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Abstract:

A press fitting device, components and method provide one or more indicators to provide a visual
indication that the fitting has been properly pressed around a tube and that the correct amount of
pressure has been provided to create a permanent seal. In embodiments, a sealing ring and a latching
band are retained within a main body component of the fitting and the latching band can be formed
with a radially inwardly extending latch that extends through an opening in the sealing ring.
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PRESS FITTING DEVICE, COMPONEMNTS AMD METHOD

TECHNICAL FIELD
The present mvention relates to fhud fow systems, and more particularly 1o press

fittings with visual indicaters for use in faid flow systems.

BACKGROUND

Piping systems exist to facilitate the tlow of fluids €e. g, liquid, steam, gas {such as
air) or plasma). For example. homes, schools, medical facilities, commercial buildings and
other occupied structures generallv require integrated piping systems 8o that water and/or
other fhuids can be circulated for a variety of uses. Liquuds and/or gases such as cold and hot
water, breathable air, glveol, compressed air, inert gases, cleaning chemucals, waste water,
plant coohmg water and paint and coatings are just some exampies of the types of fluds and
gases that can be deploved through piping svstems. Tubing and piping types can mclude, for
exampie, copper, stainlass steel, CPV T (chlornnated polyvinyi chloride). iron, black iron,
ductife ron, gray 1ron, HDPE (high densily polyethylene) and PEX (cross-linked
polvethviene) For purposes of the present disclosure, the term “pipe” or “piping” will be
understood to encompass one of more pipes, tubes, piping slements and/or tubing clements.

Piping connections are necessary 1o join vartous pieces of pipe and must be versatile
in order to adapt to changes of pipe direction required in particular piping svstern
implementations. For example, fittings and valves may be emploved at the ends of apen
pieces of pipe that enable two pieces of pipe to it together in a particular configuration.
Among fitling types there are elbows, “lees”™, couplings adapted for various purposes such as
pipe size changes, ends, ball valves, stop valves, and partial angle connectors, for exarople.

In the past, pipe elements have been traditionally comnected by welding and/or
soldering them together using atorch. Soldering pipe fittings can be time-consuming, unsafe,
and labor intensive. Soldering also requires employing numerous materials, such as copper
pipes and fittings, emery cloths or pipe-cleaning brushes, flux, silver solder, a soldering torch
and sinker, a tubing cutter and safety glasses, for example. The process for soldering pipes
can proceed by first preparing the pipe io be soldered, as the copper surface must be clean in
arder to form a good joint. The end of the pipe can be cleaned on the outside with emery
cloth or a speciallv made wire brush. The inside of the fitting must be cleaned as well. Next,
flux {a type of pasie) can be applied {o remove oxides and draw molten solder into the jomt
where the surfaces will be joined. The brush can be used to coat the inside of the fitiing and
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the cutside of the pipe with the flux. Next, the two pipes are pushed together firmly into
place s0 thal they “bottom out”™—i.e., meet {lush inside the fiting. The tip of the solder can
be bent to the size of the pipe 1 order to avoid over-solderning. With the pipes and fitting in
place, the torch s then ignited with the striker or by an auto-strike mechanism to initiate
soldering. After heating for a few morments, if the copper surface is hot enough such that it
melis when touched by the end of the solder, the solder can then be applied to the joint seam
so that it rims around the joint and bonds the pipe and fitting together.

In addition to welding methods, pipe elements have been secured together through
pressure. A press ftting, which is also known as a friction fit or an interference it is a
fastening of parts that takes place through friction afier the parts are pushed or compressed
together, as opposed to being connected by threads, glue, solder or other methods. Press
fittings of flund flow parts such as plumbing parts can be created by force, through the use of
a hand tool, for example. Hand tools, often calied press tools, can take the form of a pair of
movably engaged jaws similar to a pair of pliers, for example, where the jaws have a head
portion of a certain size designed {o {it around paris that are to be connected. For instance, a
pipe can be inserted inio a ftling made of a somewhat compressible matenal, whereupon
pressure can be applied through the press tool to the outside of the fitting in order to
compress the fitting around the pipe. tis critical that the press tool be appropriately applied
around the entire circumference of the fitting in order to ensure a tight connection. Once
connected, the parts can be used for various purposes. In the field of fluid flow, the
connected parts can be used to direct the flow of fluids, such as gases, water and other liquids
as described above.

