is
less than the width of the exterior surface of the second check valve body 22. The oblong or
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irregular shape/configuration of the lock clip 26 may be configured such that the lock clip 26
can be rotated about/over the second check valve body 22, such as via rotation of the lock
sleeve 24, such that the lock clip 26 extends through the pair of lock slots 21 of the second
check valve body 22 and into the at least one lock groove 17 of the first check valve body 14
to securely couple the first and second assemblies of the coupling fitting 1 together, or rotated
about/over the second check valve body 22, such as via rotation of the lock sleeve 24, such
that the lock clip 26 does not extends through the pair of lock slots 21 of the second check
valve body 22 and into the at least one lock groove 17 of the first check valve body 14 to
decouple the first and second assemblies of the coupling fitting 1. In another embodiments,
the ring portion may be shaped such that radial/lateral translation of the lock clip 26 moves
the lock clip 26 into or out of the at least one lock groove 17 to selectively couple or decouple
the first and second assemblies of the coupling fitting 1.
[0201] The first check valve body 14 and the second check valve body 22 may also be
configured such that when the first check valve body 14 is fully/properly seated or positioned
within the second check valve body 22, as shown in FIGS. 8-11, the first check member 20
and the second check member 34 engage and interact. This interaction of the first check
member 20 and the second check member 34 moves the second check member 34 off the
second check retainer 28 (to its “open” position) and moves the first check member 20 off the
distal rim or narrow portion of the first check valve body 14 (to its “open” position). In this
way, when the first check valve body 14 and the second check valve body 22 are
fully/properly seated (and potentially locked via the lock clip 36), the first and second
assemblies are “open” such that a fluid can flow through the flowpaths thereof and between
the proximal end of the first coupler 10 and the distal end of the second coupler 40.
[0202] As shown in FIGS. 10-16, the exterior surface of a distal portion of the first check
valve body 14 may include one or more seal grooves 19 that accept one or more O-rings or
other sealing members 30 therein. The O-rings or other sealing members 30 may engage the
interior surface of the through hole of the second check valve body 22 when the distal portion
of the first check valve body 14 is positioned within through hole of the second check valve
body 22 to seal the joint between the first check valve body 14 and the second check valve
body 22. In some embodiments, the second check retainer 28 may include one or more seal
grooves that accept one or more O-rings or other sealing members therein. For example, the
proximal side of the second check retainer 28 may include at least one sealing member that
engages the distal end of the first check valve body 14 when the first check valve body 14 is
fully/properly seated or positioned within the second check valve body 22 to seal the joint
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therebetween. As another example, the distal side of the second check retainer 28 may
include at least one sealing member that engages the second check member 34 when the
second check member 34 is in the “closed” position to seal the joint therebetween.

[0203]  Referring now to FIGS. 17-32, an exemplary embodiment of an insertion fitting
device 101 is shown. The insertion fitting device 101 is similar to the insertion fitting device
1, and therefore like reference numerals preceded with “1” are used to indicate like
components, portions, aspects, features and functions, and the description above directed
thereto (including any alternative embodiments thereof) equally applies to the insertion fitting
device 101 and is not repeated hereinbelow only for brevity sake.

[0204] As shown in FIGS. 17-32, the insertion fitting 101 is configured as a quick
disconnect/connect check valve coupling. As shown, the coupling fitting 101 includes a pair
of mating fitting assemblies that can be quickly and easily coupled (e.g., via insertion of one
assembly into the other assembly) and decoupled, and that normally allow a fluid (liquid or
gas) to flow through it when coupled together and potentially in only one direction.

[0205] As shown in FIGS. 17-32, the insertion fitting 101 differs from the coupling
fitting 1 in that it does not include the check or backflow features provided by the first and
second check members (at least partially) within the first and second bodies 114, 122,
respectively. As such, rather than the distal end of the first body 114 engaging a retainer
when fully seated within the through hole of the second body 122, the distal end of the first
body 114 engages a rim or narrow portion 146 within the flowpath or through hole of the
second body 122 when fully seated within the through hole of the second body 122, as shown
in FIGS. 24-27. As shown in FIGS. 24 and 25, the distal end of the distal end portion 142 of
the first body 114 forms an axially-extending projection or tongue 142, and the proximal
end/side of the rim or narrow portion 146 within the flowpath or through hole of the second
body 122 forms a groove 144 that is configured to accept the projection or tongue 142 therein
when the when the first body 114 is fully/properly seated or positioned within the second
body 122. The distal end portion 142 of the first body 114 may also include a sleeve or wider
portion that engages the inner side wall of the flowpath or through hole of the second body
122 to seal and/or coaxially-center/align the first body 114 and the second body 122, as
shown in FIGS. 24, 25 and 28-32.

[0206] Referring now to FIGS. 33-48, an exemplary embodiment of an insertion fitting
device 201 is shown. The insertion fitting device 201 is similar to the insertion fitting device
1 and the insertion fitting device 101, and therefore like reference numerals preceded with
“2” are used to indicate like components, portions, aspects, features and functions, and the
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description above directed thereto (including any alternative embodiments thereof) equally
applies to the insertion fitting device 201 and is not repeated hereinbelow only for brevity
sake.

