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AIR FLOW CONDUIT QUICK CONNECTOR
BACKGROUND

Air flow conduits found in automotive vehicles typically are flexible
and attached to flow control devices, such as solenoid valves, air compressors, etc. by
means of various connectors. One such connector is a Legris type connector.having
fingers with flexible ends which grab the end of the flexible conduit.

However, this type of connector is susceptible to widely varying
component manufacturing tolerances which cause the insertion force to vary between
extremely high and low magnitudes. In addition, there is no indication of a fully,
sealed connection between the conduit and the connector.

Since the conduits, connectors and air operated devices are typically
made by different manufacturers, problems can be encountered due to allowable
dimensional tolerance buildup between the various parts. An extreme tolerance
buildup could create a "no build" situation.

Thus, it would be desirable to provide a quick connector devised for air
flow conduits which overcomes the problems encountered with previously devised
air flow conduit connectors. It would also be desirable to provide such an air flow
conduit quick connector which has a low insertion force, provides an indication of a
fully sealed connection between the conduit and the air flow conduit, as well as a
quick connector which minimizes dimensional tolerance buildup which could create
a "no build" situation.

SUMMARY

The present invention is an air flow conduit quick connector which is
advantageously employed in an application in which a flexible air flow conduit is.
attached in fluid flow communication to an air flow control device, such as a
solenoid valve, air compressor, etc. The quick connector of the present invention
finds additional advantageous use with air operated devices and air flow conduits
employed in automotive vehicles.

In one aspect of the invention, a connection is provided between an air

flow conduit, a conduit having an end form with an annular enlarged diameter flange
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spaced from one end of the conduit, and an air flow use device. The connection is
provided by a quick connector which includes a seal member mounted on the conduit
adjacent to the flange, a port adapted to be carried on an air flow device, the port
having a through bore extending therethrough and a shoulder formed between an
intermediate tubular portion and an enlarged end portion and a housing having a
through bore extending between first and second ends. A transverse aperture is
formed in the housing intersecting the through bore. A retainer is insertable through
the transverse bore. The end form of the conduit is insertable into the housing with
the flange on the end form spaced from the second end of the housing. The port is
insertable through the first end of the housing into the through bore to a fully sealed
position in engagement with the end form of the conduit wherein the retainer is
movable through the transverse bore to bring one side edge of the retainer into
engagement with the shoulder on the port to prevent axial displacement of the port
from the conduit.

In one aspect, the shoulder on the port is spaced from a first end of the
port. The flexible conduit has an inner conduit and an outer conduit disposed over
the inner conduit, the end form disposed on the inner conduit and projecting outward
from one end of the outer conduit. The end of the outer conduit preferably abuts the
second end of the housing.

An inner surface as formed adjacent the second end of the housing in
the through bore. The inner surface is positioned bias the flange on the conduit into
engagement with the port.

In another aspect of the invention, the housing includes a chamber
axially spaced from the transverse bore. The chamber receives the joined end form
and the end portion of the port.

Also, the housing includes a slot extending from the second end
partially through the housing. The slot receives the end form of the conduit for
insertion of the end form of the conduit into the chamber in the housing.

The present air flow control quick connector overcomes many of the

problems encountered with previously devised air flow quick connectors typically
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used in automotive vehicles. The quick connector of the present invention provides a
fully sealed, secure connection between a flexible air flow conduit and an air flow
control device; while at the same time providing low insertion force, high pull out
force and an indication of a fully sealed connection. The quick connector to the
present invention also minimizes any impact from allowable dimensional tolerance
build up in the flexible conduit, the quick connector and the air flow control device
which could create an "out of tolerance" or "no build" connection.

BRIEF DESCRIPTION OF THE DRAWING

[0012] The various features, advantages and other uses of the present
invention will become more apparent by referring to the following detailed
description and drawing in which:

[0013] Fig. 1 is an exploded, perspective, partially longitudinally cross-
sectioned view of the air flow control quick connector of the present invention used
to connect an airflow conduit to an air flow control device; l

[0014] Fig. 2 is a perspective view of the quick connector to the present
invention shown in a partially assembled state;

[0015] Fig. 3 is an enlarged, partial, perspective, longitudinal, cross-sectional
view showing the quick connector of the present invention in a fully assembled state
with an air flow conduit and port;

[0016] Fig. 4 is an exploded, perspective view of the quick connector of the
present invention,

[0017] Fig. 5 is a exploded, end view of the quick connector shown in Fig. 4;

- [0018] Fig. 6 is a perspective view of the fully assembled quick connector of
the present invention; and

[0019] . Fig. 7 is a bottom perspective view of the quick connector of the
present invention shown in a shipping condition attached to the flexible conduit and

carrying a dust cover.
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DETAILED DESCRIPTION

Referring now to the drawing, and to Figs. 1-7 in particular, there is
depicted an air flow conduit quick connector 10 of the present invention. The quick
connector 10 is ideally suited for sealingly connecting a flexible conduit 12,
particularly an air flow conduit 12, to an air flow use or control device 14, such as a
valve, air compressor, etc.

