SPECI FI CATI ON METALLI C FZ JO NI/
FI ELD OF*THE | NVENTI ON The present invention relates Oazznpqubl Crifex.
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SPECIFICATION
METALLIC HOSE JOINT

FIELD OF THE INVENTION

The present invention relates to a metallic hose
joint, and more pgrticularly 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, fpel hose, high
pressure hydraulic hose, and super-high pressure hose for

water jet.

BACKGROUND Of' THE INVENTION

It is known in the'aré to use metallic hose joints
9 that can be fixed on hoses made of rubber or resin for
connecting the hoses to different eqtipments. Hose joints
of this type and particularly those for high pressure
fluids should not leak dutiné 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
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a nipple and a sleeve for caul king a hose nmade of a heat resistant
material that can withstand high tenperature fl uids. The present
invention is applicable to hoses made of rubber or resin such as power
steéring hose, oil brake hose, hydraulic suspension hose, oil hose, fuel
hose, high pressure hydraulic hose, and super-high pressure hose for
wat er jet. me AU Goihts | NVENTI ON It is known in the art to

use netallic hose joints
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 concentricaily 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 rdsber hose 2 is provided with a reinforce-
ll' ment layer 13 between its inside rubber wall 9 and outside
ruhberlwill 11 made of heat resistant rubber. Tﬁe inside
rubber wall 9 is made of soft ;ubber such as nitrile and
neoprene rubber. The reinforcement layer 13 comprises
.braid, thread wound in spiral, or wire and the like. The
outer ﬁeriphery of the nipple 3 has circumferential
serrations 15 to prevent slipping off of the hose.

The rubber hose 2 1s 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 S are utilized to fixedly enqage'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
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that can be fixed on hoses nmade of rubber or resin for connecting the

hoses to different equipnents. Hose joints of this type and particularly
thosge for high pressure fluids should not |eak during use at the portion
where the joint and the hose are tightly connected. The hose joint nust

t herefore have a high and continuous sealing performance to prevent fluid
| @akage. nippigsgr19“§n&h§1séﬁeweeﬁanﬂﬁe§19ﬂiﬂﬁd on dtsadnside 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 pfevent fluid leakage via the faces where the
nipple 3 or 3a and the sleeve 5 or Sa 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
ll' is increased too much, the inner wall 9 of the rubber ﬁose
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 fbrms
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'defo:mation, 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 thelrubber 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, Sa would

[
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metal lic hose joint. The metallic hose joint 1 shown in Fig. 10
conprises 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
wi th t he rubber hose 2 by neans of annular caul king nmenbers 7, 7a that are
formed by pressing the sleeve 5 in the radial direction. The shown
tubber hose 2 is provided with a reinforce- ment |ayer 13 between its
i nside rubber wall 9 and outside rubber wall 11 made of heat resistant
rubber. The i ninckeasebdee tvel thérmsl nexizandéiomwi t Inbdehers uwedrds, the il e
and
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 inven;ion 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 ieceive the expanded portion of
the rubber toward the tip end of the nipple when the sleeve

) v d

e

Sheet Has Been Replaced

i mmo




neoprene rubber. The reinforcement |ayer 13 conprises braid, thread wound
in-spiral, or wwre and the |ike. The outer periphery of the nipple 3 has
C|rcunferent|al serrations 15 to prevent slipping off of the hose.

The rubber hose 2 is inserted in the gap betmeen the nipple 3 and the

sleeve 5 0 the boye constructi on, n u Kin ers 7 nd 7a .
provi ded ﬁb%‘i ‘Uﬁs Q)rPr?‘F%"%I n %@W fqt'x & engage ;
t he rubber Pose d t.h t int 1 by so caIIed t wo- st age caul ki ng

structure. éﬂ @i&éﬁ ®anot-her exanple of the prior art hose joint '

which differs f t%ﬁgpfiésgro rnqs sé‘ééﬁ%iéﬂ?ﬂd Eﬂﬁﬁ) of Hpe sl eeve and

I n the caul ki ng
receive a portion of the inner rubber wall of hose when the

hose is inserted between tﬁe 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 i
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. Wwhen 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

-5-

This Sheet Has Been Replaced T




Thé metal lic hose joint la conprises a nipple 3a and a sl eeve 5a. The
nipple 3a is identical in shape with the
3 nipple 3, but the sleeve 5a is provided on its inside face wth an
annul ar groove 17 extending in the circunferential direction. The sl eeve
Is indented radially to forma so-called flat caul king nenber 7b. To
prevent flui dimésedge Ai gropvef mays bghar ¢aatangle 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 hé
described. Firstly, bulging of the rubber is prevented.
When the sleeve is caulked, the inner rubber wall of the
- hose insert;ed 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,

- - ' -r 4'.
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nipple 3 or 3a and the sleeve 5 or 5a cone 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 nay be increased. However, when the
tightening force is increased too nuch, the inner wall 9 of the rubber

