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Fitting Having Tabbed Retainer and Observation Apertures

Cross Reference to Related Application

This application is based upon and claims priority to U 8. Provisional Application

No. 62/336,893 filed May 16, 2016 and hereby incorporated by reference.

Field of the Invention

This invention relates to fittings for joining plain end pipe elements.

Background

Mechanical fittings for joining pipe elements together end-to-end comprise
mterconnectable housing portions that are positionable circumferentially surrounding the
end portions of pipe elernents. The term "pipe elernent” is used herein to describe any
pipe~like item or component having a pipe-like form. Pipe elements include pipe stock,
pipe fittings such as elbows, caps and tees as well as fluid control components such as

valves, reducers, strainers, restrictors, pressure regulators and the like.

Toothed retainers may be used to form projections for fitlings connecting plain end
pipe elements. When the retainers are properly oriented in the housing portions
engagement between the teeth and the pipe elements provides mechanical restraint o the
joint and ensures that the pipe elements remain coupled even under high internal pressure
and/or exiernal forces. The housings also define annular channels that receive ning
gaskets, typically elastomeric rings which engage the ends of each pipe element and
cooperate with the housing portions and the pipe elements to provide a fluid tight seal.
The housing portions have connection members, typically in the form of lugs which are
arranged n facing relation. The lugs are adapted to receive fasteners, such as nuts and

bolts, which are adjustably tightenable to draw the housing portions toward one another,

Some retainers use teeth that are angularly oriented with respect to a radius from
the center of the pipe elements. The proper angular orientation allows the teeth to be
“self~actuating”, 1.e., the mechanical engagement between the teeth and the pipe elements
increases with increasing force on the pipe elements trying to draw them out of the fitting.
Hence, the force resisting withdrawal increases with the applied force that would

otherwise cause withdrawal. However, 1if such retainers are oriented improperly, for
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example, if the retainer is reversed within the fitting, then it will not provide sufficient
mechanical engagement against withdrawal and the pipe elements will not be securely
held within the fiting. For {ittings having retainers it may be difficult to determune if the
retainers are properly oriented before the joint is pressurized. It would be advantageous if
pipe fittings could be designed so that, during assembly of the joint, there is an indication

that the retainer was not properly oriented during assembly of the joint.

Summary

The mvention concems a fitling for connecting a plurality of pipe elements. In one
example embodiment the fithing comprises at least first and second housing portions
attached to one another and defining at least first and second receptacles of said phurality
of receptacles for receiving the pipe elements. In an example embodiment the fitting may
comprise no more than two receptacles. The first and second receptacles respectively
surround first and second axes. The first axis is oriented coaxially with the first
receptaclte, and the second axis oriented coaxially with the second receptacle. The first
axis ts angularly oriented with respect to the second axis. By way of example each of the
housing portions comprises at least first and second chanmels positioned respectively
within the first and second receptacles. The first channel faces the first axis, and the
second channel faces the second axis. Each of the chamnels has a {irst floor and a second
floor. The first floor has a greater radius of curvature than the second floor. At least first
and second retainers are positioned respectively in the first and second channels. Inan
example embodiment each of the retainers comprises a band having opposiiely disposed
ends. A plurality of teeth are positioned along one edge of the band. The teeth of the first
retainer project toward the first axis, and the teeth of the second retainer project toward the
second axis. Bv way of further example af least one tab is positioned along an opposite
edge of the band. The band overlies the {irst foor, the {ab overlies the second floor when
the retainers are positioned within the channels. An example embodiment may have a

plurality of tabs.

By way of a further example the fitting comprises a third channel positioned
adjacent to the first receptacle. The third channel faces the first axis. A fourth channel is
posttioned adjacent to the second receptacle. The fourth channel {aces the second axis.
First and second ring seals are positionad respectively within the third and fourth channels.
The ring seals have an mner surface sized to receive the pipe elements and an outer
surface sized (o support the housing portions in spaced apart relation sufficient to permut
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insertion of the pipe elements into the receptacies while said housing portions are attached

to one another.