Traditional press fithings are frequently improperly sealed or only partially sealed. It
an instalier has not properly pressed the fitting to provide a permanent seal, ftuid cao leak,
causing great damage and cost. Imperfeciions or scarring in the tubing being inserted also
presents an opportunity for the connection (o leak following compression. In many
mstatlation environments, instaliers take work breaks or otherwise become distracted as to
which of a number of press fittings have been properly compressed and which have been
either improperly compressed or not at all. When this happens, there has been no simple and
fast way (other than catastrophic {atlure or leakage) (0 deiermine which fittings have been
properly pressed, which can resulf in lost ime spent determining which fittings need io be
pressed or have been damaged in the application environment.

Press-fit technology for piping systems with visual indicators can be oblained, for
example, through Quick Fitting Holding Coropany, LLC of Providence, Rhode fsland, USA,

9
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suppliers of the CoPro®, ProBite®, LocJaw™., BloeHawk™, CopperHead® and Push
Conneci® lines of push fttings and related producis. Also, such technology is described, for
example, in U8, Pat. No. 8,888,145 and U.8. Pat. No. 9,416,897, the disclosures of which are

incorporated herein by reference in their entireties.

SUMMARY

Embodiments of the device of the present disclosure. in part, assist in providing one
or more visual indicators to assist an individual in deternyining whether a piping element such
as a fitting has been pressed, and whether the correct amount of force has been applied {o
create a posttive and/or permanent seal. In embodiments of the present disclosure, a fitting is
provided having a main body component, with a sealing ring and a latching band securely
maintained, at least in part, against a portion of the interior wall of the main body component.
The sealing ring 15 malleable and expandable when properly compressed 50 as to extend
outside of the fitting around an inserted pipe. In this way, an installer, inspector or other
individual can visually determine very quickly whether a press fitting has been compressed,
and whether there ts a proper and completie seal. In various embodiments, the latching band
1s formed with a radially inwardly extending latch that extends through an opening i the
sealing ring within a cavity of the fitling, such that an inseried pipe will be snugly retained

within the main body component when the fiiting has been compressed.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an exploded perspective view of a fitting and components in accordance with
embodiments of the present disclosure.

Fig. 2 s anght side view of the maio body component of Fig, 1.

]

3

Fig. 3 is a cross-sectional view of the main body component of Fig. 1.

Fig. 4 is a detaided view of encircled portion 4-4 of Fig. 3.

Fig. 5 is a cross-sectional view of a fitting with installed components according o
embodiments of the present disclosure.

Fig. 61s a perspective view of a fitting with installed components according to
embodimenis of the present disclosure.

Fig. 7 s a detailed view of encircled portion 7-7 of Fig. 6.

F1

ige]

. 815 aside view of asealing ring according to embodiments of the present
disclosure.

Fig. 9 is a front cross-sectional view of the sealing ring taken along line 9-9 of Fig. &.
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Fig. 1¢is a front view of the sealing ring of Fig. &

Figs. 11 through 14C are cross-sectional views of a sealing ring as mated with a
latching band according to multiple embodiments of the present discloswre.

Fig. 1518 a side view of a latching band according to embodiments of the present
disclosure,

Fig. 16 15 a cross-sectional view of the laiching band taken along line 16-16 of Fig.

Fig. 17 is a cross-sectional view of an alternative latching band according to
embodiments of the present disclosure.

