
S P E C I F I C A T I O N                        METALLIC HOSE JOINT
FIELD OF THE INVENTION      The present invention relates to a metallic
hose  joint, and more particularly to a metallic joint comprising 



a nipple and a sleeve for caulking a hose made of a heat  resistant
material that can withstand high temperature  fluids.      The present
invention is applicable to hoses made of  rubber or resin such as power
steering hose, oil brake  hose, hydraulic suspension hose, oil hose, fuel
hose, high  pressure hydraulic hose, and super-high pressure hose for
water jet.    BACKGROUND OF THE INVENTION       It is known in the art to
use metallic hose joints  



that can be fixed on hoses made of rubber or resin for  connecting the
hoses to different equipments. Hose joints  of this type and particularly
those for high pressure  fluids should not leak during use at the portion
where the  joint and the hose are tightly connected. The hose joint  must
therefore have a high and continuous sealing  performance to prevent fluid
leakage.       Figs. 10 and 11 show examples of the prior art         



metallic hose joint.      The metallic hose joint 1 shown in Fig. 10
comprises a  nipple 3 to be inserted into a rubber hose 2 and a sleeve 5
which is formed concentrically with said nipple 3, and is  tightly engaged
with the rubber hose 2 by means of annular  caulking members 7, 7a that are
formed by pressing the  sleeve 5 in the radial direction.       The shown
rubber hose 2 is provided with a reinforce-  ment layer 13 between its
inside rubber wall 9 and outside  rubber wall 11 made of heat resistant
rubber. The inside  rubber wall 9 is made of soft rubber such as nitrile
and 



neoprene rubber. The reinforcement layer 13 comprises  braid, thread wound
in spiral, or wire and the like. The  outer periphery of the nipple 3 has
circumferential  serrations 15 to prevent slipping off of the hose.
The rubber hose 2 is inserted in the gap between the  nipple 3 and the
sleeve 5 of the above construction, and the caulking members 7 and 7a
provided at two locations on  the sleeve 5 are utilized to fixedly engage
the rubber hose  2 with the joint 1 by so-called two-stage caulking
structure.       Fig. 11 shows another example of the prior art hose joint
which differs from the first example in the inner  shape of the sleeve and
in the caulking method. 



The metallic hose joint la comprises a nipple 3a and a sleeve 5a. The
nipple 3a is identical in shape with the
3  nipple 3, but the sleeve 5a is provided on its inside face  with an
annular groove 17 extending in the circumferential  direction. The sleeve
is indented radially to form a  so-called flat caulking member 7b.       To
prevent fluid leakage via the faces where the  



nipple 3 or 3a and the sleeve 5 or 5a come in contact with  the inner and
outer walls of the prior art hose 2,  tightening force exerted by the
nipple 3, 3a and the sleeve  5, 5a may be increased. However, when the
tightening force  is increased too much, the inner wall 9 of the rubber
hose  may be broken by the serrations 15. Even if pressed, a  portion of
the rubber volume would shift to where the  pressure is not acting, as the
rubber is elastic and forms  an annular bulge 19 or 19a along the entire
circumference  at the tip of the nipple 3, 3a (the end face in the
direction of hose insertion). As the bulge 19 or 19a is  subjected to
substantial deformation, this portion would 



easily become deteriorated by repeated compressions, caus-  ing cracks over
a short period of time.       Further, when the bulge 19 or 19a is formed,
the  tightening force would decrease for the volume of the  rubber being
shifted, failing to achieve the desired  tightening.       As the
temperature of the rubber hose rises when the  equipment to which it is
attached is in use, stress on the  rubber between the nipple 3, 3a and the
sleeve 5, 5a would      



4       increase due to thermal expansion. In other words, the  stress of
the rubber increases as the rubber temperature  rises, and the sealing
performance would temporarily  improve. However, the rubber temperature
drops with time  after the operation of the equipment is suspended, causing
gradual stress relaxation. As the time elapses, the stress  relaxation
accelerates. The rubber stress is thus 



decreased by being repeatedly subjected to temperature rise  and drop, and
the rubber hose would eventually lose its  sealing property against the
fluid.       The present invention has been contrived in view of  the
foregoing situation.       The first object of the present invention is to
provide a metallic hose joint for hoses by improving the  nipple to prevent
its bulging and to thereby prevent stress  relaxation.       The second
object of the present invention is to  provide a metallic hose joint for
hoses which maintains  



