Office de la Propriete Canadian CA 2139852 C 2004/09/21

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 1 39 852
g'rngL%?rri]ciesgaenada ﬁ?:luagt?;%/aﬁ;da (12) BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de dépot PCT/PCT Filing Date: 1992/07/10 (51) Cl.Int.%/Int.CI.° F16L 37/084
(87) Date publication PCT/PCT Publication Date: 1994/01/20| (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2004/09/21 VARDEN, ARNOLD, CA
(85) Entrée phase nationale/National Entry: 1995/01/09 (73) Proprietaire/Owner:

VARDEN, ARNOLD, CA
(74) Agent: BERESKIN & PARR

(86) N° demande PCT/PCT Application No.: CA 1992/000295
(87) N° publication PCT/PCT Publication No.: 1994/001/711

(54) Titre : RACCORD DE CANALISATION DE FLUIDE
(54) Title: FLUID LINE CONNECTOR FITTING

2 50
7 7
RN T e Y 77

P N LA L /T 7T 777

NN NN A S AN
S N e =

A N OSSR T )

/ 2 & LR Vo7
62 5036 g

(57) Abrége/Abstract:

A fluid line connector fitting I1s provided which has first and second generally tubular members (10, 14), one end (16) of the
second member (14) being slidably receivable within the first member (10). Releasable locking means (46) are also provided to
prevent withdrawal of the second member (14) from the first member (10). The locking means (46) are releasable by the action
of a release means which reacts to the longitudinal movement of the second member (14) towards the first member (10).
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(57) Abstract
A fluid line connector fitting is provided which has first and second generally tubular members (10, 14), one end (16} of the |
second member (14) being slidably receivable within the first member (10). Releasable locking means (46) are also provided to
prevent withdrawal of the second member (14) from the first member (10). The locking means (46) are releasable by the action of
2 release means which reacts to the longitudinal movement of the second member (14) towards the first member (10).
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Fluid Line Connector Fitting

FIELD OF THE INVENTION

This invention relates to connectox fittings for
attaching a fluid line to another component in a fluid
system. .

BACKGROUND OF THE INVENTION

In fluid systems, such as systems for delivering
air or hydraulic fluid, it is £frequently necessary to
attach flexible-tubing"whidhactsas a conduit for the
fluid to a component of the system which may receive fluid
from the tubing or act as a fluid source for the tubing.
Various connectors for accémplishing this have been
devised. Such connectors typically have a first member
threadedly connectable to the component and provision for
attaching the tubing to the first member. Prior devices
typically embddy a compression fitting which 1interacts
with the first member to cause the tubing to be pressed
against the fir_st member. The compression fitting may
also include a ferrule at the junction of the first and
second members and,the tubing.

Ideally, a fluid line connector fitting should
give a fluid tight'seal, allow for easy disconnection of
the tubing from the first member and be reusable many
times over without significant deterioration of its fluid
sealing capabilities. Prior fluid line connector fittings
have not optimized all three of these parameters
simultaneously. The prior fluid line connector fittingé
which form a fluid tight seal have typically required
tools for connection or considerable force to remove the
tubing from the first member. Prior fluid connector
fittings which are easy to disassemble have typically not
provided optimal fluid sealing capabilities.

SUBSTITUTE SHEET
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SUMMARY OF THE INVENTION

2 fluid 1line connector fitting 1is provided

comprising:

o

a first generally tubular member;

a second generally tubular member one end of

which is slideably receivable within said first said

generally tubular member;
releasable locking means for connecting said

first and second members to prevent withdrawal of said

second member from said first member; and
release means reacting to longitudinal movement

of said second member towards ‘gaid first member for

releasing sald releasable locklng means.
. Further objects and advantages will appear from

the following description, taken together with the

accompanylng drawlngs

BRIEF DESQRIPTION QF DRAWINQS

Fig. 1 shows an exploded view of a fluid line

connector flttlng accordlng to the present invention;
' Fig. 2 is a cross-usectlonal view through a fluid

line connector flttlng according to the present invention

showlng the locklng mechanism engaged; and
Fig. 3 is a partlal sectional view showing the

fluid line connector.of Fig. 2 with the locking mechanism

disengaged.

DETAILED DE§CRIPTIQN OF PREFERRED EMBODIMENT
Referrlng to the drawmngs, a first tubular

member 1s generally 1nd1cated.by reference 10. The first
member 10 has a receiving end 12 which slideably receives
an insertion end 16 of a second generally tubular member

14.
The first member 10 has a connecting end 18

opposite the receiving end 12. The connecting end 18 1is
provided with external threads 20 and internal threads 21
which lndependently'act.as a means 1oOr attaching the first
member 10 to a correspondingly threaded £luid system
component (not shown). Such attachment may be further
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facilitated by providing a suitable tool engaging portion
52 intermediate the connecting and receiving ends, 18 and
22 respectively. The tool engaging portion 22 may, as
shown, simply be hexagonal 1n Cross- -section so that it may
be gripped by a wrench.