Fig. 18 18 a detailed view of encircled portion 18-14 of Fig 17

Fig. 1915 a front view of alaiching band according to embodiments of the present
disclosure,

Fig. 20 15 a side view of the latiching band of Fig. 19,

Fig. 21 15 a cross-sectional view of the latching band of Fig. 19 taken along line 21-21
of Fig. 20.

Fig. 22 1g a detailed view of encireled portion 22-22 of Fig. 20

Fig. 23 15 a detailed view of sncircled portion 23-23 of Fig 21,

Fig. 24 13 a front view of an aliernative latching band according ic embodiments of
the present disclosure.

Fig. 25 15 a side view of the latching band of Fig. 24

Fig. 26 s a detarled view of encircled portion 26-26 of Fig. 25,

Fig. 27 1 a cross-sectional view of the latching band of Fig. 24 taken along line 27-27
of Fig. 25

Fig. 28 18 a perspective view of a fitiing with pipes inserted oo etther end and prior to
compression by a press tool in accordance with embodiments of the present disclosure.

Fig 2915 a perspective view of the arrangement of Fig. 28 during compression by a
press tool in accordance with embodiments of the present disclosure.

Fig. 30 15 a perspective view in ¢ross section showing inserted pipes in a fitting
according to embodiments of the present disclosure prior to compression.

Fig. 31 15 a detailed view of encircled portion 31-31 of Fig. 30

Fig. 3215 a perspective view of a fitling according {0 embodiments of the present
disclosure with pipe installed at two ends.

Fig. 33 is a cross-sectional view of the fitting of Fig. 32.

Fig. 34 13 a detmled view of encircled portion 34-34 of Fig. 33.

4
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DETAILED DESCRIPTION OF EMBODIMENTS
The presently disclosed subject matter now will be described more fully heremaller

with reference to the accompanying drawings, in which some. but not all embodiments of the
presently disclosed subject matter are shown. Like numbers refer {o like clements

5 throughout. The presently disclosed subject matier may be embodied in many different forms
and should not be construed as limited to the embodiments set {orth herein; rather, these
embodiments are provided so that this disclosure will satisfv applicable legal requirements.
Indeed, many modifications and other embodiments of the presently disclosed subject matter
set forth herein will come to mand to one skilled in the art to which the presently disclosed

10 subject matter pertains having the benefit of the teachings presented in the foregoing

descriptions and the associated drawings. Therefore, i is 10 be understood that the presently
disclosed subject matter 1s not to be lunited to the specific embodiments disclosed and that
modifications and other embodiments are mitended o be included within the scope of the

appended claims.

15 It will be appreciated that reference to a7, “an” or other mdefinite article in the
present disclosure encompasses one or a plurality of the described element. Thus, for
example, reference (o a ProCessor May encompass One Or more Processors, a message may
ENCOmpass one Of More messages, a topic may encompass one of more topics and so forth
For purposes of the present disclosure, it will be appreciated that a fitting can encompass a

20 valve member and other piping elements including, but not limited to: a coupling joint, an
elbow joint, atee joint, astop end, a ball valve member, tubing and other objects having

cylindrical openings.

As shown in Figs. 1 through 34, embodiments of the present disclosure provide a

fitting 10 having a somewhat eviindrically shaped main body component 20 with an interior

&3
[

surface 14 and an extenor surface 16. The main body coraponent 20 1s formed with an
axially outer edge 11 In various embodiments, the main body component 20 can be formed
{e.g., forged, cast, extruded and/or precsed) in brass, aluminum, steel, malleable iron or
copper, with full porting and full flow fitting, for example. Figs. 1, 6 and 3¢ illustrate
embodiments of the man body component 20 with a solid externior surface 16, whereas Figs.
30 32 through 34 iliustrate ernbodiments of the main body component 20 with openings 132,
134 formed through and around the periphery of the main body component 20. Such
openings 132, 134 can be emploved to view mtemal components of a packing arrangement

38 as described elsewhere herain.