. hose nay be broken by the serrations 15. Even if pressed, a portion of

t he rubber volu woul d shift to where the @ressure I's not acting, as_the

tubber is elasti eaHBPFSrﬂggeaﬂfaﬁhBISF°BHFg i1 BFe§§aaSF$H§ttﬁBee§FPP§f

" circunference 3 &he ti g g t he ? Egle 3, 3a (the end face in the
direction of hod® AMBEPYRoERe $€aL{iBOh | ge 19 or 19a i's subjected to

substant i al defornat&gg,ogyéétgoahaoge¥ggs 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 sho& 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 sevegth
embodiment of the metallic hose joint according to the
present invention. FIG. 8 is an enlarged éectional view to

explain the structure of the annular groove of the sixth
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easily becone deteriorated by repeated conpressions, caus- ing cracks over

a short period of tine. Further, when the bulge 19 or 19a is forned,
the tightening force woul d decrease for the volunme of the rubber being
shifted, failing to achieve the desired tightening. As the

tenperature of the rubber hose rises when the equipnment to which it is
attached is in use, stress on the rubber between the nipple 3, 3a and the

sl eeve 5, 5a vewmbddiment. 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
l..' 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 peribhery 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 1nserteci.

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
eﬁte;ing the groove 29 and the bottom thereqf. Preferably,
the gap 35 is such that even if the bulge 33'becomes
thermally expanded during use, the'bulqe 33 will not come
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4 i ncrease due to thernal expansion. In other words, the stress of

t he rubber increases as the rubber tenperature rises, and the sealing
performance woul d tenporarily inprove. However, the rubber tenperature
drops, with time after the operation of the equipnent is suspended, causing
gradual stress relaxation. As the tine el apses, the stress relaxation

accelerates. JRe.LHPRSE $1ERSEnkSvbl¥em of the groove 29. The upper

edge 2%a 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 ¥, and 0.1 R - 1 R in curvature at the
upper edge 29%9a (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=0m - 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
lli 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 buter
periphery and a sleeve 23a provided circumferentially with

an annular groove 39 on its inner su:face; The joint 2la
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decreased by
the rubber h

ei ng repeatedly subjected to tenperature rise and drop, and

) e would eventually lose its sealing property against the

fluid. he present invention has been contrived in view of the

foregoing sitjuation. is tightlyrfixed;tetachosec2prbycmeansyoft aonautking meml
provide a neffallic hose joint for hoses b{ inFroving the nipple to prevent

its bulging §nd to therébyhayingnt serealledcflattcaulking strystyzeowith a

obj ect of thg present invention is to provide a netallic hose joint for
hoses which fai ntai ns narrower portion. The annular groove 29 of this embodime

is also formed at a position nearer to the tip end 28 of
the nipple than the end 4la of the caulking membef 41 on
the side of the sleeve tip. The shape, size And positior
of the annular groove 29 are identical with those of the
£irst embodiment. Description of its detail is therefore
omitted here.

" The third embodiment shown in FIG. 4 differs from t}
first embodiment in that the serrations 27 of the nipple
are omitted. The same reference numbers are used for the
metallic joint 20b shown in the figure, and the descripti
is omitted.

| Similarly, the same component parts are denoted by +
same reference numbers in the embodiments shown in FIG. ¢
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 si:
of the hose insertion. 1In the case so-called two-stage
caulking structure is employed, the annular groove will :
formed at a position nearer to the deid-end of the sleeve
than the end of the caulking member on the side of the <=

end of the sleeve.

The metallic hose joint 20c according to the fourth

g L
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hi gh seal ing performance over an extended use. DI SCLOSURE OF THE

| NVENTI ON : The present invention conprises a nipple to be inserted

i nside a hose and a sl eeve forned concentrically wth said nipple. An
annul ar groove is forned on the outer periphery of the nipple to receive-
t he: expanded portion of the rubber toward the tip end of the nipple when

the sleeve  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 mgmber 37a

located on the side of the open end of the sleeve. -

In case of the two-stage caulking st:uctufé such ‘as
shown in FIGs. i, 4 and S, 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 204 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 annulaf'groove 29 is located nearer to the
dead-end of the sleeve than the end 4la 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
embod;ments wherein the annular groove on the outer

periphery of the nipple is divided into two with an ahnular

- 11 - k
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and to prevent the rubber frombulging at the tip end of the
The annul ar groove is so configured that it can receive a

n of the inner rubber wall of hose when the hose is inserted between

i ppl e and the sleeve and the latter is caul ked. The annul ar groove

a size sufficient to receive the bulging inner rubber wall wth an

wance, form b
i gurati onpﬁggﬁgmga'ﬁfﬁ é{;br %\? % t:shuelt tably xdde?epﬁ;[ ﬁcejd Ejggtenzjlhﬁg on
diameter, i GeReSReedf11d ™I 20 it UPFIAIOP eRiplcys he

htening force o
two-stage caulking method mentioned with respect to

embodiments shown in FIGs. 1, 4 and_s, 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 £ill 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 tﬁe £lat caulking structure such as