In general, the quick connector 10 includes a conduit end form 16
carrying one or more seals 18, a female component or housing 20 having an axially
extending, longitudinal through bore 22, a retainer 24 and a connection port 26.

The flexible conduit 12 includes an inner tube 30, formed of metal or
plastic, such as nylon, by way of example only. An annular flange 32 of an enlarged
diameter is formed in the end form 16 of the inner tube 30 spaced from an end 34 of
the inner tube 30. One or more seal members 18, including one or more O-rings or a
double-lobe single seal 18 is mounted on the end form 16 immediately adjacent one
side edge of the annular flange 32, between the annular flange 32 and the end 34 of
the inner tube 30.

An outer tube or sheath 36 is mounted over substantially the entire
length of the inner tube 30. The outer tube or sheath 36 prevents permeation of
exterior contaminants into the inner tube 30. In the present application, an end
portion of the outer tube 36 is stripped back or cut away exposing the end form 16
shown in Fig. 1.

The port 26 is formed of any suitable material, such as metal or plastic,
with plastic being preferred for its easy moldability and low cost. The port 26 is
formed with a first end portion 40 having a first end 42, an opposed second end
portion 44 with a second end 46, and an intermediate tubular portion 48 integrally
connecting the first and second end portions 40 and 44.

An axial bore 50 extends completely through the first and second ends
42 and 46 of the port 26. The bore 26 preferably has a constant diameter section in
the tubular portion 50 and enlarged, stepped portions in the first and second ends
portions 40 and 44 as described hereafter.
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As shown in Fig. 1, the stepped end portion of the bore in the first end
portion 40 of the port 26 includes a first diameter bore portion 52 extending axially
from one end of the through bore in the tubular portion 48, a radially outward
extending, generally angular or curved step 54 which extends between the first bore
portion 52 and an enlarged diameter second bore portion 56. The second bore
portion 56 transits into a radially outward extending third bore portion 58 which
extends to the first end 42 of the first end portion 40.

The stepped bore in the second end portion 44 of the port 26 may have
any configuration, such as the stepped bore configuration in the first end portion 40
or any other bore shape for fluid flow communication and connection to a through
bore in the air flow control device 14.

The port 26 is sealingly and securely mounted on the air flow control
device 14 by any of a number of suitable connection means. The port 26, for
instance, can be integrally molded as part of the air flow control device 14.
Alternately, various connectors, such as snap rings, quick connectors, etc. may be
employed to mount the port 26 to an outlet flange or collar on the air flow control
device 14. |

The housing 20 of the quick connector 10 is formed of a suitable
material, such as a glass filled nylon 12, by example only. The housing 20 may be
formed of other plastic materials, as well as metal.

As shown in Fig. 1-7, the housing 20 cooperates with the retainer 24 to
form a quick connector for securely retaining the port 26 in the housing 20 in a sealed
relationship with the end form 16 of the conduit 12. The housing 20 and retainer 24
are similar to that shown in the quick connectors described in U.S. Patent Nos.
5,542,716, 5,730,481, 5,782,502, 5,863,077 and 5,951,063

As explained in greater detail therein, the housing 20 is formed of a
pair of annular rings 64 and 66, each having a central aperture 68 and 70 extending
therethrough and forming part of the through bore 22. A pair of axially extending
flat surfaces 72 and 74 are disposed in parallel and diametrically spaced apart to

space the annular rings 64 and 66 a predetermined distance apart from each other.
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The edges 76 of each of the flat surfaces 72 and 74 forms a first aperture 78
extending transversely to the through bore 22. The opposite edges 80 of the flats 72
and 74 form a second aperture 82 aligned with the first transverse aperture 78 and
forming a transverse bore extending perpendicularly through the housing 20 to the
axially extending through bore 22. The apertures 78 and 82 are sized to releasably
receive the retainer 24. As is described in the above mentioned patents, the retainer
24 is formed of a suitable material, such as a plastic, and more preferably, a
polyphthalamide (PPA).