Referring to Fig. 2 the Iirst member 10 1s
provided with a circumferential groove 24 approximately
mid-way along +he bore and extending around the bore. The
groove 24 receives an 0-ring 26 which acts as a fluid seal
hbetween the first member 10 and the insertion end 16 of
the second member 14

adjacent the receiving end 12 of the first
member 10 is a c;rcumferentlal recess 28. The recess 28
has an outermost face 30 towards the receiving end 12.
The outer face 30 includes an undercut 32 extending toward
the receiving end 12 so that the outer face 30 of the
recess slopes away from the receiving end 12 with the
radially innermost portion of the outer face 30 being
closest to the receiving end 1l2. AS will be discussed in
more detail below., ' +he undercut 32 helps to resist
longitudinal separation of the fluid line connector.
Although maklng the outer face 30 of the recess 28
generally perpendicular to the centre line of the bore ot
the first member 10 will provide some resistance against
longitudinal separation, preferably the outer face 30 of
the recess 28 should have an undercut slope of
approximately 2 1/2 degrees from the perpendicular.

Referring now to the second member 14, the
second member 14 has a ridge 34 extending circumfer-
entially therearound intermediate its ends. The ridge 34
has a bevelled face 36 tapering towards the insertion end
16. The bevelled face 36 and ridge 34 act in combination
as a cam for part of a release mechanism which will be
described in more detail below.

The end of the second member 14 opposite the
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The ridges 40 extend generally at right angles from the
second member 14 and taper toward the end 38. The ridges
40 act to secure a resilient fluid line or tube 42 mounted
over the end 38 to the second member 14. Each of the
ridges 40 has an apex 44 and at its furthest distance from
+he centre line of the second member l4. The diameter of
each ridge 40 measured at the apex 44 1is slightly greater

than the diameter.of-the remaining ridges toward the end

38. Accordingly, a tube mounted over the ridges 40 will
flare slightly toward the.insertion end 16. The purpose

of this flaring is discussed in more detail below.

The first"and secohd members 10 and 14
respectively are-cOnnected'by_a'sleeve 46 which acts as a
locking means " 'pfeventing longitudinal separation of the
first and second members, 10 and 14. The sleeve 46 has a
generally tubular first end 48 and a plurality of
resilient retaining ‘members 350 extending from it. The
resilient members_ 50 are generally parallel to the bore of
the sleeve 46. Each of the retaining members 50 has a tab
52 extending -radially inwardly therefrom at the end
opposite the firSt end 48. The tab 52 is contoured to
engage the recess 28 at the receiving end 12 of the first
member 10. Accordingly, the tab has an inner face 54
which generally slopes toward the first end 48 of the
sleeve and engages the andercut 32 of the outer face 30 of
the recess ng. Each of the tabs 52 has a bevelled outer
surface 56 sloping toward the first end 48 of the sleeve

46. The bevelled outer surface 56 engages a similarly
sloped chamfer 60 at the receiving end 12 of the first
member 10 to urge the tabs over the receiving end 12 by

follower 62 extending inwardly from the resilient members

50 intermediate the first end 48 and the tabs 52. The cam

follower 62 has a generally trapezoidal cross section and
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such as brass, so that repeated insertion and removal will
not cause significant wear on the members themselves and
the O-ring 26 may be replaced relatively simply should it
be damaged or worn. _ | -

Another feature of the device of the present
invention is that attempting to pull the tube away from
the first member 10 will result in the bore of the first
end 48 of the sleeve 46 pressing the tube 42 more tightly
toward the ridges 40 to counteract any tendency of the
tube to pull off the ridges 40. Also, by virtue of the
undercut 32 of'the first face 30 of the recess 28 and the
corresponding inn_er face 54 of the tab, urging of the
sleeve 46 away from the first member 10 causes the tab to

be drawn toward the interior of the recess 28 to prevent

15

20

25

30

35

slippage of the tab out of the recess 28.
The sleeve 46 and the outer sleeve 61 may be

made from a resilient material such as plastic.
It is to be appreciated that what has been

described is a preferred embodiment of the present
invention. ‘Variations may be apparent to those skilled in
the art in adapting the present invention to specific
circumstances;' Such variations may include the particular
angle of the undercut, the cam and cam follower profile
and the material selected for the various components.
Furthermore, although a "resilient" retention member has
been shown, the word resiliént should be interpreted
broadly enough to include hinged retention members which
are resiliently biased toward the centre of the sleeve 46
by springs or the like.  Such variations and other
variations which are within the spirit and scope of the
present invention as set forth in the appended claims are
deemed to form part of the present invention.