N
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eve. The annul ar groove may be arbitrarily | ocated on the

eri phery of the nipple, such as at a position nearer to the tip end
*ni ppl e than where the sleeve is caul ked, or at a position nearer to
tip end of the nipple than the end of the caul king portion on the side

the h ' tal t f.or ned on
Sole a b FICIIEC SR % | Mg MK QU (HY difhuldl

ni ppl e at® sition nearer to the dead-en n the end

the caul kir{]ﬁq,ow PN P EHIR enticiimént NEs Fend IEEY tWidh that of the

er of an ar groove is not limted to one,
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 grboves 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 embbdiments, the annular
groove 29 is located nearer to the tip end of the nipple
than the end 37a, 41la 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, 4la 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 1nvention_w1th 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 assémbly for

- 13 -
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and may be plural. Wen plural grooves are formed, they may be arranged
adj acent~to each other or may be distanced at a given interval. The
configuration of the groove is not specifically

6 .limted. A groove may be a rectangle in section with a flat

hori zontal bottom It may be a letter U shage with a
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¢C and ambient temperature of 120°C, the pressure
waveform of a trapezoidal wave of 70 CPM, and at the
maximum pressure of 120 kg/cm2.

The test result is given below.

No. of cycles Cause of break
Comparative 1.5 - 1.8 mill.. Crack on the bulge
l’ ~ Embodiment o 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

Vst g
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ed bottom The upper edge of the groove is preferably be curved so as
to danage the inner wall of the rubber hose. The operations of

thg present invention will now be described. Firstly, bulging of the
ruloer is prevented. n the sleeve is caul ked, the inner_ rubber | |- of
th§ hose i nSdSCUFIHG :%&?‘t'heﬁﬁep;ﬂeﬁtamqr@ ‘é%?%gtéﬁﬁgr@ gsmfﬁﬁéward
th

PSS S A U S S, e N0 48 OFBRRE e BTN od
rufber that hes SRidgtlsed bhe HndY SETE MANENSE PSR O P EnfUELihdith Of
layer made of nylon braid, and the outer rubber wall of
CSM, and measures 8 mm in inne; diameter and 18-mﬁ 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,
S, 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°C
for 70 hours to deteriorate.to a certain extent, and
applied with a static pressure of 150 kgf/cm?.
ATF was observed.

Leakage of

The test result is shown below.

Comparative Embodiment 1
Comparative Embodiment 2

Leakage occurred

Leakage occurred

] Embodiment 1 No leakage after
? Embodiment 2 No leakage after
laﬁ& Embodiment 3 Leakage occurred
L Enbodiment 4 No leakage after
| Embodiment 6 Leakage occurred

Embodiment 7 No leakage after

after 1 hour
after 1 hour
48 hours

48 hours

after S5 hours
48 hours

after 10 hours

$0 hours
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r on the inner wall. of the hose toward the tip end of the nipple
ents it from bul gi ng. Secondly, the present invention

s stress relaxation. The annul ar groove is so configured that there
e formed an all owance gap at its bottomwhen it receives a portion
t.he i nner rubber wall of the hose, instead of being fully filled with
rubber. Thus, the present invention acts to absorb thernmal expansion
the inner rulpsedsvevident Hramsthase ttestbreputtsnt thermetallic
axation. The present invention inproves the sealing at the

tact faceqdse jedmt keaarding el the present ubpeention 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 suspénsion hose, oil hose,
fuel hose, hydraulic high préssure hose, and super-high
pressure-water jet hose where high and continuous sealing

performance is required for an extended period of time.

'\
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of the rubber hose enters the annul ar groove,
pper edge of the groove wll press against

sealing. The objects and nerits of thjm[mmi 'r"[ir)t i on
ned above will be fully understood fromthe f* 'c | lﬂ’s ’u"

WHAT WE CLAIM

QJ_'\IE

1. A metallic hose joint which comprises a nipple to be
inserted in a hose and a sleeve formed concentr%cally with
gaid nipple and which is used to tightly fix the hose by
inserting the hose between the nipple and the sleeve and by
caulking the sleeve, which is characterized in that said
nipple is formed with an annular groove on its outer
periphery to receive the inner rubber wall of the hose when
the sleeve is caulked, the groove having a size to allow a
gap between its bottom and the ruhber'wall bulging therein.
2. The metallic hose joint 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 metallic hose joint as claimed in Claim 1 wherein
said annular groove is sectioned into two parts by an
annular partition.

4. The metallic hose joint as claimed in Claim 1 wherein
: . - sald annular groove measures 1.5 mm ~ 10 in entire width
| and 1 mm - 3 mm in depth, and 0.5 mm - 3 mm in width of the
partition.

S. The metallic hose joint as claimed in Claims 1 through
4 wherein said annular groove is formed at a position
nearer to the tip end of the nipple than the end of the
caulking member of the sleeve on the side of the tip end of

the sleeve.

- Claim 1 - it
heet Has Been Replaced.
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description taken in conjunction with the attached dra
SCRI PTI ON OF THE DRAW NGS FIG 1 is a partial sectlonal S|de Vi ew to
sfiow the first enbodi ment of the netallic hose joint accoU“ll&l l“]"lluw"ll I
esent invention. FIG 2 is an enlarged sectional viewt .
structure of the annular groove forned on the outer -periphery of the

nipple. FIG 3 is a partial sectional side viewto show the second
enbodi mrent of the netallic hose joint according to the present invention.