CA 03231128 2024-3-6
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As further shown in the drawings, the interior surface 14 defines a cavity 18
extending through the main body component 20 along a ceniral axis A, and includes a wbe
stop element 21 extending radially inwardly at the general axial mudpoint of the main body
component 20. The tube stop 21 separates the interior 14 into first 31 and second 33 intenor
compartments, and when a pipe 25 of appropriate diameter 1 inserted into gither
compartroent 31, 33, the pipe's axial end wall 27 abuts the tube stop 21 as shown i Figs. 30
and 33 so that the pipe cannot be inserted axially further into main body component 20. It
will be appreciated that embodiments of the present disclosure may provide a fitting having
only a frst interior compartment 31,

As shown in Figs. 1 through 3, the interior surface 14 includes an axially inner
segment 30 and axially outer segment 40. The axially inner segment 30 extends a radial
distance B from the axis A and the axially outer segment 40 extends different radial distances
at different axial locations. For example, the axially outer segment 40 of the main body
component 2 can be formed with first 41 and second 42 indentations and a floor 43, where
the radial distance € from the axis A to the second indentation 42 is greater than the radial
disiance I} from the axis A to the frst indeniation 41 as well as the radial distance E from the
was A to the floor 43, Further, the radial distance B to the first indentation 41 15 greater than
the radial distance E to the floor 43, In various embodiments, the various radial distances C,
P and E of the axially outer segment 40 are each greater than the radial distance B from the
axis A to the axially inner segment 30. In various embodiments, the first indentation 41
extends parallel to the axis A and the second indentation 42 is rounded. The first indentation
41 facilitates mating reception of a latching band 54 and the second indentation facilitates
mating reception of a sealing ring 52 as descnbed elsewhere herein,

As shown i the erobodiroent of Fig. 4, the first indentation 41 lies axially outwardly
of the second indentation 42 and includes an axially outer wall 76 extending radially
outwardly from an outer ledge 77 and an axially inner wall 74 extending radially outwardly
from an inner ridge 73, The first indentation 41 further includes an indentation floor 75
extending axially outwardly from the axially inner wall 74 to the axially cuter wall 76, In the
embodiment shown in Fig. 4, the second indentation 42 includes a rounded supporting floor
72 exiending from an axially inner segment edge 71 1o nner ridge 73, The floor 43 which
can mclude inner ridge 73 has a greater radial distance E from axis A than the radial distance
B from the axis A to the axially inner segment 30 in order to accommodate a sealing ring 52

of the packing arrangement 50, as described elsewhers heren
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As shown in Figs. 3 and 3, the extenor swiace 16 includes an axially inner segment
34 and an axially outer segment 35 thal generally correspond on an axial basis with
respective axially inner 30 and outer 40 segments of the interior surface 14, An extenior ridge
37 on the exterior surface 16 corresponds to the second indentation 42, A radially indented
groove 36 can also be formed on the exterior surface 16 corresponding to the axial position of
the tube stop 21, as shown in Fig. 3. The roain body coraponernt 20 can be forraed so as to
have a first radial thickness corresponding to the axially inner segment 30 and a second radial
thickness corresponding to the axially outer segment 40, wherein the first radial thickness i1s
greater than the second radial thickness. Further, the main body component 20 can be formed
50 as to have a vanable radial thickness comresponding to the axially outer segment 40,
wherein the radial thickness corresponding to the first indentation 41 is less than the radial
thickness corresponding to the second indentation 42, The different radial thicknesses
factlitate engagement with the packing arrangement 50 and inserted piping during operation.

