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REPLACENENT SHEET TI TLE OF THE | NVENTI ON PROCESS FOR NANUFAEWWW&E&S
HAVI NG REI NFORCEMENT | NCORPORATED THEREI N AND APPARATUS THEREFCE@ ND
OF THE | NVENTI ON This invention relates to a process forj

_hose having a reinforcenent incorporated therein and an
and nore particularly to a process for nanufacturing a h
i'nner tube and a reinforcemenIShEr 8F| FHROGNNENAIAN out er

inner tube and an appaFricessd hM@fIPANUmN@%éB/ HAVeNe has been

proposed a h ¥ﬁ%&#ﬁ§ﬁhr“blts f|6XIbI|IH¥ resi stance to bendi ng

hose i ncl udes N & NFARE OFATE s o El@rmf 1AND e ARATSe (THE REE |Rn

material and a reinforcement made of a hard or rigid synthetic
BACKGROUND OF THE INVENTION

This invention relates to a process for manufacturing a

pIArASHEET RAL @i,
Se COREPLATED an

hose having a reinforcement incorpofated therein and an apparatus
therefor, and more particularly to a process for manufacturing a
hose comprising an inner tube and a reinforcement spirally wound
on an outer periphery of the inner tube and an apparatus
therefor.

Conventionally, there has been proposed a hose which
exhibits flexibility and resistance to bending. The hose
includes an inner tube made of a soft or flexible synthetic resin
material and a reinforcement made of a hard or rigid synthetic
resin material and spirally -wound on the inner tube.

Such a conventional hose may be typically manufactured
according to, for example, such a method as disclosed in Japanese
Patent Publication No. 15218/1978.

The conventional method disclosed comprises the step of
injecting a flexible synthetic resin material from a first
injection head to form an inner tube. .Then, the inner tube is
fed to a first winding station, where a wire winding step of

spirally winding a Wireiﬂéé@éof polyamide on an outer periphery

of the inner tube is pract _ The wire winding step is carried
out while keeping a flex1bie core rod inserted into the inner
tube as extruded from an extruder or applying a pressure of
compressed air to an intérior of the inner tﬁbe, to thereby
prevent the inner tube from collapsing.

The inner tube on which the spiral polyamide wire is
thus wound is then provided with a reinforcemenf in the next
step. More particularly, the reinforcement is wound thereon with
a strip made of a rigid poiyvinylichloride material and then
corrugatedly fitted'betwgen turns of the spiral wire through the
strip.

The conventional hose' which is manufactured through the
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resin material' and spirally wound on the inner tube. SUK%TT$ Q@V@#‘SIM
hose may be typically manufactured according to, for eiaﬁ% -ﬁﬂKdEUi met Rlod
as disclosed in Japanese Patent Publication No. 15218/ ‘
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col | apsi ng. i nner tu e spiral polyamde wire is
-being completed.

Also, it is generally required that such a hose is
formed into accurate dimensions in association with a connection
element to which the hose is to be connected. However, when such
a hose is to be formed of a flexible synthetic resin material
into an increased diameter, it is highly difficult to provide the
hose with stable and precise dimensions. In order to solve such
a problem, techniques of spirally winding a melted strip-like
flexible synthetic resin material on a core rod are employed. 1In
this instance, an increase in manufacturing speed is carried out
by rotating the core rod to continuously feed the core rod with
the strip~like resin material.

However, rotation of the core rod causes the hose formed
on the core rod and then separated therefrom to be still rotated.
In this instance, rotation of the hose is obliged to be continued
until it is cut into a length for desired applicationms.
Therefore, manufacturing of the hose must be carried out while
cooling it with water and floating it on the water.

In the first conventional hose manufacturing method
disclosed in Japanese Patent Publication No. 15218/1978, as
described above, the spiral wire is wound on the outside of the
inner tube. For this purpose, a winding machine is arranged at
the first winding station. Unfortunately, this causes a whole
hose manufacturing apparatus to be complicated in structure and
large-sized, leading to an increase in manufacturing cost.

Also, in the first conventional method disclosed in the
Japanese publication, the step of forming the inner tube is
carried out separate from the step of winding the reinforcement
on the inner tube formed, resulting in the manufacturing being
deteriorated in efficiency and productivity.

In the second conventional method described above
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thus wound is then provided with a reinforcement in the TestSHEEEmHAIBEEY
particularly, the reinforcenment is wound thereon with g strigemeEeEpmf a -
rigid polyvinyl chloride nmaterial and then corrugacedl
turns of the spiral wire through the strip. The conventional hose which is
~manuf actured t hrough the above- descridad steps continuously caking place

i s subsequenély pﬁésedriﬂswmllgé] é’yrhﬂ?ét.eﬂc cp@ayﬁtm&eeﬁﬂxngamdvmohm of
t he reinforcenent an d.the like. ~Then hose is_prov qu Ihere

an
outer tub& by’ ?r%bm% ot S r%"e‘t’(ﬁedi trﬁeac’ﬁ%‘i‘\g?‘ne%dwa?%’fl% Y08y o’%ﬁt&i at
a cool i ngostaspondingsus t tingr i 0f tdtee red s@dc bei figr coapiedéddcapplications.