It may be desirable, particularly in high
pressure applications, to retain the tube 42 on the end 38
of the second member 14 by means other than ridges 40.
For example, the end 38 may be threaded so as to receive
a further threaded fitting on the tube 42. Furthermore,
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in high pressure applications it may be desirable to
replace the O-ring 26 with a different seal, for example,

a cup type seal having a generally U- shaped cross-section.

o
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:
1. A fluid line connector fitting comprising:

a first generally tubular member;

a second generally tubular member, one end of which is slidably
receivable within said first generally tubular member and the opposite end of
which is connectable to a fluid line;

releasable locking means for connecting said first and second
members to prevent withdrawal of said second member from said first
member;

release means reacting to longitudinal movement of said second
member towards said first member for releasing said releasable locking
means;

a generally tubular sleeve having an axis and carrying a part of said
releasable locking means and a part of said release means and having a
generally tubular first end for extending around said fluid line and at least one
radially resilient member extending axially away from said first end;

a further part of said releasable locking means being carried by said

first member: and

a further part of said release means being carried by said second
member.

2. A fluid line connector fitting comprising:

a first generally tubular member;

a second generally tubular member, one end of which is slidably
receivable within said first generally tubular member and the opposite end of
which Is connectable to a fluid line;

releasable locking means for connecting said first and second

members to prevent withdrawal of said second member from said first

member:




10

15

20

25

30

CA 02139852 2003-09-24

-9-

release means reacting to longitudinal movement of said second
member towards said first member for releasing said releasable locking
means;

a generally tubular sleeve carrying a part of said releasable locking
means and a part of said release means and having a generally tubular first
end for extending around said fluid line and at least one resilient member
extending axially away from said first end:

a further part of said releasable locking means being carried by said
first member;

a further part of said release means being carried by said second
member;

sald releasable locking means including at least one tab extending
radially inwardly from said resilient member and a corresponding recess
extending into the outer surface of said first member for receiving each said
tab; and

sald release means including at least ohe cam extending radially
outwardly from along the length of said second member which acts against a

cam follower extending inwardly from said sleeve.

3. A fluid line connector fitting as claimed in claim 2 wherein:

each said tab has an outer face and an inner face, and;

the outer face of each said tab has a bevelled face which engages an
edge of said first member to urge each said tab radially outwardly when said
sleeve is urged toward said first member;

the Inner face of each said tab slopes toward said first end of said
sleeve;

sald corresponding recess having an outermost face, the outermost
face of each said recess has an undercut which engages said inner face of
said tab to prevent said tab from expending radially outwardly when said

sleeve is urged away from said first member.
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4. A fluid line connector fitting as claimed in claims 1, 2, or 3 wherein the
end of said sleeve surrounding said fluid line and said second member are
provided with co-operative longitudinal stop means which prevent withdrawal

of said fluid line and said second member through said first end.

5. A fluid line connector as claimed in claims 1, 2 or 3 wherein:

the end of said sleeve surrounding said fluid line and the portion of said
second member connectable to said tube are provided with cooperating
longitudinal stop means which prevent withdrawal of said fluid line and said
second member through said first end, said longitudinal stop means
comprising respective cooperating surfaces on the interior of said sleeve and
on the exterior of a fluid line mounted on and frictionally engaging said second

member, at least one of said surfaces being tapered.

6. A fluid line connector fitting as claimed in claims 1, 2 or 3 wherein the
end of said first member facing away from said second member is threaded

for connection with a correspondingly threaded member.

7. A fluid line connector fitting as claimed in claims 1, 2 or 3 further having

a seal extending between said first and second members.

8. A fluid line connector fitting as claimed in claims 1, 2 or 3 wherein the
end of said first member facing away from said second member is threaded
for further connection onto a correspondingly threaded member and a seal
extends between said first and second members.

9. A fluid line connector as claimed in claims 1, 2 or 3 wherein:

the end of said sleeve surrounding said fluid line and the portion of said
second member connectable to said tube are provided with cooperating
longitudinal stop means which prevent withdrawal of said tube and said
second member through said first end, said longitudinal stop means

comprising respective cooperating surfaces on the interior of said sleeve and
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on the exterior of a tube mounted on and frictionally engaging said second
member, at least one of said surfaces being tapered; and

a seal extends between said first and second members.
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