In various embodimentis, the axiallv outer segment 40 of the main body component 20
can be provided or compressed inio a fluted form, whereby its radial distance from axis A
mereases as the axially ouler segment 40 extends axially outwardly {rom the axially
nterruediate segment 40, In this way, the roain body coraponent 20 provides an expanding
surface area {or the sealing ring 52 to expand into as one or more pipes or tubes (tHusirated at
25 14n Figs. 28 through 34} are inserted and clamping pressure is applied, as explained in more
detad elsewhere herein,

In various embodiments, as shown in Figs 1 and 5 through 34, a packing arrangement
50 18 provided and can include one or more of the following components: a sealing or
mdicator ing 32 and a latching band 54. The sealimg ring 52 can be a substantially ring-
shaped, monolithic body having a substantially circular body cross-section, and can be
formed from a rubber, synthetic or similar non-metallic and compressible material.
Optionally, ring 52 can be lubricated with a food grade lubncant, for example, when installed
and during use. The latching band 54 can be Tormed of a metallic material, such as brass,
aluminum, steel, malleable iron or copper, in various embodiments. Each of the indicator
ring 52 and latching band 54 can comprise individual pieces which are not formed together.

As shown in Fig. 3, the latching band 54 can be securely maintained within the firsi
ndentation 41 of the interior surface 14 of the mam body component 20, As shown in Figs.
11 through 27, the latching band 54 can be formed with a radially mner surface 56, a radially

~
Ji
7

outer surface 57 and a radially inwardly extending latch 38, The radially inwardly extending
latch 58 can be formed as a concave band 82, one or more rings 84, one or more testh 80

g
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and/or a row of teeth 83 and a concave band 82, In embodiments with a row of tegth 83, the
row of teeth 83 can lie axially inwardly of the concave band 82, which can contribute 1o
overall retention of an inserted pipe during operation. In the ning 84 arrangement. the ring 84
can be formed with slots 85 to pernut himited flexibility during operation. in stil other

5 embodiments as shown in Figs. 1S through 18, the radially inwardly extending latch S8 can
be formed as first 110 and second 112 ndges extending axially and radially outwardly from
the radially inner surface 56 of the latching band 54. In such embodiments, the first ridge
110 and/or the second nidge 112 can be split and/or can be formed with a ridge edge surface
116 between a nidge 1oner surface 114 and a nidge front surface 115, As the radially

10 innermost element, the ridge edge surface 116 engages an inseried pipe during operation. As
shown in Fig. 18, an opeming 118 can be formed between the first ndge 110 and a nidge
wterior wall 117, as well as between the second ridge 112 and nidge mtenior wall 119
Further, in some embodiments such as shown m Fig. 14A, for example, the fizst ridge 110
extends ardally and radially outwardly at a first angle from the latching band 54 (e.g., 1o the

15 axis A), whereas the second ridge 112 extends axially and radially outwardlv at a second
angle {rom the latching band 54 (e.g., Lo the axis A}, wherein the first angle 1¢ smaller than
the second angle. The first ridge 110 can e maally nwardly of the second ndge 112,

In embodimentis as shown in Figs. 14C, 21 and 23, for example, the latching band 54
can be formed with one or more operings 539, wherein a perimeter P exiends around the

20 opening 59, and wherein the radially mmwardly exiending latch 38 15 formed at the perimneter
P. The latching band may also be sphit as indicated at 90 in Figs. 15, 20, 21 and 25 In
various embodiments, the split nature of the latching band 54 allows 1t to compress and/or
collapse dunng msertion mto the cavity 18 of main body component 20, as well as duning
compression when the outer surface 16 of the main body component 20 18 coropressed,

25 effectively narrowing the split. Buring such operation, the diameter of the latching band 54
when compressed becomes less than the diameter of the main body component 20 when at
rest, and the latching band 54 forms a tighter seal around the imserted pipe 25, As shown in
Figs. 16, 19 and 24, in various embodiments, the latching band 54 can be provided with a
substantially constant width between edges 161 and 102 or can be provided with a varying

30 widih where wider segments such as lormed between edges 103, 104 are adjacent nasrower
segroents such as formed between edges 105, 106, The staggered width arrangement shown
by edge pairs 103, 104 and 103, 106 can facilitate easv manipulation of the latching band 54

during installation and removal.