high sealing performance over an extended use.   DISCLOSURE OF THE
INVENTION       The present invention comprises a nipple to be  inserted
inside a hose and a sleeve formed concentrically  with said nipple.  An
annular groove is formed on the outer  periphery of the nipple to receive
the expanded portion of  the rubber toward the tip end of the nipple when
the sleeve                                     5 



is caulked and to prevent the rubber from bulging at the  tip end of the
nipple.       The annular groove is so configured that it can  receive a
portion of the inner rubber wall of hose when the  hose is inserted between
the nipple and the sleeve and the  latter is caulked. The annular groove
has a size  sufficient to receive the bulging inner rubber wall with an
allowance, forming a gap at the bottom. It should be noted  that the
configuration of the annular groove is suitably  determined depending on
the diameter, thickness and  material of the rubber hose and on the
tightening force of 



the sleeve.       The annular groove may be arbitrarily located on the
outer periphery of the nipple, such as at a position nearer  to the tip end
of the nipple than where the sleeve is  caulked, or at a position nearer to
the tip end of the  nipple than the end of the caulking portion on the side
of  the hose insertion. Conversely, the annular groove may be  formed on
the nipple at a position nearer to the dead-end  of the sleeve than the end
of the caulking portion on the  side of the hose insertion.       The
number of annular groove is not limited to one,  



and may be plural. When plural grooves are formed, they  may be arranged
adjacent to each other or may be distanced  at a given interval.       The
configuration of the groove is not specifically
6     limited. A groove may be a rectangle in section with a  flat
horizontal bottom.   It may be a letter U shape with a 



curved bottom. The upper edge of the groove is preferably  be curved so as
not to damage the inner wall of the rubber  hose.       The operations of
the present invention will now be  described. Firstly, bulging of the
rubber is prevented.  When the sleeve is caulked, the inner rubber wall of
the  hose inserted between the nipple and the sleeve tends to  shift toward
the tip end of the nipple for the amount being  compressed. However, the
annular groove formed on the  outer periphery of the nipple receives the
rubber that has  shifted. Thus, the present invention prevents shifting of



the rubber on the inner wall of the hose toward the tip end  of the nipple
and prevents it from bulging.       Secondly, the present invention
prevents stress  relaxation. The annular groove is so configured that there
will be formed an allowance gap at its bottom when it  receives a portion
of the inner rubber wall of the hose,  instead of being fully filled with
the rubber.  Thus, the  present invention acts to absorb thermal expansion
of the  inner rubber wall of the hose to thereby prevent stress
relaxation.       The present invention improves the sealing at the
contact face between the nipple and the inner rubber wall. 



As a portion of the rubber hose enters the annular groove,
7      the upper edge of the groove will press against the rubber  to
improve the sealing.      The objects and merits of the present invention
as  mentioned above will be fully understood from the following 



description taken in conjunction with the attached  drawings.    BRIEF
DESCRIPTION OF THE DRAWINGS      FIG. 1 is a partial sectional side view to
show the  first embodiment of the metallic hose joint according to  the
present invention. FIG. 2 is an enlarged sectional  view to explain the
structure of the annular groove formed  on the outer periphery of the
nipple. FIG. 3 is a partial  sectional side view to show the second
embodiment of the  metallic hose joint according to the present invention.



FIG. 4 is a partial sectional side view of the third  embodiment of the
metallic hose joint according to the  present invention. FIG. 5 is a
partial sectional side view  to show the fourth embodiment of the metallic
hose joint  according to the present invention. FIG. 6 is a partial
sectional side view to show the fifth embodiment of the  metallic hose
joint according to the present invention.  FIG. 7 is a partial sectional
side view to show the seventh  embodiment of the metallic hose joint
according to the  present invention. FIG. 8 is an enlarged sectional view
to  explain the structure of the annular groove of the sixth   



8     embodiment. FIG. 9 is a partial sectional side view to  show the
seventh embodiment of the joint according to the  present invention.
PREFERRED EMBODIMENTS OF THE INVENTION       The present invention will now
be described in more  detail by way of embodiments. 