In an example embodiment the retainer bands are sized to cooperate with the ring
seals to support the housing portions in the spaced apart relation. In another example a
tube exiends between the first and second ring seals. By way of further example the tube

is intergrally formed with the ring seals.

in a particular example embodiment the teeth of the first retainer are oriented
angularty with respect to a radius extending from the first axis. Further by way of
example the teeth of the second retainer are oniented angularly with respect to a radius
extending from the second axis. In another example embodiment the tab or tabs of the
first retainer are oriented perpendicular to a radius extending from the first axis. Further
by way of example the tab or tabs of the second retainer are oriented perpendicular to a
radius extending from the second axis. In an example embodiment the tab or tabs of the
first retainer project toward the third channel and the tab or tabs of the second retainer

project toward the fourth chanmel.

in a particular example embodiment the fitting funther comprises a first attachment
mernber positioned adjacent to the first receptacle, a second attachment member
positioned adjacent to the second receptacie and a third attachment member positioned
adjacent 1o both the first and second recepiacles. In this example the attachment members
are adjusiably tightenable for drawing the first and second housing portions toward one

another.

By way of exarple, the attachment mermbers comprise first and second lugs
posttioned respectively on the first and second housing portions. The first and second lugs
are in {acing relalion. A fasiener exiends between the first and second lugs. Tightening of

the fastener draws the housing portions toward one another,

A specific example emnbodiment further comprises a first aperture in the first
receptacte. The first aperture provides a line of sight transverse to the first axis. The first
aperture is positioned between the first and second housing portions in an example
embodiment. Further by way of exarople the first aperture is aligned with the first
channel. Another example embodiment comprises a second aperture in the second

receptacte. The second aperture provides a line of sight iransverse to the second axis. Ina
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specific example embodiment the second aperture is positioned between the first and
second housing portions. Further by way of example, the second aperture is aligned with

the second channel.

The invention also encompasses another embodiment of a fitting for connecting
pipe elements. By way of example the fitting comprises first and second housing portions
attachead to one another defining at least first and second receptacles for receiving the pipe
elements. The first and second receptacies respectively surround first and second axes.
The first axis is oriented coaxially with the first receptacle, the second axis 1s oriented
coaxially with the second receptacle. The first axis is angularly oriented with respect to
the second axis. Each of the housing poriions comprises first and second channels
positioned respectively within the first and second receptacles. The first channel faces the
first axis, the second channel faces the second axis. First and second retainers are
positioned respectively in the first and second channels. Each of the retainers comprises a
band having oppositely disposed ends. A plurality of teeth are positioned along one edge
of the band. The teeth of the first retainer project toward the first axis, the teeth of the
second retainer project toward the second axis. A first aperture is posttioned in the first

receptacte. The first aperture provides a ling of sight transverse to the first axis.

in an example embodiment the first aperture is positioned between the first and
second housing portions. Further by way of example the first aperture is aligned with the

first channel.

In another example embodiment a second aperture 1s posttioned in the second
receptacle. The second aperture provides a line of sight fransverse to the second axis. Ina
particular example embodiment, the second aperture is positioned between the first and
second housing portions. In another example, the second aperture 15 aligned with the

second channel.

An example fitting embodiment further comprises a third channel positionad
adjacent to the first receptacle. The third channel faces the first axis. A fourth channel 15
positioned adjacent to the second receptacle. The fourth channel faces the second axis.
First and second ring seals are positioned respectively within the third and fourth channels.
The ring seals have an inner swrface sized to receive the pipe elements and an outer

surface sized to support the housing portions in spaced apart relation sufficient to permit
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insertion of the pipe elements into the receptacies while said housing portions are attached

to one another.

In a particular example embodiment the retainer bands are sized to cooperate with

the nng seals to support the housing portions in the spaced apart relation.