CA 03231128 2024-3-6



10

15

20

30

CA 03231128 2024-3-6

WO 2023/049068 PCT/US2022/043966

in various embodiments, the radially inwardly extending latch 58 extends into the
cavily 18 aradial distance from the axis A that is less than the radial distance B from the axis
A 1o the axially inner segment 30. By extending to a position closer to the axis A than axially
inner segment 30, the radially imwardly extending latch S8 can ensure engagement with an
inserted pipe in order (o provide movement resistance when the pipe is installed. 1t will be
appreciated that the radially inwardly extending latch 38 can extend o the cavity 18 at
different lengths so as to be a variable radial distance from the axis A

As shown in Fig. 5, the sealing ring 52 18 securely maintained within the second
mdentation 42 and agamnst the radially inner surface 56 of the latching band 54. As shown 1n
Figs. 8 through 10, the sealing ring 32 can be formed with one or more openings 60 through
which the one or more radially inwardly extending latches 58 can extend when the packing
arrangement 30 15 mstalled. The sealing ring 52 can be formed as a2 monolithic component
with a retaining bulb 61 and a sealing ring body 62, wherein the retaiing bulb 61 and sealing
ring bodv 62 form a sealing ring radially mner surface 63, radially outer surface 64, axially
outsr edge 65 and axially inner edpe 6. The rounded nature of retaining bulb 61 and second
mdentation 42 can assist in preventing an inseried pipe 25 from exiraciing the sealing ring 52
froma the cavity 18 duning operation. The axaally outer edge 65 15 a portion of the sealing ring
52 that first extends owtwardly of the fitting 10 upon proper compression of the fitting 10
with a suitable press tool, as described elsewhere hergin,

In various embodiments, when the restlient sealing ning 52 is inserted and retained in
the second indentation 42 and against the axially outer segment 40 of the interior 14 of the
component 20, the radial distance from axis A {o the sealing member’s radially mnner surface
63 13 substantially the same as radial distance B, as can be seen in Fig. S In vanious
embodimerds, the axially outer segment 40 has a shorier axial length .1 thao the axial length
.2 of axaally inner segment 30. Further, it will be appreciated that the radially mwardly
extending latch 38 can extend mto the cavity 1R a radial distance from the axis A that 1s legs
than a radial distance from the axis 1o the sealing ring 52, which can ensure engagement with
an inserted pipe in order to provide movement resistance when the pipe is installed. In
various embodiments, the sealing ring axially outer edge 65 lies axially aligned with or
mmwardly of the axially outer edge 11 of the main body component 20 when the sealing ning
52 15 at rest (as shown in Fig. 53) and Hes axially outwardly of the axially outer edge 11 of the
main body component 20 when the sealing ring 52 1s compressed, such as when a pipe is

inserted during operation as shown in Fig, 34, for example.
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As shown in Figs. 5, 8 through 10 and 31, for example, the sealing ring 32 includes
surfaces thal provide slruciure (0 support inleroperation, conneclion and engaged movement
with other surfaces of other components of the present disclosure. as shown and described
herein. For mstance, the radially interior surface 63 of the sealing ring 52 extends
exclusively axially and engages the outer swrface 152 of an inserted pipe 25 during operation
as shown in Fig. 34,

In operation, as shown in Figs. 1, 5 and 28 through 34, prior to compression of the
packing arrangement 50, the packing arrangement 50 is inserted into the main body
component 20 50 as to reside within the axially outer segment 40 of the mer swrface 14
thereof. The latching band 54 1s positioned in the first indentation 41, with radially outer
surface 57 contacting the indentation floor 75 of the axially outer segment 40 of the interior
surface 14, The sealing ring 52 is positioned in second indentation 42 of axially outer
segment 40, A pipe 25 15 then inserted into the cavity 18 with little or no resistance from the
packing arrangement 50 or iis elemenis 52, 54, as the pipe outer surface 152 can be of smaller
diameter than the diameters of the uncompressed elements 52, 54. In various embodiments,
the pipe outer surface 152 can be of substaniially the same diameler of the uncompressed
elernents 52, 54 other than the diameter of the radially inwardly extending laich 58 of the
fatching band 54, which is necessarily of smaller diameter in order to function as described
herein,