[0207] As shown in FIGS. 33-48, the insertion fitting 201 is configured as a quick
disconnect/connect check valve coupling. As shown, the coupling fitting 201 includes a pair
of mating fitting assemblies that can be quickly and easily coupled (e.g., via insertion of one
assembly into the other assembly) and decoupled, and that normally allow a fluid (liquid or
gas) to flow through it when coupled together and potentially in only one direction.

[0208] As also shown in FIGS. 33-48, the coupling fitting 201 differs from the coupling
fitting 101 in that the first body 214 and the first coupler 210 are configured as a flowpath
reducer which reduced the diameter or other size of the flowpath through the coupling fitting
201. As shown in FIGS. 40-48, the first body 214 includes a proximal narrow portion 248
and a distal wide portion 242. The inner surfaces and outer surfaces of the proximal narrow
portion 248 define smaller diameters/cross-sections of that of the distal wide portion 242. As
such, the flowpath of the narrow portion 248 of the first body 214 includes a smaller
diameter/cross-section than that of the flowpath of the distal wide portion 242 of the first
body 214.

[0209] As shown in FIGS. 40-48, the proximal narrow portion 248 of the first body 214
includes the flange 215. As such, the first nut 212 defines a smaller diameter/width than that
of the second nut 235 that is configured to engage the flange 215 (and potentially the exterior
surface) of the narrow portion 248 of the first body 214. Similarly, the stem portion 211 of
the first coupler 210 is configured to engage the exterior of the narrow portion 248 of the first
body 214, and thereby defines a smaller diameter/width than that of the second coupler 240.
The proximal end portion of the first coupler 210 may similarly be configured to engage a
smaller existing tube, pipe, fitting or other or other flowpath source member as described
above.

[0210]  Referring now to FIGS. 49-64, an exemplary embodiment of an insertion fitting
device 301 is shown. The insertion fitting device 301 is similar to the fitting device 1, the
insertion fitting device 101 and the insertion fitting device 201, and therefore like reference
numerals preceded with “3” are used to indicate like components, portions, aspects, features
and functions, and the description above directed thereto (including any alternative
embodiments thereof) equally applies to the insertion fitting device 301 and is not repeated

hereinbelow only for brevity sake.
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[0211] As shown in FIGS. 49-64, the fitting or insert 301 includes a flowpath tube 350, a
nut (or flare nut) 338, an insert body member 322 and a coupler 340. The flowpath tube 350
includes a through hole that forms a flowpath therethrough. As shown in FIGS. 56, 57 and
60-65, the fitting or insert 301 further includes an O-ring or other sealing member 320, an
insert check member 320 and an insert spring 336 positioned within a through hole/flowpath
of the body member 322. As shown in FIGS. 49-64, the insertion fitting 301 is configured as
a check valve fitting to prevent flow therethrough in a direction extending from the coupler
340 to the tube member 350 (i.e., distally-proximally or in a distal-to-proximal direction).
[0212] The flowpath tube 350 also includes a medial portion 356, an expanded distal end
portion 354 extending distally from the medial portion 356, and an expanded proximal end
portion 354’ extending proximally from the medial portion 356. The medial portion 356
defines first inner and outer diameter/cross-sectional sizes that are greater than that of the
expanded distal end portion 354 and the expanded proximal end portion 354’. The outer
surface and the inner surface of the medial portion is arcuately convex about the axis of the
flowpath/through hole, and straight/linear in the axial direction and aligned (parallel) to the
axis of the flowpath/through hole (e.g., is a cylindrical portion). Similarly, the outer and
inner surfaces of the expanded distal end portion 354 and the expanded proximal end portion
354’ are arcuately convex about the axis of the flowpath/through hole, and are straight/linear
in the axial direction and aligned (parallel) to the axis of the flowpath/through hole (e.g., are
cylindrical portions). The flowpath tube 350 further includes a distal transition portion 355
that extends between the medial portion 356 and the expanded distal end portion 354, and a
proximal transition portion 355’ that extends between the medial portion 356 and the
proximal distal end portion 354°. The outer surfaces and the inner surfaces of the distal
transition portion 355 and the proximal distal end portion 354" extend linearly axially and
outwardly from the medial portion, and are arcuately convex about the axis of the
flowpath/through hole (e.g., are conical portions).
[0213] As shown in FIGS. 56, 57 and 60-65, a proximal end portion of the body member
322 includes a proximal annular radially-inwardly extending rim or portion 362 and a distal
end portion of the body member 322 includes a distal annular radially-inwardly extending
rim or portion 364. The spring member 336 is positioned within the flowpath/through hole of
the body member 322 between the proximal rim 362 and the distal rim 364, and the distal end
of the spring member 336 engages the distal rim 364, as shown in FIGS. 56 and 57. The
check member 320 is also positioned between the within the flowpath/through hole of the
body member 322 between the proximal rim 362 and the distal rim 364. Specifically, the
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check member 320 engages the proximal end of the spring member 336, which resiliently
biases the check member 320 against the proximal rim 362. As shown in FIGS. 56, 57 and
60-65, the O-ring or other sealing member 320 may be coupled to the distal side of the
proximal rim 362 or the proximal side of the check member 320 such that the O-ring or other
sealing member 320 is positioned between the proximal rim 362 and the check member 320,
and engages the proximal rim 362 and the check member 320 when the check member 320 is
its naturally “closed” position within the flowpath/through hole of the body member 322 to
seal the joint therebetween.