The retainer 24 is in a form of a one piece, integrally molded or shaped
body having a pair of spaced side legs 86 and 88 which are interconnected at one end
by a central end wall 90. Outwardly extending projections 92 and 94 extend axially
along a lower portion of each side leg 86 and 88, respectively, and are adapted to
releasably snap around the edges 80 on the flats 72 and 74 in the housing 20 to
releasably lock the retainer 24 in the fully inserted position in which the retainer 24
engages the shoulder 51 formed between the first end portion 40 and the intermediate
portion 48 of the port 26 and forcibly hold the port 26 in a fixed axial position within
the housing 20 in a sealing relationship with the end form 16 of the conduit 12.

A pair of axially extending, inner grooves 96 are formed interiorly in
the flats 72 and 74 and are adapted to receive the projections 92 and 94 of the retainer
24 to position the retainer 24 in a partially inserted, storage or transport position
which allows the port 26 to be inserted through the bore 22. Only when the shoulder
51 has cleared the apertures 78 and 82 in the housing 20 and is disposed at least in
line with the inner surface of the annular ring 66 can the retainer 24 be fully inserted
into the locked position described above in the housing 20.

As shown in Figs. 4 and 5, first and second arms 87 and 89 depend
from a boss formed adjacent to the end wall 90. An inverted, U-shaped slot 91 is
formed on the inner surfaces of the arms 87 and 89 and the boss. The slot 88 is sized
to snugly conform to the outer diameter of the intermediate portion of the port 48.

The outer ends of each of the arms 87 and 89 are angled or tapered to act as guide
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surfaces to assist in sliding movement of the arms 87 and 89 over the tubular
intermediate portion 48 of the port 26. |
As shown in Figs. 1-7; the housing 20 also includes a cylindrical

extension 100 with the longitudinally extending bore 22 extending therethrough. A

small diameter bore 102 extends through an annular enlargement 104 in the end 106
of the cylindrical extension 100 and has a diameter approximate or slightly larger
than the outer diameter of the inner tube 30 of the conduit 12. The annular
enlargement 104 projects inwardly from the inner surface 110 of the end wall 106 of
the cylindrical enlargement 100 to an inner edge or surface 112. The inner surface
110 of the end wall 106 acts as a stop limiting the distance of insertion of the port 26
into the housing 20. The inner surface 112 on the annular enlargement 104 will then
be positioned to engage and bias the flange 16 on the end form 18 of the conduit 12
urging the end form 16 to the left, in the orientation shown in Fig. 1, and secure
sealing engagement with the inner surface of the first end portion 40 of the port 26,
as described hereafter.

Referring now to Figs. 2-6, the sequence of assembly of the air flow
conduit quick connector 10 of the present invention will now be described.

Beginning with the assembly shown in Fig. 2, the end form 16 of the
conduit 12, from which the end portion of the outer sheath or tube 36 has been
removed, is inserted through a slot 114 formed in the housing 20. The slot 114 is
located adjacent to the locking surfaces or edges 80 on the flats 72 and 74 and
extends from the end 106 through the ring 66. The slot 114 enables the end form 16
of the conduit 12 to be inserted into the housing 20.

In this position, as shown in Fig. 3, the end 37 of the outer sheath or
tube 36 is disposed in substantial registry with the outer surface 113 of the annular
enlargement 110. The inner surface 112 of the enlargement 110 is disposed in
contact with one side or edge of the flange 32 on the end form 16 to bias the end
form 16 to the left of the orientation shown in Fig. 2 into secure engagement with the

port 26.
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Next, as shown in Figs. 3 and 6, the housing 20 and the port 26 are
moved relative to each other to cause the first end portion 40 and a part of the
intermediate tubular portion 48 of the port 26 to be inserted through the apertures 68
and 70 in the annular rings 64 and 66 on the housing 20 until the end 42 of the first
end portion 40 of the port 26 is disposed in contact with the inner wall 110 of the
annular enlargement 104 on the cylindrical portion 100 of the housing 20. During
such sliding insertion of the port 42 into the housing 20, the end bore portion 58 in
the first end portion 40 of the port 26 will initially engage the seal member or
members 18. The slightly inclined or ramped surface of the end bore portion 58 will
center and guide the port 26 over the seal members 18 until the seal members 18 are
disposed in secure sealing contact with the outer surface of the inner tube 30 of the
end form 16 in substantial engagement with the shoulder 54 in the stepped bore in
the first end portion 40 of the port 26.

In this position, the end portion 34 of the end form 36 is disposed in
contact with the first bore portion 52 of the port 26 which first bore portion 52 acts as
a bearing surface for the end form 16.