As shown in Figs. 28 and 29, a press tool 150 can be applied around the nidge 37 of
the auter surface 16 of the main body component 20 when a pipe or tube 25 has been inserted
into the cavity thereof. As the press tool 150 15 properly applied, the sealing member 52 and
latching band 24 are drawn nto contact with the pipe outer surface 152, as shown i Fig. 31,
and the sealing ring 32 is extruded outwardly of the axaal end wall 11 of the maio body
component 20, as shown in Figs. 29, 32 and 34.

The radially mwardly extending latch 38 of the latching band 54 digs o the outer
surface 152 of the pipe 25 as the press tool 150 apphies pressure.  As described elsewhere
herein, should the pipe 25 seek o move or escape axially outwardly of the component intferior
surface 14, the laiching band 34 and particularly the radially inwardly extending latch 38
provides additional relaining strength for relaining the pipe 235 within the fitling cavity,

1t will thus be appreciated that a single application of the press (ool 150 about the
circumference of the axially outer segment 40 of the main body component 20 acts to extrude

the sealing ring 32 outside of the axaally outer end 11 of the main body component 20, If the

10
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sealing ring 52 is viewable around the entire circumference of the pipe 25, then an individual
will know thai the fitting has been appropriately pressed and properly sealed.

It wall be appreciated that the sealing ring 52 can bhe of sufficient durometer and have
sufficient expandable material in order to appropriately extrude outside of the fitting 10 when
apipe 23 15 inserted, while also filling in any votds, scarring or irsperfeciions in the pipe 23
being inserted as well as in the fitting 1atenior surface 14, The sealing ring 32 can alsc be of
sufficiert durometer in order to roll up or pinch when a pipe 25 is improperly inserted, such
as when the pipe 25 15 inserted at 100 oblique an angle into the fitling 10,

Embodiments of the present disclosure may be embodied 10 other specific forms
without departing from the spirit or essential charactenistics thereof. The present
embodiments are therefore to be considered in all respects as itlustrative and not restrictive,
the scope of the invention being indicated by the claims of the application rather than by the
foregoing description, and all changes which come within the moeaning and range of

equivalency of the claims are therefore intended to be embraced therein.
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CLAIMS:

1. A fitting, comprising:
a main body component having interior and exterior surfaces, wherein the interior
5 surface defines a cavily extending through the main body component along an axis, wherein
the mterior surface cormuprises an axially inner segment and an axially outer segment, wherein
the axially outer segment 1s formed with first and second mndentations and wherein each of
the first and second indentations comprises a radial distance from the axis that 15 greater than
aradial distance from the axis to the axaally inmer segment;
10 a latching band securely maintained within the first indentation, wherein the latching
band comprises a radially inner surface and a radially inwardly extending latch; and
a sealing ring securely mamntaimned within the second indentation and against the

radially 1oner surface of the laiching band.

15

)

The fitting of claim 1, wherein the radially inwardly extending fatch comprises a radial
distance from the axis that 15 fess than a radial distance {from the axis 1o the axially mner

segment.

14

The ftting of claim 1, wherein the radially inwardly exiending latch comprises a variable

20 radial distance from the axis.

4. The fitting of claim 1, wherein the sealing ring 18 formed with an opening, and wherein

the radially inwardly extending laich extends through the seabing ring opening.

[N
(v
r

The fitting of claim 1, wherein the radially inwardly extending laich comprises a radial

distance from the axis that is less than a radial distance from the axis {o the sealing ring,

6. The fitting of claim . wherein the main body component comprises an axially outer edge
and wherein the sealing ring comprises an expandable material having an axially outer
30 edge that lies axially aligned with or inwardly of the axially cuter edge of the main body
component when the sealing ving is at vest and lies axially outwardly of the axdally outer

edge of the main body component when the sealing ring is compressed.