[0214] In the naturally “closed” position, the proximal rim 362, the check member 320
and sealing member 320 act to close-off or seal the flowpath/through hole of the body
member 322. As a fluid flows through the fitting in a direction extending from the flowpath
tube 350 to the body member 322 (i.e., proximally-distally or proximal-to-distal), the fluid
acts against the proximal side of the check member 320 and forces/translates the the check
member 320 distally/axially through the flowpath/through hole (deflecting the spring member
336) to an “open position” that forms/creates a gap between radially-outward edges of the
check member 320 and the inner surface of the body member 322 that allows the fluid to
flow therethrough and, thereby, through the fitting or insert 301.

[0215] The body member 322 may further include an external flange or projection 323
extending radially outwardly from therefrom and at least partially circumferentially
thereabout, as shown in FIGS. 56, 57 and 60-65. In some embodiments, the external flange
323 may be circumferential and/or extend on a distal-to-proximal angle as it extends
outwardly, as shown in FIGS. 56, 57 and 60-65. In some other embodiments, the external
flange 323 may extend straight outwardly perpendicular to the flowpath and axis of the body
member 322. The body member 322 and the flowpath tube 350 are configured such that at
least the proximal portion of the body member 322 is positioned within the flowpath/through
hole of the distal flowpath tube 350 with the proximal side/surface external flange 323 of the
body member 322 configured to engage or mate against the inner surface of the distal
transition portion 355 of the flowpath tube 350, as shown in FIGS. 56-59.

[0216] As shown in FIGS. 56, 57 and 60-65, the nut 338 may include a through hole and
arim 335 at a proximal end portion. The nut 338 and the tube member 350 are configured
such that medial portion 356 of the tube member 350 extends at least partially through the
through hole of the nut 338, and the rim 335 of the nut 338 engages or seats against the outer

surface of the distal transition portion 355 of the tube member 350. In some embodiments, an
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inner side wall of the rim 335 or another proximal portion of the nut 338 also engages or
abuts the outer surface of the medial portion 356 of the tube member 350.

[0217] As further shown in FIGS. 56, 57 and 60-65, the coupler 340 may include a
through hole that forms a flowpath, and a distal stem portion 341 that is configured to extend
within the through hole of the distal expanded portion 354 of the tube member 350 and the
distal portion of the nut 338 and over a distal portion of the body member 322 (i.e., within a
gap between outer surface of the body member 322 and the inner surface of the distal
expanded portion 354 of the tube member 350). The coupler 340 and the body member 322
are configured such a distal end of the stem portion 341 of the coupler 340 engages or seats
against the distal side/surface of the outer flange 323 of the body member 322 when the stem
portion 341 of the coupler 340 is fully seated or positioned on the body member 322. The
distal end of the stem portion 341 of the coupler 340 may thereby be angled or perpendicular
(or otherwise oriented) to match the orientation/configuration of the proximal side of the
flange 323 of the body member 322.

[0218] In some embodiments (not shown), the inner side of the distal portion of the nut
338 may include interior threads, and the exterior surface of the stem portion 341 of the
coupler 340 may include exterior threads that threadably engage with the threads of the nut
338 such that rotation of the nut 338 (over/about the body member 322) in a first rotational
direction draws the distal end of the stem portion 341 of the coupler 340 proximally against
the distal side of the outer flange 323 of the body member 322 such that the outer flange 323
and the distal transition portion 355 of the tube member 350 is compressed between the rim
335 of the nut 338 and the distal end of the stem portion of the coupler 340. The nut 338, the
coupler 340, the body member 322 and the tube member 350 may thereby be securely
coupled together. In some other embodiments, the inner side of the proximal portion of the
nut 338 and the exterior surface of the stem portion 341 of the coupler 340 may be configured
to form a compression or friction fit to couple the nut 338, the coupler 340, the body member
322 and the tube member 350 together.