The invention also encompasses a refainer positionable within a fitting {or joining
pipe elements. In one example embodiment the retainer comprises an arcuate band having
oppositely disposed ends. The band surrounds an axis coaxial with the band. A plurality
of teeth are posiiioned along one edge of the band. The teeth project toward the axis. At
teast one tab, but in another example embodiment, a plurality of tabs are positioned along
an opposite edge of the band. The tab or tabs project in a direction away from the teeth.

The tab or tabs are offset from the band toward the axis.

in an example embodiment the teeth are oriented anguiarly with respect 1o a radius
extending from the first axis. By way of further example the tab or tabs are onented

perpendicular to a radius extending from the first axis.

The invention further encompasses a method of joining pipe elements. In one

exampie embodiment the method comprises:

inserting at least a first pipe element into a {irst receptacle defined by first
and second housing porlion attached o one another end o end in spaced relation sufficient

to permut insertion of the first pipe element; and

observing, through a first aperture in at least one of the housing portions,

whether or not the first pipe element is properly seated within the first receptacle.
The example method may further comprise:

inserting at least a second pipe element into a second receptacle defined by
the first and second housing portions attached {0 one another end to end in spaced relation

sufficient to permit msertion of the second pipe element; and

observing, through a second aperture in at least one of the housing portions,

whether or not the second pipe element is properly seated within the central space.

Also by way of example, the method may further comprise:
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adiusting positions of the pipe elements within the receptacles if the pipe

elements are not properly seated within the receptacles; and

drawing the housing portions toward one another and into engagement with

the pipe elements once the pipe elements are observed to be properly seated within the
receptacles.
Brief Description of the Drawings

Figure 1 is an isometric view of an example fitting according to the mvention
shown in a pre~-assembled state;

Figure 2 is an exploded isometric view of the fitting shown in Figure 1;

Figure 2A 1s an exploded isometric view of a component used in the fitting shown
i Figure 1;

Figure 3 1s a parthial sectional view of a portion of the fitting shown 1n Figure 1;

Figure 4 is an isometric view of an example retainer used in the fitting shown in
Figure 1;

Figure 5 is a partial sectional view of a portion of the fitting shown in Figure 1;

Figure 6 is an isometric view ilustrating use of the fitting shown in Figure 1; and

Figure 7 1s a sectional view illustrating use of the fitting shown in Figwe 1.

Detailed Description
Figures 1 and 2 show an example fitting 10 for connecting pipe elements according

to the invention. The example fitting 10 comprises first and second housing portions 12
and 14 attached to one another to define {irst and second receptacles 16 and 18 which

eceive the pipe elements {described below). The first receptacle 16 surrounds a first axis
20, first axis 20 being oriented coaxially with the first receptacle. The second recepiacle
18 surrounds a second axis 22, second axis 22 being oriented coaxially with the second
receptaclte. The first and second axes 20 and 22 are ortented angularly with respect to one
another. An orientation angle 24 of about 90° is llustrated, with other orientation angles

being feasible.

As further shown in Figures 1 and 2, a first channel 26 is posttioned within the first
receptacle 16 and a second channel 28 is positioned within the second receptacle 18. The
first channel 26 faces the {irst axis 20 and the second channel 28 faces the second axis 22.

As shown 1o Figure 3, each channel 26 and 28 (28 shown} 1s defined by sidewalls 30 and
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32 posttioned in spaced relation from one another. Each channel further comprises a first
floor 34 and a second floor 36 positioned between the sidewalls 30 and 32. First floor 34
has a greater radius of curvature 38 than the radius of curvature 40 of the second floor 36.
In this example embodiment, the first floors 34 are positioned adjacent 1o the outermost

sidewalls 30.

As further shown in Figures 1-3, the channels 26 and 28 each receive a respective
retainer 42. Retainer 42 is shown in detail in Figure 4 and coraprises an arcuate band 44
having oppostiely disposed ends 46 and 48. Band 44 thus forms a “split ring” which,
when compressed radially, will deform to a smaller radius of curvature. A plurality of
teeth 50 are positioned along one edge 52 of band 44. Teeth 30 project from band 44
toward one of the axes 20 or 22 depending upon which receptacle the retainer 42 occupies.
Figure 3 shows the retainer 42 within the second receptacle 18, the teeth 50 of the retainer
being angularly onented with respect to radius 54 extending from the second axis 22,
which is coaxial with the second receptacle. The angular orientation of the teeth 15

advantageous for retaining pipe elements as described below.