In the Embodiments shown in FIGs. 1 through 4, the  annular groove is
formed at a position nearer to the tip  end of the nipple than the end of
the caulking portion of  the sleeve on the side of the hose insertion.
The metallic hose joint 20 shown in Fig. 1 is  substantially the same in
structure as the prior art hose  joint shown in Fig. 10. It comprises a
nipple 21 and a  sleeve 23, to which a rubber hose 25 is fixed. Serrations
27 are formed on the outer periphery of the nipple 21 to  improve the
sealing performance and to avoid slipping off  of the hose. An annular
groove 29 is formed near the tip  



end 28 of the nipple from where the hose is inserted.       The width and
the depth of the annular groove 29 are  such that the groove will not be
filled with the portion of  the rubber wall that enters there when the
sleeve is  caulked. Thus, there will be a gap 35 between the bulge 33
entering the groove 29 and the bottom thereof. Preferably,  the gap 35 is
such that even if the bulge 33 becomes  thermally expanded during use, the
bulge 33 will not come         



9    in contact with the bottom of the groove 29. The upper  edge 29a of
the groove 29 is preferably rounded to prevent  it from damaging the inner
wall of the rubber hose.       Although the annular groove 29 is shown to
have a flat  bottom in the above-mentioned embodiment, the shape of the
groove is in no way limited to the above. The groove 29  may be shaped like
a letter U with a curved bottom. The  annular groove preferably measures 1
mm - 5 mm in width X,  1 mm - 3 mm in depth Y, and 0.1 R - 1 R in curvature
at the  upper edge 29a (see FIG. 2). 



The annular groove 29 is formed at a position nearer  to the tip end 28 of
the nipple 21 than a position  corresponding to the caulking member 37a of
the sleeve 23.  Given the distance from where the caulking member 37a is
located to the groove 29 as L, it is preferable that  L = 0 nm - 10 mm. By
forming the groove 29 at a position  nearer to the tip end 28 of the nipple
21 than where the  caulking member 37a is located, or in the direction the
inner rubber wall 31 is shifted, the deformation of rubber  can be absorbed
by the groove, preventing formation of  bulging.  



FIG. 3 corresponds to the prior art caulking structure  shown in FIG. 11.
The metallic joint 20a comprises a  nipple 21a provided with serrations 27
on its outer  periphery and a sleeve 23a provided circumferentially with
an annular groove 39 on its inner surface. The joint 21a
10     is tightly fixed to a hose 25 by means of a caulking member 



41 having a so-called flat caulking structure with a  narrower portion. The
annular groove 29 of this embodiment  is also formed at a position nearer
to the tip end 28 of  the nipple than the end 41a of the caulking member 41
on  the side of the sleeve tip. The shape, size and position  of the
annular groove 29 are identical with those of the  first embodiment.
Description of its detail is therefore  omitted here.      The third
embodiment, shown in FIG. 4 differs from the  first embodiment in that the
serrations 27 of the nipple 21  are omitted. The same reference numbers are
used for the  metallic joint 20b shown in the figure, and the description 



is omitted.       Similarly, the same component parts are denoted by the
same reference numbers in the embodiments shown in FIG. 5  and thereafter,
and description is omitted.       FIGs. 5 and 6 show embodiments wherein
the annular  groove is formed at a position nearer to the dead-end of  the
sleeve than the end of the caulking member on the side  of the hose
insertion. In the case so-called two-stage  caulking structure is employed,
the annular groove will be  formed at a position nearer to the dead-end of
the sleeve  than the end of the caulking member on the side of the open  



end of the sleeve.       The metallic hose joint 20c according to the
fourth               embodiment as shown in FIG. 5 has the same structure
as the  joint 20 shown in FIG. 1 except for the position of the  annular
groove 29. The annular groove 29 is nearer to the  



dead-end of the sleeve 23 than the caulking member 37a  located on the side
of the open end of the sleeve.       In case of the two-stage caulking
structure such as  shown in FIGs. 1, 4 and 5, stress concentrates on the
portion directly below the caulking member, and the inner  rubber wall is
likely to be damaged by the upper edge 29a  of the groove 29. The position
of the groove is therefore  preferably be any place other than directly
below the  caulking member.       The metallic joint 20d of the fifth
embodiment shown  in FIG. 6 has the same caulking structure as the joint
20a  of FIG. 3, or so-called flat structure. In other words, 