[0219] The coupler 340 may be configured to couple to a tube, pipe or other flowpath
source member to couple the first assembly of the coupling fitting 301 thereto and direct a
flow therefrom into the through hole of the body member 322 and the tubing 350. In some
embodiments, the source member may extend in and/or couple within the through hole of the
distal end portion of the coupler 340. In some embodiments, the source member may extend
in and/or couple with the exterior of the distal end portion of the coupler 340. In some
embodiments, the coupler 340 may form or comprise a portion of a pre-existing base fitting.
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[0220] It is noted that the proximal end portion of the tube member 350 includes the
proximal expanded portion 354’ and the proximal transition portion 355’ that are the same or
substantially similar to the distal expanded portion 354 and the distal transition portion 355.
As such, the proximal end portion of the tube member 350 can also be utilized with a body
member, nut and coupler (and/or other fitting components) in the same or substantially
similar fashion as discussed above with respect to the distal end portion of the tube member
350 to form a coupling fitting, for example.
[0221]  Referring now to FIGS. 65-80, an exemplary embodiment of an insertion fitting
device 401 is shown. The insertion fitting device 401 is similar to the fitting device 1, the
insertion fitting device 101, the insertion fitting device 201 and the insertion fitting device
301, and therefore like reference numerals preceded with “4” are used to indicate like
components, portions, aspects, features and functions, and the description above directed
thereto (including any alternative embodiments thereof) equally applies to the insertion fitting
device 401 and is not repeated hereinbelow only for brevity sake.
[0222] Insertion fitting device 401 is substantially similar to insertion fitting device 301,
but differs in the configuration of the “check” or one-way flow feature provided by the check
member 420. As shown in FIGS. 65-80, the insertion fitting 401 is configured to prevent
flow therethrough in a direction extending from the tube member 450 to the coupler 440 (i.e.,
proximally-distally or in a proximal-to-distal direction).
[0223] As such, the proximal end of the spring member 436 engages/abuts the proximal
rim 462 and naturally biases the check member 420 against the distal rim 464. The distal rim
464 and/or the distal side of the check member 420 may thereby include the O-ring or sealing
member 432 to seal the joint between the distal side of the check member 420 and the
proximal side of the distal rim 464 when the check member is in the naturally “closed”
position. As a fluid flows through the insertion fitting 401 in a direction extending from the
coupler 420 to the flowpath tube 450 (i.e., (i.e., proximally-distally or in a proximal-to-distal
direction), the fluid acts against the distal side of the check member 420 and forces/translates
the check member 420 axially proximally through the flowpath/through hole (deflecting the
spring member 436) to an “open position” that forms/creates a gap between radially-outward
edges of the check member 420 and the inner surface of the body member 422 that allows the
fluid to flow therethrough and, thereby, through the insertion fitting 401.
[0224]  Referring now to FIGS. 81-96, an exemplary embodiment of an insertion fitting
device 501 is shown. The insertion fitting device 501 is similar to the insertion
coupling/fitting device 1, the insertion coupling/fitting device 101, the insertion
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coupling/fitting device 201, the insertion fitting device 301 and the insertion fitting device
401, and therefore like reference numerals preceded with “5” are used to indicate like
components, portions, aspects, features and functions, and the description above directed
thereto (including any alternative embodiments thereof) equally applies to the insertion fitting
device 501 and is not repeated hereinbelow only for brevity sake.

[0225] As shown in FIGS. 81-96, the fitting or insert 501 includes a compression adapter
backing member 570, a compression sleeve 574, a nut (or flare nut) 538, an insert body
member 522 and a coupler 540. The flowpath tube 350 includes a through hole that forms a
flowpath therethrough. As shown in FIGS. 81-96, the insertion fitting 501 is thereby
configured as an insert compression adapter, such as for sensors (other uses may equally be
employed), to provide access to the flow/flowpath coupled to the coupler 540. As shown in
FIGS. 81-96, the coupler 540 may be coupled to the insert body member 522 via the nut 538,
and the compression adapter backing member 570 and the compression sleeve 574 may be
coupled to the proximal end portion of the insert body member 522 via the nut 538.

[0226] As described above and shown in FIGS. 88 and 89, the proximal stem portion 541
of the coupler 540 may extend over the exterior over a distal portion of the insert body
member 522 (i.e., a distal portion of the insert body member 522 may extend into the through
hole or flowpath of the stem portion 541 of the coupler 540). The proximal end of the stem
portion 541 of the coupler 540 may engage/abut the distal side/surface of the flange 523
when the coupler 540 is fully coupled/engaged with the insert body member 522. As
described above, the nut 538 may retain and/or compress the flange 523 of the insert body
member 522 between the rim 535 of the nut 538 and the end of the stem portion 541 of the
coupler 540.

[0227] As shown in FIGS. 88 and 89, the insert body member 522 includes a through
hole or inner aperture/cavity 527 extending axially therethrough. The through hole 527 of the
insert body member 522 may include a distal portion and proximal portion that houses or
contains the compression sleeve 574. The proximal portion of the through hole 527 of the
insert body 522 may member 522 define a larger diameter or other size than that of the distal
portion thereof. The compression sleeve 574 may be compressed and/or tightly retained
within the through hole 527 of the insert body member 522. In some embodiments, the
compression sleeve 574 may include an axially-extending through hole that may be naturally
open or naturally closed.

[0228] As shown in FIGS. 88, 89 and 92-96, the compression adapter backing member
570 may include a proximal end portion 575 that is configured to extend at least partially
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through the through hole of the rim portion 535 of the nut 538, and a distal portion
comprising a distal expanded portion 554 and a transition portion 555 extending at least
partially between the expanded portion 554 and the proximal end portion 575. As shown in
FIGS. 88 and 89, the distal portion of the compression adapter backing member 570 includes
an inner aperture or cavity extending axially proximally from the distal end thereof. The
inner aperture or cavity of the distal portion of the compression adapter backing member 570
is configured to extend over or receive the insert body 522 and the proximal end portion of
the stem portion 541 of the coupler 540 therein, as shown in FIGS. 88 and 89. The proximal
end portion 575 includes a through aperture 573 that is at least partially aligned with the
through hole 527 of the insert body member 522, and thereby the compression sleeve 574,
when the distal portion of the compression adapter backing member 570 extend overs or
receives the insert body 522 and the proximal end portion of the stem portion 541 of the
coupler 540.