6. The metallic hose joint as claimed in any one of

Claims 1 through 4 wherein said annular groove is formed at
a position nearer to the dead-en& of the sleeve than the
end of the caulking member of the sleeve on the side of the
tip end of the sleeve.

7. The metallic hose joint as claimed in Claims 1 through
6 wherein the upper edge of the annular groove is rounded
at a curvature.

8. The metallic hose joint as claimed in Claims 1 through
7 wherein said annular groove is formed as a rectangle in
section with a flat bottom.

9. The metallic hose joint aé claimed in Claims 1 through
7 wherein said annular groove is formed in a letter U shape
with a curved bottom.

10. The metallic hose joint as claimed in Claims 1 through
9 wherein a plurality of annular grooves is formed.

11. The metallic hose joint as claimed in Claim 10 Qherein
the annular groove. is a combination of the annular grooves

....ﬁ' according to Claim 2 and Claim 4.
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FIG 4is a partfal sectional side view of the third enbodinent of the
nmetallic hose“?o# r)iqag@cordi ng to the present invention. FIG 5 is a
1

partial secti view to show thq!‘?urt h enbodi ment of theg &F} %I | C
hose*joint according to the present inv ion. FIG 6 is a partia JPY1/e000s /

sectional side viewto showthe fifth enbodi nrent of the netallic hose
joint.according to the present invention. FIG 7 is a partial sectional
side view to show the seventh enbodinment of the netallic 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
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8  enbodinent. FIG 9 is a partial sectional side viewto show the

seventh emboWO®M10860 t he joi nt according £¢4t he present invent P&T/IP91/6M008
PREFERRED ENMBODI MENTS OF THE | NVENTI ON The present invention will now

be described in nore detail by way of enbodi nments.
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Enbodi ments shown in FIGs. 1 through 4, the annular groove is
at a position nearer to the tip end of the nipple than the end of
ul king portion of the sleeve on the side of the hose insertion.
tallic hose joint 20 shown substantially the sane in
sigucture as the prior art hose LFG Wf?n Fig. 10. It conprises a
le 21 and a sleeve 23, to ubb hose 25 is fixed. Serrations

27 are formed on the outer perlphery of the nipple 21 to inprove the
segling perfornmance %ggtto avoid slipping off of the hose. An annul ar

. groove 29 is forned
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end 28 of the nipple fromwhere th hse is inserted. The wi dth and
the depth of the annular groove 29 are such that the groove wll not be

filled with the portion of the rubber wall that enters there when the
sleeve is caul ked. Thus, there will be a gap 35 between the bul ge 33
entering the groove 29 and the bottomthereof. Preferably, the gap 35 is
such that even if the bulge 33 beconmes thernally expanded during use, the

bul ge 33 will not come
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9 in contact with the bottom of the groove 29. Fre—gpper , Qa_qf
the groove 29 is preferably rounded to prevent it {f d i T BEEET$heSG
wal | of the rubber hose. Al t hough the annul af YrBesdption .tgamMotpaged_fé

groove is inno way limted to the abovel The groo’ 2Brawimp(s)oe pagraddo | da 44 |
a letter Uwith a curved bottom The annular groo eB’pABs‘tﬁeﬁbl Vpé@ﬁ%ﬂftsia p .
mMm- 5 mMmmin width X, 1 mm- 3 mMmin depth Y, and{0.1 R- 1 RiIn curvature

at the upper edge 29a (see FIG 2). DATE OF RECEIPT..!5(04[ .96 |
SPECI?ICATI—O‘N ; IS4 RAGH S0

have ‘a flat™ bottomin the above-nentioned enbodi mprid, Clahwe(skhapagdéd /#he pa%:!'&: |

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 temperatute
fluids.

The present ;nvention'is applicable to hoses made of
rubber or resin such as power steering hose, oil brake
hose, hydraulic suspension hose, oil hose, fpel 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
éonnecting the hoses to different equipments. Hose joints
of this type and particuiarly those for high pressure
fluids should not leak during use at the poréion 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
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The annul ar groove 29 is forned at a position nearer to the tip end 28 of
the ni;pple 21 than a position corresponding to the caul king nenber 37a of
the sl eeve 23. G ven the distance fromwhere the caul king nenber 37a is

| ocated to the groove 29 as L, it is preferable that L =0 nm- 10 nm By
formng the groove 29 at a position neafer to the tip end 28 of the nipple
21 than where the caul king nmenber 37a is located, or in the direction the
i nner rubber wall 31 is shifted, the deformation of rubber can be absorbed

by the oove, eventing formati on of bul gi ng.
Y Iroov meggli/ic tlxoge Jpéintl urgrng

:he metallic hose joint 1 shown in Fig. 10 comprises a
nipple 3-to be inserted into a rubber hose.z and a sleeve 5.
which is formed concentrically with said nipple 3, and is
tightly engaged with the rubber hosg 2 by means of annular
caulking members 7, 7a that are formed by pressing the
sleeve 5 in the radial direction.

The shown rdsber hose 2 is provided with a reinforce-
ment layer 13 between its inside rubber wall 9 and outside
rubber wall 11 made of hegt resistant rubber. Tﬁe 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 circumfe:ent;al
serrations 15 to prevent slippinq'off'of the hose.