the flatly indented portion of the caulking member 41  enables the joint
and the hose to be tightly fixed  together. The annular groove 29 is
located nearer to the  dead-end of the sleeve than the end 41a of the
caulking  member 41 on the side of the sleeve tip and substantially  at the
center of the portion with serrations 27a.  Otherwise, this embodiment is
identical in structure with  the second embodiment, and description is
omitted.       Description will now be given to the sixth and seventh
embodiments wherein the annular groove on the outer   periphery of the
nipple is divided into two with an annular   



partition wall erected at the center.     The metallic joint 20e shown in
FIG. 7 employs the  two-stage caulking method mentioned with respect to
embodiments shown in FIGs. 1, 4 and 5, and has serrations  27 on the outer
periphery of the nipple 21.       The annular groove 29 is divided into two
grooves 30  and 32 by an annular partition 31 provided substantially at
the center of the groove 29. The width and the depth of  



the grooves 30 and 32 are such that although the bulging  rubber wall
enters there when caulked with the sleeve, the  bulge will not entirely
fill the grooves. Thus, there will  be formed a gap 35a each between the
bottom of the grooves  30 and 32 and the bulge 33a entering there. The gap
35a is  preferably such that even if the bulges 33 may become  thermally
expanded during use, they will not come in  contact with the bottom of the
grooves 30 and 32  respectively.       Referring now to FIG. 8, the
configuration of the  annular groove 29 will be described. The annular
groove 29  measures 1.5 mm - 10 mm in width X and 1 mm - 3 mm in depth 



Y, and the partition 31 measures 0.5 mm - 3 mm in width.  The upper edges
of the annular groove 29 and the partition  31 are preferably rounded at a
curvature of 0.1 R - 1 R to  prevent the inner rubber wall from being
damaged.       The metallic joint 20f shown in FIG.9 is the seventh
embodiment and has the flat caulking structure such as
13   



shown in FIGs. 3 and 6. The structure of the annular  groove 29 in this
embodiment is identical with that of the  sixth embodiment shown in FIG. 7.
That is, the annular  groove 29 is sectioned into grooves 30 and 32 by an
annular  partition 31. The grooves 30 and 32 are formed in such a  manner
that there will be a gap 35a between the bottom  thereof and the bulge 33a
formed by the inner rubber wall  will enter there when the sleeve is
caulked. Even if the  bulge becomes thermally expanded during use, the
bulge will  not come in contact with the bottom.       In the sixth and
seventh embodiments, the annular  



groove 29 is located nearer to the tip end of the nipple  than the end 37a,
41a of the caulking member 37, 41 on the  side of the sleeve tip. However,
the position of the  groove is not thereby limited, and it may be located
nearer  to the dead-end of the sleeve than said end 37a, 41a of the
caulking member 37, 41. When the annular groove is located  nearer to the
tip end of the nipple than the caulking  member, the sealing performance
will improve and bulging of  the inner rubber wall is prevented more
effectively.       Impulse test and long-term pressure test were  conducted
to compare the present invention with the prior  art. 



The rest of impulse test will be discussed first. The  test was conducted
according to JASO M326 (repeated  pressure test for power steering hose and
assembly for                                      14    automobiles). The
hose used in the test is a power  steering hose which comprises the inner
wall made of NBR, a  reinforcement layer made of nylon braid, and the outer



rubber wall of CR, and measures 9.7 mm in inner diameter  and 19.5 mm in
outer diameter. The prior art metallic  joint shown in FIG. 11 was attached
to the hose and caulked  for comparison. The hose joints according to the
second  and seventh embodiments as shown in FIGs. 3 and 9 were  attached to
the hose and caulked for the test.       Power steering fluid (PSF) was
used as the fluid oil  in the test, which was conducted at the oil
temperature of  120[err]C and ambient temperature of 120[err]C, the
pressure  waveform of a trapezoidal wave of 70 CPM, and at the  maximum
pressure of 120 kg/cm[err].  