[0229] The outer and inner surfaces of the expanded distal end portion 554 may be
arcuately convex about the axis of the flowpath/through hole thereof, and are straight/linear
in the axial direction and aligned (parallel) to the axis of the flowpath/through hole (e.g., are
cylindrical portions). The transition portion 555 may extends between the proximal end
portion 575 and the expanded distal end portion 554. The outer surfaces and the inner
surfaces of the transition portion 555 may extend linearly distally axially and radially
outwardly from the transition portion 555, and are arcuately convex about the axis of the
flowpath/through hole (e.g., a conical portion). The transition portion 555 is thereby
configured to engage/abut the outer proximal side/surface of the flange 523 of the insert body
522, and the expanded distal end portion 554 is configured to extend about the proximal end
portion of the stem portion 541 of the coupler 540 and within the proximal portion of the
through hole of the nut 538. The nut 538 and coupler 540 may thereby compress and/or
retain the transition portion 555 of the compression adapter backing member 570 and the
flange 523 of the insert body 522 between the rim portion 535 of the nut 538 and the
proximal end of the stem portion 541 of the coupler 540.

[0230]  Referring now to FIGS. 97-112, an exemplary embodiment of an insertion fitting
device 601 is shown. The insertion fitting device 601 is similar to the insertion
coupling/fitting device 1, the insertion coupling/fitting device 101, the insertion
coupling/fitting device 201, the insertion fitting device 301, the insertion fitting device 401
and the insertion fitting device 501, and therefore like reference numerals preceded with “6”
are used to indicate like components, portions, aspects, features and functions, and the
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description above directed thereto (including any alternative embodiments thereof) equally
applies to the insertion fitting device 601 and is not repeated hereinbelow only for brevity
sake.

[0231] Insertion fitting device 601 is substantially similar to insertion fitting device 301
and the insertion fitting device 401, but differs in that it does not include a check member and
thereby does not provide a “check” or one-way flow feature provided by the check member.
As shown in FIGS. 97-112, the insertion fitting 601 is configured as a fixed orifice fitting that
includes a particularly sized orifice 629 that defines a minimum size (and shape) of the
flowpath extending through the insertion fitting 601.

[0232] As shown in FIGS. 104-112, the insert body 622 is solid but for an orifice or
through hole 629 extending axially therethrough from the proximal end to the distal end
thereof. In in the illustrated embodiment, the orifice 629 may by cylindrical, but other shapes
may equally be employed. As shown in FIGS. 104 and 105, in some embodiments, the
proximal side/surface of the insert body 622 may at least partially include or define a sloped
or conical concave shape that narrows gradually as it extends axially to the orifice 629.
Similarly, in some embodiments, the distal side/surface of the insert body 622 may at least
partially include or define a sloped or conical concave shape that narrows gradually as it
extends axially to the orifice 629, as also shown in FIGS. 104 and 105.

[0233] Referring now to FIGS. 113-128, an exemplary embodiment of an insertion fitting
device 701 is shown. The insertion fitting device 701 is similar to the insertion
coupling/fitting device 1, the insertion coupling/fitting device 101, the insertion
coupling/fitting device 201, the insertion fitting device 301, the insertion fitting device 401,
the insertion fitting device 501 and the insertion fitting device 601, and therefore like
reference numerals preceded with “7” are used to indicate like components, portions, aspects,
features and functions, and the description above directed thereto (including any alternative
embodiments thereof) equally applies to the insertion fitting device 701 and is not repeated
hereinbelow only for brevity sake.

[0234] Insertion fitting device 701 is substantially similar to insertion fitting device 301
and the insertion fitting device 401, but differs in that it does not include a check member and
thereby does not provide a “check” or one-way flow feature provided by the check member.
Insertion fitting device 701 is also substantially similar to insertion fitting device 601, but
differs in that it does not include a linear orifice. Rather, as shown in FIGS. 118-128, the
insertion fitting device 701 includes a mixing device or member 776 positioned within the
insert body 722 configured to provide turbulence to and/or otherwise mix up the flow of fluid
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through the flowpath of the fitting 701 from the coupler 750 to the tube member 750 (i.e.,
proximally).

[0235] As shown in FIGS. 120-128, the mixing member 776 of the insertion fitting
device 701 comprises a spiral conical spring that narrows as it extends distally. The mixing
spring 776 is positioned within a cavity or portion of the flowpath of the insert body 722
between the proximal rim 762 and a distal end portion 778 thereof, as shown in FIGS. 120
and 121. In some embodiments, the distal side/surface of the distal end portion 778 of the
insert body 722 may at least partially include or define a sloped or conical concave shape that
narrows gradually as it extends axially toward the mixing spring 776 (i.e., proximally), as
also shown in FIGS. 120-123. The distal end portion 778 of the insert body 722 includes a
plurality of through apertures 777 extending axially therethrough from the distal side/surface
to the proximal side/surface thereof, as shown in FIGS. 120-123. The plurality of through
apertures 777 thereby form part of the flowpath (e.g., to the mixing spring 776) through the
insertion fitting 701. The plurality of through apertures 777 may extend radially forma center
portion of the distal end portion 778 of the insert body 722, and be angularly spaced about the
axis of the flowpath/insertion fitting 701.