Unfortunately, this leads to large-sizing of the hose

manufacturing apparatus. Also, the method causes rotation of the
hose formed to be forcibly continued until it is cut into a
required length for desired applicétions, so that it is
substantially impossible to carry out an operation of winding the
manufactured hose on a bobbin or subjecting the hose to marking.

In addition, the second conventional method causes level
different regions to occur on overlap portions of the strip-like
synthetic resign material of the hose thus manufactured. The
hose is often coated on an inner surface thereof with a special
coating depending on the applications. Unfortunately, such level
different regions fail to permit the coating to be satisfactorily
formed on the regions.

Further, the level different regions each exhibit
resistance to flowing of fluid in the hose, resulting in
flowability of the fluid being deteriorated. Moreover, the level
different regions are often worn, so that a synthetic resin
material which forms the level different regions is mixed with

the fluid, leading to contamination of the fluid.

SUMMARY OF THE INVENTION

The present invention has been made in view of the

foregoing disadvantages of the prior art.

Accordingly, it is an object of the present invention to
provide a process for manufacturing a hose having a reinforcement
incorporated therein which is capable of accomplishing a
significant increase in production efficiency and productivity.

It is another object of the present invention to provide
a process for manufacturing a hose having a reinforcement
incorporated therein which is capable of providing a hose with
highly increased configurational and dimensional stability.

It is a further object of the present invention to

provide an apparatus for manufacturing a hose having a
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Also, it.is generally required that such a hose is rﬁ{qg
di nensions in association wth a connection el enen }B‘W@t
‘to be connected. However, when such a hose is to b -
synthetic resin material into an increasgd dianmeter, it is highly difficult
- to provide the hose with stable and precise dinensions. 1n order to solve
such a prebhéeycenehhi /ST RITaTRd aiieredmdvnich hel ¢2erRei9k i ke flexible
syntheti ;& £5 e IR Bf | Alc Odh & B! Ehd Wk G e E1Ph WEelic 1ddk § g | Nstance, —an
i ncrease 1 n _manufacturing speed is carried out by rotating the core rod to
conti nuoBEPYu¢eE¥LEhe core rod with the strip-like resin material. However,
rotation of the cpfeig oghk CHUSASotE NOSFed OTFEAL R pHEs €0t einvachtaingh tden
separated therefromto be stLéI rotated. In this hnstagce rotation of the
hose is BBRPYLRE #B HRPRLAEFhUERF FATYEF¢EHELRG 2| RPBC A PLhYE ¥ for desired

appl i cattenfiforcement incorporated therein which is capable of

manufacturing a hose significantly stabilized in configuration
and dimensions.

It is yet another object of the present invention to
provide an apparatus for manufacturing a hose having a
reinforcement incorporated therein which is capable of
accomplishing a decrease in manufacturing cost and down-sized of
the apparatus.

It is a still further object of the present invention to
provide an apparatus for manufacturing a hose having a
reinforcement incorporated therein which is capable of being
highly simplified in structure.

In accordance with one aspect of the present invention,
a process for manufacturing a hose having a reinforcement
incorporated therein is provided. The method comprises the steps
of co-extruding an inner tube of a flexible éynthetic resin
material and a reinforcement of a rigid synthetic resin material
which is coaxial with the inner tube and has a diameter larger
than the inner tube; cutting the reinforcement into a spiral
shape which has turns spaced at predetermined intervals from each
other concurrent with the co-extrusion; and expanding the inner
tube to contact an outer periphery of the inner tube with an
inside of the reinforcement, resulting in carrying out adhesion
between the outer periphery of the inner tube and the inside of
the spirally cut reinforcement.

In accordance with another aspect of the present
invention, an apparatus for manufacturing a hose having a
reinforcement incorporated therein is provided. The hose
manufacturing apparatus comprises an extruder; a die arranged on
the extruder so as to concurrently and separately extrude a

flexible synthetic resin material and a rigid synthetic resin
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Ther.ef ore, manufacturing of the hose nust be carried oytTHIBISHEET &S BEEN t
with water and floating it on the water. In the first gonverRERiFatEose
nmanuf acturing method di sclosed in Japanese Patent PublrcatTom No:

15218/ 1978, as descri bed above, the spiral wire is wound on the outside of
‘the inner tube. For this purpose, a winding machine is arranged at the
first w ndtﬁgislatt@nthmébytmxehyenﬁm sf camises bnwdw| wubwsmd a
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reinforcenment on the inner tube formed, resulting in the nanufacturlng

bei ng deFBIPHPEERTETh $9 3% ENcYe vt edieatively Fe Ht&econd
convent i p8ghf 8¢ e €£SES | DR APVt the reinforcement into a spiral

shape having turns spaced at predetermined intervals from each

other; and a means for expanding the inner tube to a degree
sufficient to permit an outer periphery of the inner tube to be
contacted with an inside of the reinforcement.