As further shown in Figure 4, at least one, but in this example embodiment, a
plurality of tabs 56 are positioned along an edge 58 of band 44 oppositely disposed from
edge 52. As shown in Figure 3, tabs 56 are oriented substantially perpendicular to the
radius 54 and are offset from the band 44 toward axes 20 or 22 in the direction which teeth
30 project. This offset of tabs 56 permits the tabs to overlie the second floor 36, and the
band 44 to overlie the first floor 34, when retainers 42 are properiy received within

espective channels 26 and 28 as shown in Figures 2 and 3. Proper assembly of the
retainers 42 within the channels 26 and 28 permits pipe elements to be inserted nfo a pre-
assembled fitting 10 as described below. However, as shown in Figure 5, the channels 26
and 28 (28 shown) and the retainers 42 are sized such that if the fitting 10 is improperly
assembled with the band 44 overlying the second floor 36 and the tabs 56 overlying the
first floor 34 the teeth 50 resist insertion of a pipe element into the fitting, also descrnibed

below.

Figures 1 and 2 further illustrate third and fourth channels 60 and 62 defined by the
housing portions 12 and 14. The third channel 60 is positioned adjacent to the first
receptacte 16 and faces first axis 20. The fouwrth channel 62 is positioned adjacent to the

~
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second receptacle 18 and faces the second axis 22. In this example the tabs 56 of the
retainer 42 in the first channel 26 project axially (along axis 20) toward the third channel
60 and the tabs 56 of the retainer 42 in the second charmel 28 project axially (along axis
223 toward the fourth channel 62 (see Figure 3). First and second 1ing seals 64 and 66 are
positioned respectively within the third and fourth channels 60 and 62. The ring seals
ensure a fluid tight joint between the fitting 10 and the pipe elements being connected.
The ring seals are advantageously formed of a restlient, elastic material such as EPDM or
other rubber compounds. A tube 68 extends between the ring seals 64 and 66. Tube 68
ensures a fluid tight path between the housing portions 12 and 14. Tube 68 may be
mtegrally formed with the ring seals 64 and 68 as shown in Figure 2, or, as shown in
Figure 2A, it roay be separate from them. When integrally formed with the ring seals 64
and 66 the tube 68 is the same resilient elastic material as the ning seals. When the tube 68
is a separate component (Figure 2A) it is advantageous to form the tube from a stiff
polymer, such as polvvinyldene fluoride. The more rigid tube allows the separate ring
seals to form fluid tight seals between the inner surfaces 70 and the tube 68 when the ring

seals are compressed between the housing portions 12 and 14 as described below.

As shown in Figures 2 and 2A, ring seals 64 and 66 each have inner surfaces 70
sized to receive the pipe elements upon insertion into the receptacles 16 and 18 as
described below. Fach ring seal may also comprise a pipe stop 71 positioned adjacent {o
the inner surfaces 70, Pipe stops 71 on respective ring seals 64 and 66 project toward
respective axes 20 and 22 and engage the ends of properlv seated pipe elements as
described below. In some embodiments each ring seal 64 and 66 also has an outer surface
72 sized to support the housing portions 12 and 14 i spaced apart relation sufficient to
permit pipe elements to be inserted into the receptacles 16 and 18 without disassembling
the fitting from the preassembled state shown in Figure 1, i.e., while the housing portions
12 and 14 are atiached to one another. Bands 44 of retainers 42 mav also be sized to
cooperate with the ring seals 64 and 66 to support the housing portions 12 and 14, Htis
advantageous if the ring seals 64 and 66 and bands 44 have sufficient stiffness to support

the housing portions in spaced apart relation during shipping, handling and installation.