[0236] Referring now to FIGS. 129-144, an exemplary embodiment of an insertion fitting
device 801 is shown. The insertion fitting device 801 is similar to the insertion
coupling/fitting device 1, the insertion coupling/fitting device 101, the insertion
coupling/fitting device 201, the insertion fitting device 301, the insertion fitting device 401,
the insertion fitting device 501, the insertion fitting device 601 and the insertion fitting
device 701, and therefore like reference numerals preceded with “8” are used to indicate like
components, portions, aspects, features and functions, and the description above directed
thereto (including any alternative embodiments thereof) equally applies to the insertion fitting
device 801 and is not repeated hereinbelow only for brevity sake.

[0237] Insertion fitting device 801 is substantially similar to insertion fitting device 701,
but differs in the configuration of the mixing device 876. As shown in FIGS. 134-149, the
mixing device 876 is formed via internal threads within the cavity/flowpath of the insert body
822. In some embodiments, the mixing threads 876 of the insert body 822 may extend from
the distal end to the proximal end of the insert body 822. In some other embodiments, the
mixing threads 876 of the insert body 822 may extend only partially along the axial length of
the flowpath/cavity of the insert body 822 between the distal and proximal ends thereof.
[0238] Referring now to FIGS. 144-160, an exemplary embodiment of an insertion fitting
device 901 is shown. The insertion fitting device 901 is similar to the insertion
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coupling/fitting device 1, the insertion coupling/fitting device 101, the insertion
coupling/fitting device 201, the insertion fitting device 301, the insertion fitting device 401,
the insertion fitting device 501, the insertion fitting device 601, the insertion fitting device
601, the insertion fitting device 701 and the insertion fitting device 801, and therefore like
reference numerals preceded with “9” are used to indicate like components, portions, aspects,
features and functions, and the description above directed thereto (including any alternative
embodiments thereof) equally applies to the insertion fitting device 901 and is not repeated
hereinbelow only for brevity sake.

[0239] Insertion fitting device 901 is substantially similar to insertion fitting device 301
and the insertion fitting device 401, but differs in that it does not include a check member and
thereby does not provide a “check” or one-way flow feature provided by the check member.
Insertion fitting device 901 is also substantially similar to insertion fitting device 601, but
differs in that it does not include a fixed orifice. Insertion fitting device 901 is also
substantially similar to insertion fitting device 701 and insertion fitting device 801, but differs
in that it does not include a mixing element in the insert body. Rather, as shown in FIGS.
144-160, the insertion fitting device 901 comprises a flare tee insertion fitting device with a
venturi feature.

[0240] As shown in FIGS. 144-160, the fitting or insert 901 includes a T-shaped coupler
that includes a stem portion 941 that is configured to couple with the insert body 922 and the
nut 938, and a pair of additional stem portions 982, 984 extending at differing orientations
and each including internal through holes that define flowpaths that extend in differing
directions. Each of the flowpaths of the additional stem portions 982, 984 are in fluid
communication with the flowpath defined by the internal through hole of the stem portion
941 that houses the insert body 922. In this way, the additional stem portions 982, 984 are in
fluid communication with the stem portion 941 and the insert body 922. In some
embodiments, the additional stem portions 982, 984 may be configured the same or similar as
the stem portion 941 to mate with additional insert bodies and nuts (or other fitting
components), for example.

[0241] As shown in FIGS. 152-160, the body member 922 is configured as a venturi.
Specifically, the body member 922 includes an axially extending and elongated through hole
986 that tapers as it extends distally through the body member 922. In some embodiments,
the elongated through hole 986 of the venturi body member 922 is conical shaped, however

other shapes maybe employed. As also shown in FIGS. 152-160, in some embodiments, the
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proximal side of the venturi body member 922 may define a sloped or conical concave shape
that narrows gradually as it extends axially to the through hole 986.

[0242] As may be recognized by those of ordinary skill in the art based on the teachings
herein, numerous changes and modifications may be made to the above-described and other
embodiments of the present disclosure without departing from the scope of the disclosure.
The components of the insertion devices as disclosed in the specification, including the
accompanying abstract and drawings, may be replaced by alternative component(s) or
feature(s), such as those disclosed in another embodiment, which serve the same, equivalent
or similar purpose as known by those skilled in the art to achieve the same, equivalent or
similar results by such alternative component(s) or feature(s) to provide a similar function for
the intended purpose. In addition, the insertion devices may include more or fewer
components or features than the embodiments as described and illustrated herein. For
example, the components and features of fittings of FIGS. 1-16, FIGS. 17-32, FIGS. 33-48,
FIGS. 49-64, FIGS. 65-80, FIGS. 81-96, FIGS. 97-112, FIGS. 113-128, FIGS. 129-144, and
FIGS. 145-160 may be used interchangeably and in alternative combinations as would be
modified or altered by one of skill in the art. Accordingly, this detailed description of the
currently-preferred embodiments is to be taken in an illustrative, as opposed to limiting of the
disclosure.

[0243] As may be recognized by those of ordinary skill in the art based on the teachings
herein, numerous changes and modifications may be made to the above-described and other
embodiments of the present disclosure without departing from the scope of the disclosure.
The components of the fittings and related methods as disclosed in the specification,
including the accompanying abstract and drawings, may be replaced by alternative
component(s) or feature(s), such as those disclosed in another embodiment, which serve the
same, equivalent or similar purpose as known by those skilled in the art to achieve the same,
equivalent or similar results by such alternative component(s) or feature(s) to provide a
similar function for the intended purpose. In addition, the fittings and related methods (and
components thereof) may include more or fewer components or features than the
embodiments as described and illustrated herein. Accordingly, this detailed description of the
currently-preferred embodiments is to be taken in an illustrative, as opposed to limiting of the
disclosure.