Also, in accordance with this aspect of the present
invention, there is provided an apparatus for manufacturing a
hose having a reinforcement incorporated therein which comprises
an extruder; a die arranged on the extruder so as to concurrently
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby concurrently form an
inner tube and a reinforcement which is concentric with the inner
tube and has a diameter larger than the inner tube, respectively;
a cutter arranged forward of the die in a direction of extrusion
of the reinforcement so as to be rotated relatively to the
reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each
other; and an air feed means for feeding compressed air into the
inner tube to expand the inner tube to a degree sufficient to
permit an outer periphery of the inner tube to be contacted with
an inside of the reinforcement.

Further, in accordance with this aspect of the present
invention, there is provided an apparatus for manufacturing a
hose having a reinforcement incorporated therein which comprises
an extruder; a die arranged on the extruder so as to concurrently
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby form an inner tube
while expanding the inner tube into a final dimension of the
inner tube and concurrently form a reinforcement which is
concentric with the inner tube and has a diameter larger than the

inner tube, respectively;.and a cutter -arranged forward of the
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-3- wherein the strip-like synthetic resin material is wourth®BHERE HASIREEN
rod, it is required to arrange a water tank having a |l engih cof&RASES ng
to that of the hose cut for desired applications. Unfort S
to |l arge-sizing of the hose manufacturing apparatus. Al so, the nethod
.causes rotation of the hose forned t@®-be forcibly continued until it is cut
|t 04.fe I £l rﬁdréceﬂ%g JOTe-ASSIJ &5 P! d fAld Ao riQuddiA ddf dsS o be
substantla | npossible to carry out an operation of w nding the

rranulf%%wedrqi@stewm%y@m gobdien reinfigsicamanty tife HheFE Yo Sdr iM%y, I n

addi £é D ot ¥ SBC AR o AN\ ANA h B Mo, i s d e \elaclidl fa@r ent regions to

occur op over|ap, portions of the strip-Ilike
predetermined intervals from each other; whereby the inner tube

is contacted with an inside of the spiral reinforcement.

In the present invention constructed as described above,
the inner tube of a flexible synthetic resin and the
reinforcement of a rigid synthetic resin are concurrently and
separately formed by co-extrusion and the reinforcement is
spirally cut into a spiral shape having turns spaced at
predetermined intervals from each other while being extruded.
Concurrently, the inner tube is expanded, resulting in the outer
periphery of the inner tube being contacted with the inside of
the spiral reinforcement, leading to adhesion between the inner

tube and the reinforcement.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects and many of the attendant

advantages of the present invention will be readily appreciated
as the same becomes better understood by reference to the
following detailed description when considered in connection with
the accompanying drawings in which like reference numerals
designate like or corresponding parts throughout; wherein:

Fig. 1| is a fragmentary sectional view showing an
essential part of an embodiment of an apparatus for manufacturing
a hose having a reinforcement incorporated therein according to
the present invention;

Fig. 2 is a fragmentary sectional view showing an
essential part of another embodiment of an apparatus for
manufacturing a hose having a reinforcement incorporated therein
according to the present invention;

Fig. 3 is a fragmentary sectional view showing an outer
tube and a reinforcement in the apparatus of Fig. 2;

- .Fig. 4 is a fragmentary sectional view showing an
essential part of a further embodiment of an apparatus for
manufacturing a hose having-a reinforcement incorporated therein
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synthetic resign material of the hose thus manufacture }TmﬁbSHBEEHASEEENe

coated on an inner surface thereof with a special coatifng def&RtiiAggbon th
-applications. Unfortunately, such level different regions fart t i
the coating to be satisfactorily formed on the regions. Further, the |evel
-different regions each exhibit resistancé-to flowing of fluid in the hose,
resul tingctBrihapabs! thy pfebbgr F1NdnbeLAY drgeriorated. Mreover, the

| evel different regions are often worn, so that a synthetic resin materi al
which forms the | B¥8t i #fe? ehfagmenessyi seatkenali YheY heh9YiA& 21 eading to
cont am natkent@h1t pert| of ds ¢ SUMMINRYt (¥Er TERb bAWENTE Ok Tae Ppebeidud NNt i on

has been nad§_in vi. ew of the foregoing disadvantages, of the £rupr art ..
Accor di nBRJUIPECPELRR BpR%E BIViTE HrEQERECTRGRANF ofngQrporated therein

according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described hereinafter

with reference to the accompanying drawings.