As illustrated 1n Figure 1, housing portiouns 12 and 14 are attached to one another
using a plurality of attachment members 74 The example embodiment of fitting 10
comprises three attachment members, a first attachment member 74a positioned adjacent
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to the first receptacle 16, a second attachment member 74b positioned adjacent to the
second receptacle 18, and a third attachment member 74¢ positioned adjacent to both the
first and second receptacles 16 and 13, In this example embodiment, each attachment
member comprises first and second lugs 76, 78 positioned respectively on the first and
second housing portions 12 and 14, The lugs 76, 78 are in facing relation and, as shown in
Figure 2, have holes 80 which recetve fasteners 82 that extend between the lugs. The
fastener in this example comprises a bolt 84 and a nut 86, and tighteming of the bolt and
nut draws the housing portions toward one another to establish a fluid tight connection

between the pipe elements as described below.

As shown in Figures 1 and 2, the housing portions 12 and 14 further define first
and second apertures 88 and 90 in fitting 10. The apertures 88 and 90 are located in the
receptacies 16 and 18 and provide a line of sight, respectively, transverse to the first and
second axes 20 and 22. The apertures 88 and 90 permit a technician to visually confirm
that a retainer is present and determine that a pipe element has been installed at Jeast past
the retainer 42. In the example fitting of embodiment 10 the apertures 88 and 90 are
formed between the {irst and second housing portions 12 and 14 at the inferfacing surfaces
92 and 94 where the housing portions 12 and 14 meet. It is convenient to have multiple

apertures 88, 90 in each receptacle.

The fiting according to the mvention 1s not limited to two receptacles. For
example, in addition to the elbow fithing shown, the fitting may have a third receptacie and

take the form of a “Tee” or a Y " type fithing,

Operation of the exarople fitting 10 is tllustrated in Figures 6 and 7. As shown in
Figure 6, fitting 10 is provided in the pre-assembled state, with the housing portions 12
and 14 attached to one another using the attachment members 74, in this example fasteners
82 and lugs 76 and 78. Housing portions 12 and 14 are supported in the pre-assembled
state by ring seals 64 and 66, which have outer surfaces 72 {see Figure 2) that are sized
such that they support the housing portions 12 and 14 in spaced apart relation as shown in
Figure 6. One or more of the bands 44 may cooperate with the ring seals to help support
the housing portions 12 and 14. The separation of the housing portions 12 and 14, when
supported by ring seals 64 and 66 and /or bands 44, 1s sufficient to pernut insertion of pipe
elements 96 and 98 into their respective receptacles 16 and 18 when the coupling s in the
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pre-assembled state as illusirated in Figure 6. 1t is advantageous that ring seals 64 and 66
and/or the bands 44 have sufficient stiffness to support the housing portions 12 and 14 in
spaced relation during shipping and handhing and during installation. With reference to
Figure 3, as pipe element 98 15 inserted into receptacle 18, the retainer 42, being properly
oriented with band 44 overlying the first floor 34 and the tabs 56 overlying second floor
36, has a radius of curvature which aliows the pipe element to clear teeth 50 which project
toward the axis 22 when the {itting 10 is in the preassembled state. However, if, as shown
in Figure 3, the retainer 42 1s oriented improperly, with the band 44 overlying the second
floor 36, the retainer’s radius of curvature is smaller and {eeth 50 effectively resist
masertion of the pipe element 98 into the receptacle 18 with the segments 12 and 141
spaced apart relation in the pre-assembled state. Aperture 90 in receptacle 18 peronts
inspection post assembly, and allows one to visually determine if retainer 42 is present and
if the pipe element is insialled at least past the retainer. Cooperation between the retainer
42, 113 tabs 56, teeth 50, and the first and second {loors 34 and 36 of channels 26 and 238
prevent improper assembly of a pipe joint using fitting 10, f the pipe elements 96 and 98
could be inserted with the retainer teeth 50 facing in the wrong direction (Figure 5) then
there would be less effective mechanical engagernent to prevent iropaired joint

performance.