[0244] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the disclosure. As used herein, the
singular forms “a”, “an” and “the” are intended to include the plural forms as well, unless the
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context clearly indicates otherwise. It will be further understood that the terms “comprise”
(and any form of comprise, such as “comprises” and “comprising”), “have” (and any form of
have, such as “has”, and “having”), “include” (and any form of include, such as “includes”
and “including”), and “contain” (and any form of contain, such as “contains” and
“containing”) are open-ended linking verbs. As a result, a method or device that
“comprises,” “has,” “includes,” or “contains” one or more steps or elements possesses those
one or more steps or elements, but is not limited to possessing only those one or more steps
or elements. Likewise, a step of a method or an element of a device that “comprises,” “has,”
“includes,” or “contains” one or more features possesses those one or more features, but is
not limited to possessing only those one or more features. Furthermore, a device or structure
that is configured in a certain way is configured in at least that way, but may also be
configured in ways that are not listed.

[0245] The disclosure has been described with reference to the preferred embodiments. It
will be understood that the architectural and operational embodiments described herein are
exemplary of a plurality of possible arrangements to provide the same general features,
characteristics, and general system operation. Modifications and alterations will occur to
others upon a reading and understanding of the preceding detailed description. It is intended

that the disclosure be construed as including all such modifications and alterations.
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CLAIMS

We claim,

1. An insertion fitting device for coupling to a flowpath, comprising:
a first fitting assembly, comprising;
a first coupler that includes a first through hole and a stem portion, the first
through hole extending through the stem portion;
a first nut that includes a second through hole, a rim portion and a body
portion; and
a first body member that includes a third through hole and an outer flange,
wherein the first body member is positioned at least partially in the first through hole
of the first coupler with an end of the stem portion engaging the outer flange,
wherein the first body member and the stem portion of the first coupler are positioned
at least partially in the third through hole of the body portion of the first nut, and
wherein an inner side of the body portion of the first nut engages with an outer side of
the stem portion of the first coupler such that the outer flange is secured between the rim

portion of the first nut and the end of the stem portion of the first coupler.

2. The device according to claim 1, wherein the end of the stem portion of the first
coupler directly engages a first side of the outer flange of the first body member, and the rim

portion of the first nut directly engages a second side of the flange of the first body member.

3. The device according to claim 1, wherein a connection portion of the first body
member extends through and past the second through hole of the rim portion of the first nut,
and wherein the third through hole of the first body member extends through the connection

portion.
4. The device according to claim 3, wherein the connection portion of the first body

member includes at least one first locking slot extending therethrough from an exterior

surface thereof to the third through hole.
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5. The device according to claim 4, wherein the first fitting assembly further comprises a
lock clip configured to extend through the at least one first locking slot and into the third

through hole.

6. The device according to claim 5, wherein the first fitting assembly further comprises a
lock grip member extending at least partially about the connection portion of the first body
member and including at least one second locking slot extending therethrough, wherein the
lock clip extends through first and second at least one locking slots in a first position of the
lock grip member with respect to the connection portion, and wherein the lock clip extends
through at least one second locking slot but not the at least one first locking slot in a second
position of the lock grip member with respect to the connection portion that differs from the

first position thereof.

6. The device according to claim 5, further comprising a second fitting assembly,
comprising:

a second coupler that includes a fourth through hole and a stem portion;

a second nut that includes a fifth through hole, a rim portion and a body portion; and

a second body member that includes a sixth through hole and an outer flange,

wherein the second body member is positioned at least partially in the fourth through
hole of the first coupler with an end of the stem portion engaging the outer flange of the
second body member,

wherein the second body member and the stem portion of the second coupler are
positioned at least partially in the sixth through hole of the body portion of the second nut,

wherein an inner side of the body portion of the second nut engages with an outer side
of the stem portion of the second coupler such that the outer flange of the second body
member is secured between the rim portion of the second nut and the end of the stem portion
of the second coupler, and

wherein a connection portion of the second body member extends through and past
the fifth through hole of the rim portion of the second nut, and the sixth through hole of the

second body member extends through the connection portion of the second body member.

7. The device according to claim 6, wherein an outer surface of the connection portion

of the second body member includes at least one locking groove therein, and wherein the

third through hole of the first body member is configured to accept the connection portion of
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the second body member therein such that the at least one locking groove is aligned with the
at least one first locking slot of the connection portion of the first body member, the lock clip
being configured to extend through the at least one first locking slot and into the at least one

locking groove to couple the first and second assemblies together.

8. The device according to claim 6, wherein the end of the stem portion of the second
coupler directly engages a first side of the outer flange of the second body member, and the
rim portion of the second nut directly engages a second side of the flange of the second body

member.

9. The device according to claim 6, wherein the connection portion of the second body
member extends from a reducer portion of the second body member, wherein the sixth
through hole of the second body member extends through the reducer portion of the second
body member, and wherein the sixth through hole includes a first diameter in the connection
portion of the second body and a second diameter that is less than the first diameter in the

reducer portion of the second body.