The rubber hose 2 is inserted in the gap between the
nipple 3 and the sleeve S of the above construction, and
the caulking members 7 and 7a provided at two locations on
the sleeve S5 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 examplé in the inner
shape of the sleeve and in the caulking method.

The metallic hose joint la comprises a nipple 3a and

a sleeve Sa. The nipple 3a is_identical in shape with the
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FIG 3 corresponds to the prior art caul king structure shown in FIG 11.
The ngetallic joint 20a conprises a nipple 21la provided with serrations 27
on its outer periphery and a sleeve 23a provided circunferentially with
an annul ar "groove 39 on its inner surface. The-joint 2la

10 is tightly fixed to a hose 25 by Aeans of a caul ki ng nenber

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 Sa come in contact with
the inner and outer walls df 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 bﬁ the sq:rations 15. Even if pressed, a
portion of the rubber volume would shift to where thé
pressure is not acting, as the rubber is elastic and forms
an annular bulqe.19 or 1%9a along the entire circumference:
;t 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 cgmpfessions, 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, Sa would
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41 having a so-called flat caul king structure with a narrower portion. The
annul ar groove 29 of this enbodinment 1is also formed at a position nearer
to the tip end 28 of the nipple than the end 4l1a of the caul ki ng nember 41
on the side of the sleeve tip. The shape, size and position of the
annul ar groove 29 are identical with thoke of the first enbodinent.
Description of its detail is therefore omtted here. The third

enbodi nent, shown in FIG 4 differs fromthe first enbodinent in that the
serrations 27 of the nipple 21 are omtted. The sanme reference nunbers are
used for the netallic joint 20b shown in the figure, and the description

increase due to thermal expansion. 1In other words, the
st;ess of the rubber increases as the rubber temperature
rises, and the sealing performance would temporarily
improve. However, the rubber teﬁperature drops with time
aftef the operation of the equipment is suspended, causing
gradual stress relaxation. As the time elapses, the stress
relaxation accelerates. The rubber étress 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 béen 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 compriées 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
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s omtted. Simlarly, the same conponent parts are denoted by the
sane reference nunbers in the enmbodi nents shown in FIG 5 and thereafter
and description is omtted. FIGs. 5 and 6 show enbodi nents wherein
the annul ar " groove is forned at a position nearer to the dead-end of the
sl eeve than the end of the caul king menb&r on the side of the hose

I nsertion. In the case so-called tw-stage caulking structure is enployed,
the annul ar groove will be formed at a position nearer to the dead-end of

the sleeve i?aQa&TEeE”QmetéhgzgéﬁkéiPﬂe”?&?ﬁérQPréﬁeb&igfnSfaEhEnSpe”
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. Thé annular groove has a size
sufficient to receive the bulging innér rubber wall with an
allowance, forming a gap at the bottom. It #hould be noted
that the configuration of the annular groove is suitably
determined dépendinq 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 po:ﬁicn on the side of
the hoie insetti¢n. 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. Wwhen 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
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end of the sl|eeve. The metallic hose joint 20c according to the
fourth enbodi nent as shown in FIG 5 has the sane structure
as the joint 20 shown in FIG 1 except for the position of t he annular
groove 29. The annul ar groove 29 is near%; to the

limited. A groove may be a reqt?ngle 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.qrooée 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 1nveuﬁion 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 faée between the nipple and the inner rubber wall.

As a portion of the rubber hose enters the annular groove,
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dead-end of the sleeve 23 than the caul king menber 37a |ocated on the side

of the bpen end of the sleeve. In case of the two-stage caul ki ng
structure such as shown in FIGs. 1, 4 and 5, stress concentrates on the
portion djirectly bel-ow the caul king nenber, and the inner rubber wall is

|ikely to be danmaged by the upper edge D9a of the groove 29. The position
of the groove is therefore preferably be any place other than directly
bel ow t he caul ki ng nenber. The metallic joint 20d of the fifth
enbodi nent shown in FIG 6 has the sanme caul king structure as the joint
20a of FIG 3, or so-called flat structure. In other words,

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 faken 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 ;s 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 |
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the flatly indented portion of the caul king nmenber 41 enables the joint
and the hose to be tightly fixed together. The annul ar groove 29 is
| ocated nearer to the dead-end of the sleeve than the end 4la of the
caul king renbér 41 on the side of the sleeve tip and substantially at the
center of the portion with serrations 278 CQherwi se, this enbodinent is
i dentical in structure wwth the second enbodi nent, and description is
omtted. Description will now be given to the sixth and seventh
enbodi nents wherein the annul ar groove on the outer peri phery of the
nipple is divided into two wth an annul ar

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 ihventicn 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.

fhe metallic hose joint 20 shown in Fig. 1 is
substantially the same in structure as the prior art hose
joint shown in Pig. 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 sieevg 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
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partition wall erected at the center. . The netallic joint 20e shown in
FIG 7 enploys the two-stage caul king nethod nentioned with respect to
enbodi nents shown in FIGs. 1, 4 and 5, and has serrations 27 on the outer
peri phery of the nipple 21. The annul ar groove 29 is divided into two
grooves 30 and 32 by an annular partiti®n 31 provided substantially at
the center of the groove 29. The width and the depth of