12
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7. The fittung of claim 1, wherein the main body component comprises a first radial
thickness corresponding 1o the axially inner segrment and a second radial thickness
corresponding 1o the axiallv outer segment, and wherein the first radial thickness is

creater than the second radial thickness.

::;:w

The fitting of claim 1, wherein the main body component has a vanable radial thickness
corresponding to the axially outer segment, wherein the radial thickness corresponding to
the first indentation is less than the radial thickness corresponding to the second
indentation.
10

9. The fitting of claim 1, wherein the first indentation is formed axially outwardly of the

second mdentation.

10. The fitting of claim 1, wherein the first indentation comprises a radial distance from the

axis that is less than a radial distance from the axis to the second indentation.

o)
(]

11. The fitting of claim 1, wherein the radially inwardly extending latch comprises one o1

MOre 1ngs.
20 12, The fithing of claim 1, wherein the latching band 1s formed with an opening, wherein a
perimeter extends around the opening, and wherein the radially inwardly extending latch

is formed at the perimeter.

13, The fitting of clasm 1, wherein the latching band is formed with a plurality of openings.

[\
WA

14. The fitting of claim 1, wherein the latching band is spht.

15 A fitting

pel

CONYHISING:
a main body component having inferior and exterior surfaces, wherein the interior
30 surface defines a cavily extending through the main body component along an axas, wherein
the main body component is formed with first and second radially owtwardly extending
indentations;
a tatching band securely maintaimed within the first indentation, wherem the latching

band comprises a radially inner surface and a radially inwardly extending latch; and

13
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a sealing ring secwrely maintained within the second indentation and against the

radially inner surface ol the latching band.

16. The fitting of claim 15, wherein the sealing ring is formed with an opening, and wherein

the radially mnwardly extending latch extends through the sealing ring opening.

17. A fitting. comprising;

a main body component having interior and exterior surfaces;

a latching band securely mamtained within the intenor surface. wherein the latching
band comprises a radially inner surface and a radially inwardly extending latch; and

a sealing ring securely maintained within the inferior surface and against the radially
wmner surface of the latching band, wherein the sealing ring is formed with an opeming, and

wherein the radially inwardly extending laich extends through the sealing ning opening.

18. A fitting body, comprising:

a main body component having inlerior and exterior surfaces, wherein the interior
surface defines a cavity extending through the main body component along an axis, wherein
the mterior surface comprises an axially inner segment and an axially outer segment,

wherein the axially outer segment is formed with first and second indentations,
wherein each of the {irst and second indentations comprises a radial distance from the axis
that 1s preater than a radial distance from the axis to the axially inner sepment, wherein the
second indentation Hes axially inwardly of the first indentation and wherein the second

mdentation radial distance 1s greater than the first indentation radial distance.

19. The fitting body of claim 18, wherein the first indentation extends parallel to the axis and

the second indentation 1s rounded.

20. The fitiing body of claim 1%, wherein the main body component further comprises a first
radial thickness corresponding 1o the axially inner segment and a second radial thickness
corresponding (o the axially outer segment, and wherein the {irst radial thickness is

greater than the second radial thickness

21. The fitting body of claim 20, wherein the first indentation comprises a third radial
thickness less than the second radial thickness.

14
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22. The fitting body of claim 18, wherein the axially outer segment has a vanable radial

thickness.

23, A fitling, comprising;

a main body component having mterior and exterior surfaces, wherein the interior
surface defines a cavity extending through the main body component along an axis, wherein
the mienior surface comprises an axially 1omer segment and an axially outer segment, wherein
the axially outer segment is formed with an indentation comprising a radial distance from the
axis that 1s greater than a radial distance from the axis to the axially inner segment; and

alatching band securely mainiained within the indentation, wherein the fatching band

comprises a radially inner surface and a radially mwardly extending laich.
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