Referring first to Fig. 1, a first embodiment of a hose
manufacturing apparatus or an apparatus for manufacturing a hose
having a reinforcement incorporated therein according to the
present invention is illustrated. A hose manufacturing apparatus
of the illustrated embodiment includes an extruder which is
generally designated at reference numeral 10 in Fig. 1l and
adapted to simultaneously and separately extrude a flexible
synthetic resin material and a rigid synthetic resin material.
The hose manufacturing apparatus also includes a die 12 mounted
on the extruder 10. The die 12 is formed therein with a first
axially extending annular passage 14 for feeding a flexible
synthetic resin material for an inner tube 16 therethrough and a
second axially extending annular passage 18 through which a rigid
synthetic resin material fdr a reinforcement 20 is fed. In the
illustrated embodiment, the first annular passage l4 and second
annular passage 18 are arranged so as to be concentric with each
other and the second annular passage 18 is formed into a diameter
D2 larger than a diameter D1 of the first annular passage lé4.

Also, the die 12 is formed at a central portion thereof
with an axially extending air passage 22 which is adapted to feed
compressed air therethrough to an inner space 24 of the inner
tube 16. For this purpose, the air passage 22 is arranged so as
to communicate with a compressed air source (not shown).

The hose manufacturing apparatus of the illustrated
embodiment also includes a cutter 26 arranged on an outlet side
of the second annular passage 18 through which the resin material

for the reinforcement 3 is extruded. The cutter 26 is positioned
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provi de a process for manufacturing a hose having a reinf Oﬂ%ﬁ . —=
I ncorporated therein which is capable of acconplishing ai!3| g %&ﬁﬁs BEEN

increase in production efficiency and productivity. It i ! (ARt of
the present invention to provide a process for manufacturing a hose having

.a reinforcenent incorporated therein whi®h is capable of providing a hose
with highhyal Rehfaseds conf s gifAld B a] ordifh £t NBPSE @D afr st abhé idye 12. 1 STie
further object of the present invention to provide an apparatus, for

manuf act GFFRET a2 hoder Haki TRy St tt‘r“"ei’iﬁ%’l’%eﬁgﬁ’fh?ﬁ%‘br’bﬁg‘ge a‘i‘hre’r% it Whi ch
i s capabkfeoteshgoteneumt |30 | (W A8 S\Gs 1 Ce Pt DEdEd | ORr el £h Ct IberCye @l
prOdUCtlg£%Xlar passage 18 while revolving around the material, to

thereby form the reinforcement 3. Such cutting of the rigid
synthetic resin material by the cutter 26 permits the
reinforcement 20 to be formed into a spiral shape having turns
spaced by predetermined intervals from each other. It is a
matter of course that the intervals between the turns of the
spiral reinforcement 20 depend on a revolving speed of the cutter
26 and a speed at which the material for the reinforcement is
extruded. For example, a decrease in revolving speed of the
cutter 26 and an increase in speed of extrusion of the
reinforcement material cause the intervals to be increased.

Now, the manner of operation of the hose manufacturing
apparatus of the illustrated embodiment described above will be
described hereinafter.

A melted flexible synthetic resin material for the inner
tube 16 is extruded through the first annular passage l4 and
concurrently a melted rigid synthetic resin material for the
reinforcement 20 is extruded through the second annular passage
18, resulting in forming the inner tube 16 and reinforcement 20,
respectively. A distal end of the innmer tube 16 initially
extruded is collapsed or closed with a stopper, to thereby
prevent compressed air which is concurrently introduced into the
inner tube 16 from leaking therefrom.

As described above, the materials for the inner tube 16
and reinforcement 20 are continuously and concurrently extruded
while introducing compressed air into the inner tube 16.
Concurrently, the rigid synthetic resin material for the
reinforcement 20 which is extruded from an outlet of the second
annular passage lé is cut into a spiral shape by means of the
cutter 26 being revolved, leading to formation of the spiral
reinforcement 20.

As described above, a pressure of the compressed air is

applied to the inner space or inside 24 of the cutter 26, so that
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It is still another object of the present invention to p(q¥LB§:§ﬁ3?£§ﬁF_n
for manufacturing a hose having a reinforcenment incorponptedbﬁhﬁﬁ CASHEEN
.is capabl e of manufacturing a hose significantly stabili: j CED
configuration and dinmensions. It is yet another object of the present
-invention to provide an apparatus for mirufacturing a hose having a
re'nfOrQﬁge@BanCQﬁB@r§Eeﬂa§hgéeé9p§ﬂhﬁa,!%oCQméQb%yoﬁeaeﬁﬁﬁﬁttéhlthﬁ
decrease in manufacturing cost and down-sized _of the apparatus. Ié is a
still f@m™ Aesigs) ekt tBe ERLTpEeERARIPRGEAEREN 200 pASVE gsaﬁlﬂﬁpaF Bus for

manuf actiwnieRd tabe03@ Badi piafbet BheheemONt aichC @rRorjatlsed afbereertwhsdbni s
capabl e of heing highly sinplified in structyre. .In, .a i_.th_gne
aspect 5ﬁsﬁﬁélﬂge§€ngegﬂﬁegEng,Eept at an e evate% te%%gggéﬂgg,“%hgcﬂ

permits both elements 16 and 20 to be easily adhered to each

other. )