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 innef 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 measﬁres l1mm - S mm in width X,
1 mn - 3 mm in depth ¥, and 0.1 R - 1 R in curvature at the
upper edge 29%a (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=0mmn -~ 10 mm. By forming the groove 29 at a position
nearer to the tip end 28.o£ 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 caulﬁiﬁq structure
shown in FIG. 11. The metallic joint 20a comprises a
nipple 21la provided with serrations 27 on its outer
periphery and a sleeve 23a provided circumferentially with

an annular groove 39 on its inner su:face;“ The joint 21a
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t he grooves 30 and 32 are such that although the bul ging rubber wall
enters there when caul ked with the sleeve, the bulge will not entirely
fill 'the grooves. Thus, there will be formed a gap 35a each between the
bottom of t+he-grooves 30 and 32 and the bulge 33a entering there. The gap
35a is preferably such that even if thd&%®ul ges 33 nay becone thermally

expanded during use, they will not cone in contact with the bottom of the
grooves 30 and 32 respectively. Referring nowto FIG 8, the
configuration of the annular groove 29 will be described. The annul ar

groove 29 neasures 1.5 m- 10 nmmin width Xand 1 mm- 3 mmin depth

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 4la of the caulking member 41 on
the side of the sleeve tip. The shépe, size and position
of the annular groove 29 are identical with those of the
£irst embodiment. Description of its detail is therefore
omitted here. | .
- The third embodiment shown in FIG. 4 differs from the
first gmbodiment 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. S
and thergafter, 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. 1In 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 o£ the open
end of the sleeve.

The metallic hose joint 20c according to the fourth
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Y, and the partition 31 neasures 0.5 mMmm - 3 mmin width. The upper edges
of the annular groove 29 and the partition 31 are preferably rounded at a
curvature of 0.1 R- 1 Rto prevent the inner rubber wall from being

damaged. - - The netallic joint 20f shown in FIG 9 is the seventh
enbodi mrent and has the flat caul king strlitture such as
13 o

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 th#n the caulking member 37a
located on the side of the opeh end of the sleeve.

In case of the two-stage caulking structufe 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'aamaqed 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 204 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 bortidn of the caulking member 41
enables the joint and the hose to be tiqhtlylflxed
together. The annular groove 29 is located nearer to the
dead-end of the sleeve than the end 4la 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 omitved.

Description will now be given to the sixth and seventh
embodiments wherein the annular groove on the outer

periphery of the nlpplo.is divided into two with an annular
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shown in.FIGs. 3 and 6. The structure of the annular groove 29 in this
enbodinent is identical wth that of the sixth enbodi nent shown in FIG 7.
That is, the annular groove 29 is sectioned into grooves 30 and 32 by an
annul ar :partition 31. The grooves 30 and 32 are forned in such a manner
that there will be a gap 35a between thaZottom thereof and the bul ge 33a

formed by the inner rubber wall wll enter there when the sleeve is
caul ked. Even %}ﬂh?onbuh% 0£eeres dbeen@l ceneepanded during use, the
bulge will n come in contact with the bottom In the sixth and

sevent h enmbodi ment ghet Retabbiitajoint 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 wil} be descfibed. 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 20£_shown in FI1G.9 is the seventh
embodiment and has the flat caulking structure such as
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groove 29.is |ocated nearer to the tip end of the nipple than the end 37a,
41a of the caul king nenber 37, 41 on the side of the sleeve tip. However,
the position of the groove is not thereby Iimted, and it nay be | ocated
nearer ~ to-"the dead-end of the sleeve than said end 37a, 4la of the
caul ki ng nenber 37, 41. Wen the annul arlgroove is |ocated nearer to the
tip end of the nipple than the caul king nenber, the sealing performance
will inmprove and bulging of the inner rubber wall is prevented nore
effectively. | mpul se test and |ong-term pressure test were conducted

to compare the RPHEs. 3Vaak @1 Wit G We &F ithe annular
groove 29 in this embodiment is identical with that of the
sixth embodiment shown in FIG. 7. That is, the annular
groové 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 qa§ 3S5a 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, 4la 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, 4la of the
caulking member 37, 41. -When the annular groove is located
nearer to the tip end of the nipple ghan the caulking
member, the sealing perfotmancg 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 thé 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
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The rest of inpulse test will be discussed first. The test was conducted
according to JASO M326 (repeated pressure test for power steering hose and

assenbly for 14 - aut onobi | es). The
hose used i'n the test is a power steering hose which conprises the inner
wal | made of NBR, a reinforcenent |ayer 1dade of nylon braid, and the outer

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 Eluid_(Psr) was used as the fluid oil
in the test, which was conducted at the oil temperature of
120°C and ambient temperature of 120°C, the pressure
waveform of a trapezoidal wave of 70 CPM, and at the
maximum pressure of 120 kg/cm.

The test result is given below.