10.  The device according to claim 6, wherein the connection portion of the second body
member extends into the third through hole of the first body, wherein the first body member
includes an inner narrow portion in the third through hole that defines an annular groove, and
wherein an end of the connection portion of the second body member includes an annular

protrusion that mates within the annular groove of the first body member.

11.  The device according to claim 6, wherein the first fitting assembly further comprises
first check member positioned within the third through hole of the first body member that is
naturally resiliently biased into engagement with a first seat portion within the third through
hole of the first body member, and wherein the third through hole is closed off by the first
check member and the first seat portion when the first check member engages the first seat

portion.

12.  The device according to claim 11, wherein the first check member is naturally
resiliently biased into engagement with the first seat portion via a first spring captured
between a first spring retainer and the first check member within the third through hole of the
first body member.
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13. The device according to claim 12, wherein the second fitting assembly further
comprises second check member positioned within the sixth through hole of the second body
member that is naturally resiliently biased into engagement with a second seat portion within
the sixth through hole of the second body member, and wherein the sixth through hole is
closed off by the second check member and the second seat portion when the second check

member engages the second seat portion.

14. The device according to claim 13, wherein the second check member is naturally
resiliently biased into engagement with the second seat portion via a second spring captured
between a second spring retainer and the second check member within the sixth through hole

of the first body member.

15. The device according to claim 13, wherein the first check member extends past the
first seat portion and an end of the first body member, and wherein the first check member
engages with the second check member when the connection portion of the second body
member is positioned into the third through hole of the first body such the first check member
is moved into a spaced arrangement from the first seat portion and the second check member

is moved into a spaced arrangement from the second seat portion.

16. The device according to claim 1, wherein the outer flange of the first body member

extends angularly outward from an exterior surface portion of the first body member.

17.  The device according to claim 1, wherein the inner side of the body portion of the first

nut and the outer side of the stem portion of the first coupler are threadably engaged.

18.  The device according to claim 1, wherein the first fitting assembly further comprises a
tube member that includes a medial portion, a first expanded end portion, a first transition
portion that extends outwardly from the medial portion to the first expanded end portion, and
a fourth through hole that extends through the medial portion, the first expanded end portion

and the first transition portion.

19. The device according to claim 18, wherein at least a proximal portion of the first body
member that includes the outer flange and a proximal portion of the stem portion of the first
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coupler that includes the end of the stem portion is positioned within the fourth through hole

of the tube member.

20.  The device according to claim 19, wherein the end of the stem portion of the first
coupler directly engages a first side of the outer flange of the first body member, an inner side
of the first transition portion of the tube member directly engages a second side of the outer
flange, and the rim portion of the first nut directly engages an outer side of the first transition

portion.

21.  The device according to claim 20, wherein the medial portion of the tube member
extends through and past the rim portion of the first nut, and wherein the tube member further
includes a second expanded end portion and a second transition portion that extends
outwardly from the medial portion to the second expanded end portion, the fourth through

hole extending through the second expanded end portion and the second transition portion.

22.  The device according to claim 20, wherein the first body member defines an orifice

within the third through hole.

23. The device according to claim 20, wherein the first body member defines a tapered

venturi portion within the third through hole.

24.  The device according to claim 20, wherein the first coupler further includes a second
stem portion that defines a fourth through hole that is in communication with the first through
hole, and a third stem portion that defines a fifth through hole that is in communication with
the first through hole, the fourth and fifth through holes being oriented at an angle
therebetween.

25.  The device according to claim 20, wherein the first body member further includes a

mixing device positioned within the third through hole.

26.  The device according to claim 25, wherein the mixing device comprises internal

threads formed in an inner surface of the first body member.
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27.  The device according to claim 25, wherein the mixing device comprises a spiral
spring.
28.  The device according to claim 20, wherein the first body member further includes a

check member positioned within the third through hole of the first body member that is
naturally resiliently biased into engagement with a first seat portion within the third through
hole of the first body member, and wherein the third through hole is closed off by the first
check member and the first seat portion when the first check member engages the first seat

portion.

29.  The device according to claim 28, wherein the check member is naturally resiliently
biased into engagement with the first seat portion via a first spring captured between a first

spring retainer and the check member within the third through hole of the first body member.

30.  The device according to claim 28, wherein the first seat portion is positioned
proximate to the outer flange, and wherein the check member is naturally resiliently biased
into engagement with the first seat portion in a direction extending from the first coupler to

the tube member.

31.  The device according to claim 28, wherein the first seat portion is positioned
proximate to an end portion of the first body member, and wherein the check member is
naturally resiliently biased into engagement with the first seat portion in a direction extending

from the tube member to the first coupler.

32.  The device according to claim 20, wherein the tube member comprises a compression
adapter backing plate, wherein the medial portion of the compression adapter backing plate
extends partially over the third through hole of the first body member, and wherein the first

body member includes a compression sleeve positioned within a third through hole.

33. A method of coupling an insertion fitting device to a flowpath, comprising:
obtaining an insertion fitting device according to any one of claims 1-31; and
coupling the first through hole of the first coupler into fluid communication with an

existing flowpath of a device.
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