In this instance, the reinforcement 20 of the rigid
synthetic resin material is rapidly stabilized in configuration
and dimensions as compared with the inner tube 16 of the flexible
synthetic resin material, so that adhesion of the inner tube 16
to the reinforcement 20 permits dimensions of the inner tube to
be accurately specified.

Adhesion of the inner tube 16 to the reinforcement 20
takes place at a location forward of the cutter 26 in a direction
of extrusion of the inner tube 16 and reinforcement 20, so that
formation of the reinforcement 20 of a spiral shape which has
turns kept spaced at predetermined intervals from each other is
carried out before the adhesion takes place.

As described above, the first embodiment described above
permits the cutter 26 to form the reinforcement 20 of a spiral
shape which has turns spaced at predetermined intervals from each
other. Also, compressed air fed through the air passage 22 of
the die 12 is introduced into the inner space 24 of the inner
tube 16 to expand the inner tube 16, resulting in the
circumference or outer periphery of the inner tube 16 being
contacted with the inside of the reinforcement 20, leading to
adhesion between the inner tube 16 and the reinforcement 20.
Thus, the illusprated embodiment permits formation of the inner
tube 16 and winding of the reinforcement 20 on the inner tube 16
to be concurrently carried out.

Also, in the illustrated embodiment, the reinforcement
20 made of a iigid resin material is spirally mounted on the
outer periphery of the inner tube 16 with the turns of the
reinforcement 20 being kept spaced at predetermined intervals
from each other, so that the configuration and dimensions of the

inner tube 16 may be stabilized by the reinforcement 20. This
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therein is provided. The nethod conprises the steps of co-, X$Mygpggy'ﬁ“‘“
inner tube of a flexible synthetic resin material and a r
rigid synthetic resin material which is coaxial with the
‘a dianeter larger than the inner tube;-tatting the reinforcenent into a
Spiral Shapaaidhuis diéd1S 1183584 3L Pede! §illed | Heeryal g Lpom each
ot her concurrent with the co-extrusion; and expanding the inner fube to
contact an outer T3&SipHdr Fhef ilRasicmaged: epdodiimensn ithei deisforhement
rei nf or OTeNY ,s gieSUllly RGund GR theNd Nl 3RSI1QN 1helWReR oukgeOYEer

peri phery of the i ng; E;be and the inside of the spirally cut )
reinforé%ﬁﬁﬁ??°@n° c OOt Fafl@™FNCE afGEMAt iRgpdy edfimipatingsEptaraganefon
an apparetelsidse rajuifradt Un RGed phase R Rhed i@ RhQr gerRpL 1iiReor porated

t herein js_prqvided.. The hose
fleﬁ%ﬂ1e resin material is wound on the core rod, to thereby

a process for manufacturing a hose having a reinforcenent. incorporated

solve the above-described problems of the prior art due to
rotation of the hose. Further, the illustrated embodiment
eliminates arrangement of such a winding machine as required in
the prior art, leading to simplification of the apparatus, down-
sizing of the apparatus and a decrease in manufacturing cost of
the apparatus.

Referring now to Figs. 2 and 3, another embodiment of a
hose manufacturing apparatus according to the present invention
is illustrated. A hose manufacturing apparatus of the
illustrated second embodiment is adapted to wind a coil 28 on an
inner tube 16 at locations between each adjacent two turns of a
spiral reinforcement 20. The apparatus includes a die 12 which
is formed with an adhesive feed passage 30 in a manner to
radially extend between an outer surface of the die 12 and a
second annular passage 18 for feeding a rigid.synthetic resin
material for the reinforcement 20, resulting in an adhesive 32
being fed through the passage 30 to the second annular passage
18. The adhesive 32 is used for attaching an outer tube 34 (Fig.
3) to an outer periphery of the reinforcement 20.