Once both pipe elements 96 and 98 are mserted into their respective receptacles 16
and 18 engaging the pipe stops 71 and respective inner surfaces 70 of respective ring seals
64 and 66 the fasteners 82 are tightened. Tightening the fasteners 82 draws the housing
portions 12 and 14 toward one another, and, as shown in Figure 7, the segmenis compress
the nng seals 64 and 66 and the retainers 42 against the pipe elemenis to form a fluid tight
seal and mechanical engagement between the teeth 50 and the outer surfaces of pipe
elements 96 and 9¢. The advantage of the angular orientation of teeth 50 is readily
apparent, as it causes the teeth io be self-actuaiing and resist axial forces which would tend

to draw the pipe elements out of engagement with the fitting 10.

Operation of the use of the example fitting 10 illustrates an example method of

jomning pipe elernents. In this example the method comprises:
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mserting at least a first pipe element into a first receptacle defined by first
and second housing portion attached to one another end to end in spaced relation sufficient

to permut insertion of the first pipe element; and

observing, through a first aperture in at least one of the housing portions,

whether or not the first pipe element 1s properly seated within the first receptacle.
The example method may further comprise:

mserting at least a second pipe element into a second recepiacle defined by
the first and second housing portions attached to one another end to end in spaced relation

sufficient to permit insertion of the second pipe element; and

observing, through a second aperture in at least one of the housing poriions,

whether or not the second pipe element 1s properly seated within the central space.
By way of example the method may further comprise:

adjusting positions of the pipe elements within the receptacles if the pipe

elements are not properly seated within the receptacles; and

drawing the housing portions toward one another and into engagement with
the pipe elements once the pipe elements are observed 1o be properly seated within the

receptacles.

Fittings according to the invention are expected to improve the efficiency and

reliability of forming pipe joints using plain end pipe elements.
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What 1s claimed is:
1. A fitting for connecting a plurality of pipe elements, said fitting comprising:

first and second housing portions attached to one another and defining a
phurality of receptacles for receiving said pipe elements, at least first and second
receptactes of said plurality of receptacles respectively surrounding first and second axes,
said first axis onented coavially with said first receptacle, said second axis orented
coaxially with said second receptacle, said first axis being angularly oriented with respect

to said second axis, each of said housing portions compiising:

at teast first and second channels postiioned respectively within said first
and second receptacles, said first channel facing said first axis, said second channel facing
said second axis, each of said channels having a first floor and a second floor, said first

floor having a greater radius of curvature than said second floor;

at least first and second retainers positioned respectively in said first and
second channels, each of said retainers comprising a band having oppositely disposed
ends, a plurality of teeth being positioned along one edge of said band, said teeth of said
first retainer projecting toward satd first axis, said teeth of said second retainer projecting
toward said second axis, at least one tab being positioned along an opposite edge of said
band, said hand overlying said first floor, said tab overlying said second floor when said

retainers are positioned within said channels.

2. The fitting according to claim 1, comprising no more than two of said

receptacies.
3. The fitting according to claim 1, further comprising a plurality of said tabs.
4. The fitting according to claim 1, {orther comprising:

a third channel positioned adjacent o said first receptacle, said third

channel facing said first axis;

a fourth channel! positioned adjacent to said second receptacle, said fourth

channel facing said second axis;
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first and second ring seals positioned respectively within said third and
fourth channels, said ring seals having an inner surface sized to receive said pipe elemenis
and an outer surface sized to support satd housing portions in spaced apart relation
sufficient to permut insertion of said pipe elements into said receptacles while said housing

portions are attached to one another.

5. The fiting according to claim 4, wherein said retainer bands are sized to
cooperate with said ring seals to support said housing portions in said spaced apart

relation.

6. The fitting according to claim 4, further comprising a tube extending between

said first and second ring seals.

7. The fitting according to claim 6, wherein said tube is integrally formed with

said ring seals.

8. The fitting according to claim I, wherein said teeth of said first refainer are

orignied angularly with respect to a radius extending {rom said first axis.