It will be understood that only when the port 26 has been fully inserted
into the cylindrical extension 100 of the housing 20, with the shoulder 51 on the
inner end of the first end portion 42 of the port 26 disposed in alignment with the
inner edge of the annular ring 66 of the housing 20 or axially beyond the inner edge
into the hollow interior of the cylindrical extension 100, can the retainer 24 be
forcibly urged from the temporary storage position to the fully inserted position
wherein the projections 92 and 94 snap around and lock over the lock edges 80 on
the flats 72 and 74 of the housing 20. In this position, one side edge of the retainer
24 will engage the shoulder 51 on the port 26 to prevent axial disengagement or
separation of the port 26 from the conduit 12.

When it is desired to intentionally separate the port 26 from the end
form 16 of the conduit 12, the ends of the side legs 86 and 88 of the retainer 24 are
forced radially inward until the projections 92 and 94 on the side legs 86 and 88,
respectively, disengage from the lock edges 80 on the housing 20 thereby allowing
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the retainer 24 to be pulled to the temporary storage position in the housing 20. The
housing 20 and the conduit 12 may then be separated from the port 26 or, alternately,
the housing 20 can be left mounted on the port 26, with the end form 16 of the
conduit 12 urged through the slot 114 in the housing 20 thereby again separating the
conduit 12 from the port 26.

Referring now to Fig. 7, there is depicted a temporary dust cover 120
which is used during storage or shipment of the assembled conduit 12, the quick
connector housing 20 and the retainer 24 from the manufacturing facility to the
facility or site where the quick connector 10 and the conduit 12 will be connected to
the port 26 on the air flow device 14.

The dust cover 120 has a cap portion 122 formed of a hollow annular
end 124 and a slightly smaller diameter intermediate portion 126. The portions 124
and 126 are devised to snap over the flange 32 on the end form 16. A closed end 128
on the intermediate portion 126 covers the open end 34 of the end form 16. A
generally planar finger tab or handle 130 projects from the closed end 128 exteriorly
of the outer end of the housing 20. The finger tab 130 provides a surface to enable an
installer to both insert the dust cover 120 through the end of the housing 20 into
engagement with the end form 16 or to remove the dust cover 120 from the housing
20 prior to installation of the housing 20 and the conduit 12 on the port 26.

In summary, there has been disclosed a unique air flow conduit quick
connector which provides simple and quick interconnection of the air flow conduit
and a port on an air flow control device as well as low insertion force, full sealed
engagement between the components, and an indication of complete sealing
engagement of the conduit and the port. At the same time, the housing and the
retainer portions of the quick connector may be assembled and manufactured in
conformance with the dimensions of the end form 16 on the conduit 12 to prevent
undesirable tolerance build up which may occur when different components of an

assembly are manufactured by different manufacturers.
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What is claimed is:

1. A fluid conduit to air flow device connection comprising:

an end form on a conduit having an annular enlarged diameter flange
spaced from one end of the conduit;

a seal member mounted on the conduit adjacent to the flange;

a port adapted to be carried on an air flow device, the port having a
through bore extending therethrough and a shoulder formed between an intermediate
tubular portion and an enlarged end portion,

a housing having a through bore extending between first and second
ends;

a transverse bore formed in the housing intersecting the through bore;

a retainer insertable through the transverse bore, the retainer having a
side edge;

the end form of the conduit insertable into the housing with the flange
on the end form spaced from the second end of the housing; and

the port insertable through the first end of the housing into the through
bore to a fully sealed position in engagement with the end form of the conduit
wherein the retainer is movable through the transverse bore to bring one side edge of
the retainer into engagement with the shoulder on the port to prevent axial

displacement of the port from the conduit.

2. The connection of claim wherein the seal is a double lobe seal.

3. The connection of claim 1 wherein the shoulder on the port is

spaced from a first end of the port.

4. The connection of claim 1 wherein the conduit comprises:
a flexible conduit having an inner conduit and an outer conduit
disposed over the inner conduit, the end form disposed on the inner conduit and

projecting outward from one end of the outer conduit.
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5. The connection of claim 4 wherein:

the end of the outer conduit abuts the second end of the housing.

6. The connection of claim 1 further comprising;
an inner surface formed adjacent the second end of the housing, the
inner surface positioned to bias the flange on the conduit into engagement with the

port.

7. The connection of claim 1 further comprising:
the housing including a slot extending from the second end partially
through the housing, the slot receiving the end form of the conduit for insertion of the

end form of the conduit into the through bore of the housing.

8. The connection of claim 1 wherein the housing comprises:
a chamber axially spaced from the transverse bore, the chamber

receiving the joined end form and the end portion of the port.
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FIG. 7
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