For example, winding of the coil 28 on portions of the
inner tube 16 defined between the turns of the reinforcement 20
by means of any suitable winding machine (not shown) may be
carried out at a position of the reinforcement 20 which is spaced
by a certain distance from the die 12. .Unfortunately, this
causes a surface of the reinforcement 20 and/or the outer tube 34
to be cooled before the winding is carried out, leading to a
failure in thermal adhesion between the reinforcement 20 and the
outer tube 34. The adhesive 32 is used for compensating such a
failure in thermal adhesion therebetween, to thereby ensure

adhesion therebetween.

i
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manuf act uri ng apparatus conprises an extruder; a die ar
extruder so as to concurrently and separately extrude a
resin material and a rigid synthetic resin material, to thereby
concurrently forman inner cube and a reinforcenent which is concentric
‘with the inner tube and has a dianeterllarger than the inner tube,
respectively; a ené!eima kNP6 OT¥Rr L O Lgndli End B En £ &Ly OBl OF
extrusion of the reinforcement so as to be rotated relatively to the

rei nfor CBARRTUCEST t Hr SRS ARt ael ¥ il GYARAEPRDRSE (2% &8 il T sthape havi ng

turns spabediménpreeet eivadeshd e vl srdfomeachcotigg, Bnd a neans for
expandi ng the inPgr tube to a degree sufficient to permt an outer

peri phery of the L, Qﬁ {ﬁﬁ;t%ﬁqxﬁeCOHd embodiments described above,
compressed air is introduced from the air passage 22 into the

inner tube 16 while keeping the distal end of the inner tube 16
collapsed or closed with the stopper. Alternatively, an air
source (not shown) may be directly connected to the distal end of
the inner tube 16, to thereby feed compressed air into the tube.

Referring now to Fig. 4, a further or third embodiment
of a hose manufacturing apparatus according to the present
invention is shown. A hose manufacturing apparatus 10 of the
third embodiment includes a die 12 formed with a first annular
passage l4 for feeding a flexible synthetic resin material for an
inner tube 16. The first annular passage l4 is formed in such a
manner that a diameter thereof may be gradually enlarged in a
direction of extrusion of the resin material. Such construction
of the third embodiment permits the inner tube 16 to be contacted
with an inside of a reinforcement 20 immediately after the inner
tube 16 is formed by extrusion. The remaining part of the third
embodiment may be construdted in substantially the same manner as
the embodiment of Fig. 2. _

Thus, the third embodiment permits the system for
feeding the compressed air which is required in each of the first
and second embodiments to be eliminated, to thereby contribute to
simplification of the apparatus. Nevertheless, it is a matter of
course that the third embodiment may be constructed so as to
expand the inner tube 16 while feeding compressed air through an
air passage 22 to the inner tube 16.

Fig. 5 shows still another embodiment of a hose
manufacturing apparatus according to the present invention,
wherein a die 12 is provided with a guide section 36 in a manner
to project forwardly therefrom. The guide section 36 is formed
and arranged so as to permit an inner tube 16 formed due to
extrusion of a flexible synthetic resin material to be expanded

into a diameter sufficient to effectively contact an outer
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this aspect of the present invention, there is providedjjan apaapaAgngor
“manufacturing a hose having a reinforcenent incorporatedFhrerer—wh
conprises an extruder; a die arranged on the extruder so as to concurrently
and separately extrude a flexible synthéRic resin materi al and a rigid

synt het'&ef?ﬁﬁ&iméferdt?é i ddfed rt%rbee%ﬁtqp aq{r%rgiye mer 31%% %d a

rei nforcenent which is concentric | hner tube an
| arger tHEHD (RIS HIRGT {UD S ridpdeoninedl yem@pd:mqrerr %?rsr"alr@edﬂf @méme@f the

die in adthneecdd off of he Xkt A he BN CEPId1 P USSided e 1ot at ed
rel atlvel to the reinforcenent, to thereby cut the reinforcenent into a

spi ral Sl Fi8A ng A% Disadeytdh Gr“@-ﬂ’éitlérferﬁ%eﬂfzi%@r VAies 1ngh, &4b8 to

ot her; a]md etpaided Bﬂﬂ:mﬁtj’lsarfyorcofnﬁﬁ@é'lgacpm,est_s@d:taéﬂ’eﬁyl’lts(lgﬁﬁﬂ'llcﬁmflyt ube

to expandt % ner. tube to a degree sufficient to
simpli in structure o the apparatus.

contacted.-with an inside of the reinforcenent. Al so, I ngamﬁwm—lx\ib@m )

The remaining part of the fourth embodiment may be
constructed in substantially the same manner as the embodiment of
Fig. 2.

As can be seen from the foregoing, the present invention
is so constructed that the inner tube and reinforcement are
concurrently and separately formed by co-extrusion, the
reinforcement is cut into a spiral shape while being extruded,
and the inner tube is expanded, resulting in being adhered to the
reinforcement. Such construction of the present invention
permits formation of the inner tube and reinforcement and winding
of the reinforcement on the inner tube to be concurrently carried
out, leading to an increase in production efficiency and
productivity. -

Also, in the present invention, the rigid reinforcement
is spirally mounted on the flexible inner tube in a continuous
manner at predetermined intervals, so that the configuration and
dimensions of the inner tube may be highly stabilized by the
reinforcement. The present invention can exhibit the advantage
irrespective of a diameter of a hose to be manufactured. This is
due to the fact that the present invention fully eliminates a
necessity of rotating the hose during the manufacturing as
required in the prior art.