9. The fithng according to clairn 1, wherein said teeth of said second retainer are

oriented angularly with respect to a radius extending from said second axis

10. The fitting according to claim 1, wherein said at least one tab of said first

retainer s oriented perpendicularly to a radius extending from said first axis.

11. The fitting according to claim 1, wherein said at least one tab of said second

retainer 13 oriented perpendicular to a radius extending from said second axis.

12. The fitting according to claim 4, wherein said at least one tab of said first
retainer projects toward said third channel and said at least one tab of said second retainer

projects toward said fourth channel.
13. The fitting according to claim 1, further comprising:
a first attachment member positioned adjacent to said first receptacle;

a second attachment member positioned adjacent o said second receptacle;
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a third attachment member positioned adjacent to both said first and second
receptacles, said attachment members being adjustably tightenable for drawing said first

and second housing portions toward one another,
14, The fiting according 1o claim 13, wherein said attachment members cornprise:

first and second lugs positioned respectively on said first and second

housing portions, said first and second lugs being in facing relation;

a fastener extending between said first and second lugs, tightening of said

fastener drawing said housing portions toward one another.

1

Wh

. The fitting according to claim 1, further comprising a first aperture in said first

receptacle, said first aperture providing a line of sight transverse to said first axis.

16, The fitting according to claim 15, wherein said first aperture is posttioned

between said first and second housing portions.

17. The fitting according to claim 15 wherein said first aperture 1s aligned with

said first channel.

18. The fitting according o claim 16, further comprising a second aperture in said
second receptacle, said second aperture providing a line of sight transverse {o said second

4xi1s.

19, The fitting according 1o claim 18, wherein said second aperture 15 positioned

between said first and second housing portions.

20. The fiting according to claim 18, wherein said second aperture is aligned with

said second channel.
21. A {itting for connecting pipe elements, said fitting comprising:

first and second housing portions attached to one another and defining at
teast first and second receptacles for receiving said pipe elements, said first and second
eceptacles respectively surrounding first and second axes, said first axis oriented
coaxially with said first receptacle, said second axis oriented coaxially with said second
receptacle, said first axis being angularly oriented with respect to said second axis, each of

said housing portions comprising:
14
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first and second channels positioned respectively within said first and
second receptacles, said first channel facing said first axis, said second channel facing said

second axis;

first and second retainers positioned respectively m said first and second
channels, each of said retainers comprising a band having oppositely disposed ends, a
plurality of teeth being positioned along one edge of said band, said teeth of said first
retainer projecting toward said first axis, said teeth of said second retainer projecting

toward caid second axis;

a first aperture in said first receptacle, said first aperture providing a hine of

sight transverse to said first axis.

22. The fitting according to claim 21, wherein said first aperture is positioned

between said first and second housing portions.

23. The fitting according to claim 21 wherein said first aperture is aligned with

said first channel.

24, The fitting according to claim 21, turther comprising a second aperture in said
second receptacle, said second aperture providing a line of sight transverse to said second

axIs.

25. The fitting according to claim 24, wherein said second aperture is positioned

between satd first and second housing portions.

26. The fitting according to claim 24, wherein said second aperture is aligned with

said second channel.
27. The fitting according to claim 21, wherein:

each of said channels has a first floor and a second floor, said first floor

having a greater radius of curvature than said second floor;

at least a first tab being positioned along an edge of said band of said first

retainer opposite to said teeth of said first retainer,;

at least a second tab being positioned along an edge of said band of said

second retamer opposite to said teeth of said second retainer; wherein
15
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said band of said first retainer overlies said first floor of said first channel,
said first tab overlies said second floor of said first channel, and, said band of said second
retainer overlies said first floor of said second channel, said second {ab overlies said

second floor of said second channel.

28. The fitting according to claim 27, further comprising a plurality of said first

tabs and a plurality of said second tabs.
29. The fitting according to claim 27, further comprising:

a third channel positioned adjacent fo said first receptacle, said third

channel facing said first axis;

a fourth channel posttioned adjacent to said second receptacle, said fourth

charnel facing said second axis;

first and second ring seals positioned respectively within said third and
fourth channels, said ring seals having an inner surface sized to receive said pipe elements
and an outer surface sized to support said housing portions in spaced apart relafion
sufficient to permit insertion of said pipe elements into said receptacles while said housing

portions are attached to one another.