The test result is given below.                   No. of cycles       Cause
of break  Comparative     1.5 - 1.8 mill.    Crack on the bulge Embodiment
of the inner rubber                                     wall  Second
2.2 - 2.5 mill.     Crack of the inner Embodiment
rubber wall at the                                     mid portion of the
hose  Seventh         2.5 - 2.8 mill.    Crack of the inner Embodiment
rubber wall at the                                     mid portion of the
hose       The result of long-term pressure test will be    



15   discussed below. The test was conducted according to JASO  M 326. The
hose used in the test is a power steering hose  which comprises the inner
wall made of CSM, a reinforcement  layer made of nylon braid, and the outer
rubber wall of  CSM, and measures 8 mm in inner diameter and 18 mm in outer
diameter. The prior art metallic joint shown in FIG. 11  was attached to
the hose as Comparative Embodiment 1, and  the prior art joint shown in
FIG. 10 as Comparative 



Embodiment 2. The hose joints according to Embodiments 1  through 4 and
Embodiments 6 and 7 shown in FIGs. 1, 3, 4,  5, 7 and 9 respectively were
attached to the hose and  caulked for the test.       Automatic
transmission fluid (ATF) was used as the  fluid oil in the test. The hose
was maintained at 150[err]C  for 70 hours to deteriorate to a certain
extent, and  applied with a static pressure of 150 kg/cm[err]. Leakage of
ATF was observed.        The test result is shown below.    Comparative
Embodiment 1      Leakage occurred after 1 hour 



Comparative Embodiment 2      Leakage occurred after 1 hour   Embodiment 1
No leakage after 48 hours   Embodiment 2                  No leakage after
48 hours   Embodiment 3                  Leakage occurred after 5 hours
Embodiment 4                  No leakage after 48 hours   Embodiment 6
Leakage occurred after 10 hours   Embodiment 7                  No leakage
after 50 hours                                     16 



As is evident from these test results, the metallic  hose joint according
to the present invention is more  capable of withstanding a long-term use
than the prior art  joints.    FIELD OF INDUSTRIAL APPLICATION      As has
been described in the foregoing, the metallic  hose joint according to the
present invention is applicable  to hoses made of rubber or resin such as
power steering  hose, oil brake hose, hydraulic suspension hose, oil hose, 



fuel hose, hydraulic high pressure hose, and super-high  pressure water jet
hose where high and continuous sealing  performance is required for an
extended period of time.
17                                                                      16
DEC 1998  Claims:-   1.    A rubber or resin hose provided with a metallic
joint comprising a nipple (21) 



inserted in a hose end (25), and a sleeve (23) coaxial with the nipple and
fitted over the latter with the hose end between them, the sleeve being
caulked onto the hose end and nipple to secure and seal the joint on the
hose end and having at least one inwardly projecting caulking member
(37,41), and in which the sleeve and nipple are shaped to enclose the hose
end fully between them, the external surface of the nipple (21) has an
annular circumferential groove (29) for receiving the internal wall of the
hose when the sleeve is caulked, which groove is of such a size that a gap
(35) will remain between the bottom of the groove and the hose wall (33)
bulging into it, and the groove (29) is within the sleeve, characterised in
that the groove is axially displaced from a position directly below the or
a caulking member, and has a closed bottom.   2.    The hose as claimed in
claim 1 wherein said annular groove measures 1 mm - 5 mm in width and 1 mm
- 3 mm in depth.   3.    The hose as claimed in claim 1 wherein said
annular groove is sectioned into two parts by an annular partition.   4.
The hose as claimed in claim 3 wherein said annular groove measures 1.5 mm
- 10 mm in overall width and 1 mm - 3 mm in depth, and 0.5 mm - 3 mm in
width of the partition. 



5.    The hose as claimed in any of claims 1 to 4 wherein said annular
groove is formed at a position nearer to the tip end (28) of the nipple
than that end of the caulking member (37,41) that is nearer the tip end of
the sleeve.                                                    18   6.
The hose as claimed in any one of claims 1 to 4 wherein said annular groove
is formed at a position nearer to the outer end (38) of the sleeve than the
end of the caulking member of the sleeve nearer the tip end (28) of the
sleeve.   7.    A hose as claimed in any of claims 1 to 4 in which the
sleeve has two axially 



spaced caulking members (37,37a) and the groove (29) is placed axially
between these.   8.    The hose as claimed in any of claims 1 to 7 wherein
the upper edge (29a) of the annular groove is rounded.   9.    The hose as
claimed in any of claims 1 to 8 wherein said annular groove is formed as a
rectangle in cross section with a flat bottom.   10.   The hose as claimed
in any of claims 1 to 8 wherein said annular groove is formed in a letter U
shape with a curved bottom.   11.   The hose as claimed in any of claims 1
to 10 having a plurality of the said annular grooves.   12.   The hose as
claimed in claim 11 wherein the plurality of annular grooves is a
combination of the annular grooves according to claim 2 and claim 4.   