No. of cycles Cause of break

Comparative 1.5 - 1.8 mill.. Crack on the bulge

Embodiment N 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
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rubber wall of CR, and neasures 9.7 mmin inner dianeter and 19.5 mmin
outer dianeter. The prior art netallic joint showmn in FIG 11 was attached
to the hose and caul ked for conparison. The hose joints according to the
second and seventh enbodi nents as shown in FIGs. 3 and 9 were attached to
t he hose and caul ked for the test. 15Power steering fluid (PSF) was
used as the fluid oil in the test, which was conducted at the oi
tenperature of 120[err]C and anbient tenperature of 120[err]C, the

P essure M ol O Ted bR1b 2P TR et Vo d e BV aBecBEalhG c8PAAEY™
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,
s, 7 and 9 respectively were attached to the hose and
caulked for the test. |

Automatic transmission fluid (ATF) was used as the
£luid oil in the test. The hose was maintained at 150°C
for 70 hours to deteriorate to a certain extent, and

applied with a static pressure of 150 kgf/cnz. 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 gfﬁer 48 hours
Embodiment 6 Leakage occurred after 10 hours
Embodiment 7 No leakage after SO hours
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The test result is given bel ow ' No. of cycles Cause

of break Conparative 1.5- 1.8 mll. Crack on the bul ge Enbodi nent
of the inner rubber wal |  Second

2.2 - 2.5 mll- Crack of the inner Enbodi nent

rubber wall at the 16 md portion of the
hose Seventh 2.5 - 2.8 mll. Crack of the inner Enbodi nent
rubber wall at the o m d portion of the
hose The result of long-termpressure test will be

As is evident from these test results, the metallic
hose joiht 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 fotegoinq, the metallic
hose joint according to the present invention is applicable
to hoses made of rubber or resin such as power steering
hose, o1l 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.
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15 discussed bel ow. The test was conducted according to JASO M 326. The
hose 'useWomr steering hose whi ch corrprl ses the inner
vval)l3 mad I a reinforcenent |ayer madel of d the outer
. rubber: wa asures 8 nmin inng mmin outer
di aneter. EO “ﬁ“‘“ﬂ““ﬂal lic joint Sifown TH{B %HE%E@SBVBSEEQI? ached to

t he hose as *Compakat?ve® Efbodi ment 1, and th, hown in
FIG 10 as Conparative .

WHAT WE CLAIM

1. A metallic hose joint which comprises a nipple to be
inserted in a hose and a sleeve formed concentrj.cally with
gsaid nipple and which is used to tiqhtly fix the hose by
inserting the hose bétween the nipple and the sleeve and by
caulking the sleeve, which is characterized in that said
nipple is formed with an annular .qroove on its outer
periphery to receive the inner rubber wall of the hose when
the sleeve is caulked, the groove having a size to allow a
gap between its bottom and the rubber wall bulging therein.
2. The metallic hose joint 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 metallic hose joint as claimed in Claim 1 wherein
said annular groove is sectioned into two parts by an
annular partition. |

4. The metallic hose joint as claimed in Claim 1 wherein
said annular ;:rocve measures 1.5 mm - 10 mm in entire width
and 1 mm - 3 mm in depth, and 0.5 mm - 3 mm in width of the
partition.

S. The metallic hose joint as claimed in Claims 1 through
4 wherein said annular groove is formed at a position
‘nearer to the tip end of the nipple than the end of the
caulking member 6f the sleeve on the side of the tip end of

the sleeve.
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Embodi ment 2. 4%e—hese_+oLnL§_§gQ9rding to Enbodi ments 1 through 4 and
Enbodj nents 6 a ﬂ!ﬁ shown in FIGs. 1, 3, 4, 5, 7 and 9 respectively were

attached to the ﬂ "”/ﬂmum for the test. Aut omati c
transm ssion flu as the fluid oil in the test. The hose

was mai nt ai ned at 150[errTC fdr 70 hours tcgﬁﬁ [jcertain
extent, and applied with a static pres ure é E) %Egﬂ\ Leakage of
ATF was observed. . The test result is|shown Cpnparative

Enbodi ment 1 Leakage occurred after 1 hour
6. The metallic hose joint as claimed in any one of

Claims 1 through 4 wherein said annular groove is formed at
a position nearer to the dead-en& of the sleeve than the
end of the caulking member of the sleeve on the side of the
tip end of the sleeve.

7. The metallic hose joint as claimed in Claims 1 through
6 wherein the upper edge of the annular groove is rounded
at a curvature.

8. The metallic hose joint as claimed in Claims 1 through
7 wherein said annular groove is formed as a rectangle in
section with a flat bottom.

9. The metallic hose joint as claimed in Claims 1 through
7 wherein said annular groove is formed in a letter U shape
with a curved bottom.