30. The fitting according to claim 29, wherein said retainer bands are sized to
cooperaie with said ring seals to support said housing portions in said spaced apait

relation.

31. The fitting according to claim 29, further comprising a tube extending between

said first and second ring seals.

32. The fitting according to claim 31, wherein said tube is intergrally formed with

said ring seals.

33. The fitting according to claim 21, wherein said teeth of said first retainer are

orignied angularly with respect to a radius extending {rom said first axis.

34, The fitting according (o claim 33, wherein said teeth of said second retamner

are oriented angularly with respect 1o a radius extending from said second axis
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35. The fitting according to claim 27, wherein said first tab is oriented

perpendicular to a radius extending from said first axs.

36. The fitting according to claim 35, wherein said second tab is oriented

perpendicular to a radius extending from said second axis.

37. The fitting according (o claim 29, wherein said first tab projecis toward said

third chanmel and said second tab projects toward said fourth channel.
38. The fitting according to claim 21, further comprising:
a first attachment merober positioned adjacent to said first receptacle;
a second attachment member positioned adjacent to said second receptacle;

a third attachment member positioned adjacent to both said first and second
receptacles, said attachment members being adjustably tightenable for drawing said first

and second housing portions toward one another,
39. The {itting according to claim 38, wherein said attachment members comprise:

first and second lugs positioned respectively on said first and second

housing portions, said first and second lugs being in facing relation;

a fastener extending between said first and second lugs, tightening of said

fastener drawing said housing portions toward one another.

40. The fitting according to claim 21, further comprising a first aperture in said

first receptacle, said first aperture providing a line of sight transverse to said first axis.

41, The fithing according to claim 40, wherein said first aperhure is positioned

between said first and second housing portions.

42. The fitting according to claim 40 wherein said first aperture is aligned with

said first channel.

43. The fitting according to claim 41, further comprising a second aperture in said
second receplacle, said second aperture providing a hine of sight transverse to said second

AXis.
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44, The fitting according to claim 43, wherein said second aperture is positioned

between said first and second housing portions.

45, The fitting according to claim 43, wherein said second aperture is aligned with

said second channel.

46, A retainer positionable within a fitting for joining pipe elements, sad retainer

Comprising:

an arcuate band having oppositely disposed ends, said band surrounding an

axis coaxial with said band;

a plurality of teeth positioned along one edge of said band, said teeth

projecting toward said axis;

at least one tab being positioned along an oppostie edge of said band, said
at least one tab projecting in a direction away from said testh, said at least one {ab being

offset from said band toward said axis.

47. The retainer according to claim 46, wherein said teeth are oriented angularly
with respect (o a radius extending from said first axis.

48. The retainer according to claim 46, wherein said at least one tab is oriented
perpendicular to a radius extending from said first axis.

49, A moethod of joining pipe elements, said method comprising:

mserting at least a first pipe element into a first receptacle defined by first
and second housing portion attached to one another end to end in spaced relation sufficient

to permuit insertion of said first pipe element; and

observing, through a first aperture in at least one of said housing portions,

whether or not said first pipe elerent is properly seated within said first receptacle.
50. The method according to claim 49, further comprising:

mserting at least a second pipe element info a second receptacle defined by
said first and second housing portions attached to one another end to end in spaced relation
sufficient to permit insertion of said second pipe element; and
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observing, through a second aperture in at least one of said housing
portions, whether or not said second pipe element is properly seated within said central

space.
51, The method according to claim 50, further comprising:

adjusting posttions of said pipe elements within said receptacles if said pipe

elements are not properly seated within said receptacles; and

drawing said housing porfions toward one another and nto engagement
with said pipe elements once said pipe elements are observed to be properly seated within

said recepiacles.