Further, the present invention is constructed so that
the inner tube expanding means expands the inner tube to permit
it to be contacted with the reinforcement, to thereby ensure
positive adhesion between the inner tube and the reinforcement.

Moreover, the present invention eliminates arrangement
of any winding machine which is required in the prior art,
leading to a decrease in manufacturing cost and down-sizing of
the apparatus.

Sheet Has Been Replaced
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permt an outer periphery of the inner tube to be contﬂ:ged*mrfﬁmaﬂxhnstdﬁ

of the reinforcenent. Further, in accordance with this |lasPScEEHT tihe SEEN
-present invention, there is provided an apparatus for nuf aBEGEPRERa hos
having a rei nforcenent incorporated therein which conprises an extruder
-die arranged on the extruder so as to-ddmcurrently and separately extrude a
flexible synthetyge: T&Shre e Ad At il dd 91 & SYHE NV entiRY MafRl Sleledl , 1O
thereby forman_ i nner tube while expandi ng the inner, tube into_a final

di mensi BESOF LR Tikrd (AAFE Y dSEFAR rent3F FHrhar o) i EREST SRfRch i s
concent gbCtietdir ddibngd HNedbdidies afuh iEsc & o eed & V& Paridosamrtehe i nner

cube, rggggggigeix’lfg'lgt aofcut;[t'{eerab%rvrean eeadct];iorlx’g\éa.rd PJ i:[shetherefore to be

understood that within the scope of the appended claims, the

invention may be practiced otherwise than as specifically

described.
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die in a direction of extrusion of the reinforcenment so ﬁs S 'Eﬁﬂgg §BE“ “
relatively to the reinforcenent to thereby cut the reinf —
spiral shape having curns spaced at expansion of the in er ube
present invention constructed as described above, the inn "Remmmd
“flexible synthetic resin and the reinforéenent of a rigid s l
are concuWhaenis yCoitheepegatel y formed by co-extrusion and
reinforcenent is spirally cut into a spiral shape having turns spaced ac
predetermned intervals fromeach other while being extruded. Concurrently,
the inner tube islexpanusitesesidd indhdfadthering e4 pese prraaﬁ;ng)fa t he i nner
t ube beipg, g qﬂi ] h the |nS|d of the spiral reinforcenent, Jeading
to adhesi on g&% et he G W 30k i $i rceqpumro]r cjret}ﬁsr}ih © BRISH® (95ScRI PTI ON
OF THE DRAW NGS co- extrudlng an inner tube of a flexible synthetic resin
material and a reinforcement of a rigid synthetic resin material
which is coaxial with the inner tube and has a diameter larger
than the inner tube;

cutting the reinforcement into a spiral shape which has
turns spaced at predetermined intervals from each other
concurrent with the co-extrusion; and

expanding the inner tube to contact an outer periphery
of the inner tube with an inside of the reinforcement, resulting
in carrying out adhesion between the outer periphery of the inner
tube and the inside of the spirally cut reinforcement.

2. A process as defined in Claim 1, wherein the step of
cutting the reinforcement is carried out by means of a cutter
arranged so as to revolve around the reinforcement.

3. An apparatus for manufacturing a hose having a
reinforcement incorporated therein, comprising:

an extruder;

a die arranged on said extruder so as to concurrently
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby concurrently form an
inner tube and a reinforcement which is concentric with the inner
tube and has a diameter larger than the inner tube, respectively;

a cutter arranged forward of said die in a direction of
extrusion of the reinforcement so as to be rotated relatively to
the reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each
other; and

a means for expanding the inner tube to a degree
sufficient to permit an outer periphery of the inner tube to be
contacted with an inside of the reinforcement.

4. An apparatus as defined in Claim 3, wherein said

cutter is arranged so as to revolve around the reinforcement.
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These and. ot ITeis Shbetetks BeamBeptaged of t he attendant advantg '3 % %%

i nvention will reci ated as the sane becone
.by reference to detail ed description when
connection with ing drawings in which |Iike reference numaraT"~

-designate |ike or correspondi ng parts-ﬂﬁkoughout wherein: Fig. Lis a
fragmentary secckiong y%@&%é@@é’“&‘& @é‘%fﬁé@nihatlaﬁ?ﬁrg O{rhélﬂeﬂift@&'idmnt of

an apparatus for manufacturing a nose having a reinforcement incorporated
t her ei NR&BESr EPRge¥ PR RhEN S ehe ninnem et PONCORPELses; an24F 5 t B

sectlonabrvuﬁ@@ash@%aﬂpﬁ@s%&emfain@@réh@flaﬂet:heﬁbenbodl ment of an

apparatus for nanufa turing a hose havjn re orcege |ncorpora e
t herein accor di nf ?h%p%gﬁ%%#ﬁ ?%v%%€+%ﬁg FFgEEQl?s vh& ﬁ%ﬂt%?ﬁé fie

secti onak fbembahomtngaaﬂlﬁﬂtE&nnular passage for feeding the flexible

synthetic resin material for the inner tube therethrough and a

second annular passage through which the rigid synthetic resin
material for the reinforcement is fed;

said second annular passage being arranged so as to be
concentric with said first annular passage and formed into a
diameter larger than said first annular passage.