10. The metallic hose joint as claimed in Claims 1 through
9 wherein a plurality of annular grooves is formed.

11. The metallic hose joint as claimed in Claim 10 wherein
the annular groove is a combination of the annular grooves

according to Claim 2 and Claim 4.
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Conpar ative Enbodi nent 2 Leakage;occurred after 1 hour Enbodi ment 1

No | eakage after 48 hours Enbodi ment "2 - No | eakage after.
48 hours Enbodi rrent 3 Leakage occurred after 5 hours
Enbodi nment -4 ~ No | eakage after 48 hours Enbodi nent 6
Leakage occurred after 10 hours Enbodi ment 7 No | eakage
after 50 hours ' . - - 18 16

METALLIC HOSE JOINT
ABSTRACT

A metallic hose joint having a portion for connecting to any
other component such as equipment on one end thereof and a sleeve
and a nipple on the other end thereof, whereby a hose is inserted
between the sleeve and the nipple and the sléeve is caulked to
integrallf fix the hose. This joint is featured by that annular
grooves are formed around the outer periphery of the nipple in
such a size that, when the sleeve is caulked;-the inside rubber
of the hose is allowed to enter_the grooves with a gap between
an expanded portion which has entered the groove and the bottom
surface of the groove. These grooves serve to relieve the
squeezing of the rubber towards the tip of the nipple, thus
p:eventing a bulge from being formed at the tip of the nipple

when the sleeve is caulked.

FIGURE 1
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As is evident fromthese test resu|ts, the:netallic hose joint according
to the present invention is nore - capable of wthstanding a |ong-termuse
than the prior art joints. FI ELD OF | NDUSTRI AL APPLI CATI ON As has
been described in the foregoing, the nmetallic hose joint according to the
present invention is applicable to hosed made of rubber or resin such as
power steering hose, oil brake hose, hydraulic suspension hose, oil hose,

FI1G. |
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N
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- 35 33
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fuel hose, hydraulic high pressure hose, -and super-high pressure water jet
hose where high and conti nuous sealing performance is required for an

ext ended perlod of tlne

17 :

' 16
DEC 1998 O ai ns: 1. A rubber or r%S|n hose provided with a netallic

j oi nt conpr|5|ng a nipple (21)
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inserted in a hose end (25), and a sleeve (23) coaxial with the nipple and
fitted over the latter wwth the hose end between them the sl eeve being
caul Ked onto the hose end and nipple to secure and seal the joint on the
hose end and having at |east one inwardly projecting caul king nenber
(37,41), and in which the sleeve and nigple are shaped to encl ose the hose
end fully between them the external surface of the nipple (21) has an
annul ar circunferential groove (pP® Lo ecagving the internal wall of the
hose when the sleeve is caul ked, fwhikh 00 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 ax2@e@y displaced froma position directly bel ow the or
a caul ki ng nenber, and \as 28cl 3&d bot g 3HA 26c hose as clained in
claim1l1 wherein said an Ia mmin width and 1 mm
- 3 mMmin depth. - A erein said

annul ar groove i s sect \\" ) . partition. 4,
The hose as cl ai ned |n. el e & NN 'e measures 1.5 mm
- 10 mMmin overall wd 5 mMmm - 3 mMmin

7 - Al N
width of the part ition, l’lilﬁll’l’ll//lﬂlﬂ“.{ &
v , [z
2/ 27 27 38q 30 32 ~3%0

f
2‘1\ 230 39 4l 39 25
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5. The. hose as clained in any of clains 1 to 4 wherein said annul ar
groove is fornmed at a position nearer to the tip end (28) of the nipple

t han t hat end of the caul king nenber (37,41) that is nearer the tip end of
t he sl éever - 18 6.

The hose as clainmed in any one of clainms%1 to 4 wherein said annular groove
is fornmed at a position nearer to the outer end (38) of the sleeve than the
end of the caul ki ng menber of the sleeve nearer the tip end (28) of the

sl eeve. 7. A hose as clainmed in any of claims 1 to 4 in which the

sl eeve has two axially _

F1G.10

N\ S 7 7a I 2
Z. I3
I -
/ } —
3 15 9 9

‘,‘ —eaeew -\
A.Lﬂ"
7’,/

//////1/1//1/11/11

R

301 1 T
- l 9
fer ! 4, .-_‘1_ 5 g_, :li %

\‘? % é‘ ‘:.? if, ;i ;::
P .“- I;“ Y RoF o

.This is the replacement sheet

Date: % 3 SEP 1998

of



VY gy -0,
spaced caul ki ng nenbers (37,37a) and the groove (29) is placed axially

betmeenw hose as clainmed in any of clainms 1 to 7 V\/nereln.
t he*upper edge (29a) of tEe annul ar groove is rounded. REPLAGEMENT SHEEE. as

«;:’Ieglt gﬁ& e‘“lﬂ“mlml““s“n!m to 8 wherein said annul ar groove i orned as a

with a flat bottom 10. mlhehnm &3 med

in any of tldins 1"to 8 wherein said annul ar groove i EQA@EHENT Eél er U
shape with a curved bottom 11. The flose as cl ai freg 'n any o claifps 1
to 10 having a plurality of the said ank

ul ar grooves. ghgggm,e as

claimed in claim211l wherein the plurality of annul ar groov
conbl nati on of the annul ar grooves according to clai i 4._and..clam4—
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 inwafdly

- projecting caulking member (37,41), and in which the sleeve and nipple are shaped to
enclose the hose end fully between them, the extemal 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.
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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 bose as claimed in any of claims 1 to 4 in which the sleeve has two axially
spaced caulking members (37,37a) and the ggoove_(29) is placed axially between these.

8. The hdse 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.  Thehose 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.