7. An apparatus as defined in Claim 6, wherein said die
is provided with an adhesive feed passage in a manner to radially
extend between an outer surface of said die and said second
annular passage.

8. An apparatus as defined in Claim 6, wherein said
first annular passage is formed in a manner to be enlarged in a
direction of extrusion of the inner tube, resulting in -
functioning also as said means for expanding the inner tube.

9. An apparatus as defined in Claim 3, wherein said die
is provided with a guide section which functions as said means
for expanding the inner tube.

10. An apparatus for manufacturing a hose having a
reinforcement incorporated therein, comprising:

an extruder;

a die arranged on said extruder so as to concurrently
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby concurrently form an
inner tube and a reinforcement which is concentric with the inner
tube and has a diameter larger than the inner tube, respectively;

a cutter arranged forward of said die in a direction of
extrusion of the reinforcement so as to be rotated relatively to
the reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each
other; and

an air feed means for feeding compressed air into the

AN A



tube and a rei nfloisSheatitas BBerd RépiRPar at us of Fig. 2; Fig.
fragnmentary sectio Jing an essential part of a
‘embodi nent of an aﬂm,"umgmamanuf acturing a hose having
i ncorporated there 1'n MENT SHEET -7- according to the present
‘i'nvention; and Fig. 5 is a fragnentary-3éetional view show ng an essenti al

part of Sindd wiwd hey ol nent éleaﬁn ARRATES Us d Yy SN GIUlnRd (g hose

having a_reinforcement incorporated therein according to the present
i nvent i ot T THET AL EBY TSESERTFRAOYYOR £T 1k eP REFTSIREY EVB@DIbEPg tacted with

an inside of the reinforcement.

IMBISSSHEET HAS BEEN
urt heREPLAGED

1l. An apparatus for manufacturing a hose having a
reinforcement incorporated therein, comprising:

an extruder;

a die arranged on said extruder so as to concurrently
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby form an inner tube
while expanding the inner tube into a final dimension of the
inner tube and concurrently form a reinforcement which is
concentric with the inner tube and has a diameter larger than the
inner tube, respectively; and

a cutter arranged forward of said die in a direction of
extrusion of the reinforcement so as to be rotated relatively to
the reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each

other;

whereby the inner tube is contacted with an inside of
the spiral reinforcement.

12. A process for manufacturing a hose as claimed in
claim 1 and substantially as hereinbefore described with
reference to the accompanying drawings.

13. Apparatus for manufacturing a hose substantially
as hereinbefore described with reference to Figure 1 of the
accompanying drawings.

14. Apparatus for manufacturing a hase substantially
as hereinbefore described with reference to Figures 2 and 3
of the accompanying drawings.

15. Apparatus for manufacturing a hose substantially
has hereinbefore described with reference to Figure 4 of the
accompanying drawings.

16. Apparatus for manufacturing a hose substantially

as hereinbefore described with reference to Figure 5 of the

accompanying drawings.
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Now, the present invention will be described herei nafterM’f'ﬁ S HivceEm |
t he acconpanying drawi ngs. Referring first to Fig. 1, a first nt of
. @ hose manufacturing apparatus or an apparatus for nanufacturing a hose
having a reinforcenent incorporated therein according to the present
‘invention is illustrated. A hose manufadtri ng apparatus of the illustrated
enbodi nent includes an extru@sSTRAGTCOFI s:n@emarsalno)sumrsl gnated at reference

| 10 Fi d ted t | t trud
Fi'oxi bl e synthet (% 1ol AP Th e A v 610 Wi n ol R FE e

Tc resin material. The
hose mancépzblie i oy bephing use arsolnamd amkesim m@qcztmmfefdmrtcm agwdt r uder

10. The %8?&@: énf.jfr?r'?&’ #n{i‘xﬁ)‘(&{){hé’“é&%ﬁ%ﬁfﬂléﬁéf'éé{d x4l figh Annul ar

passage € syn Icresin materi a or an I nner
tube 16 shebdlhtvugh talml hessecond i k¢ | yrexidedli Hor FUAHLT YhigEage 18

through phighperiPhéhetic resin material and a rigid synthetic resin
material to concurrently form an inner tube of a small diameter
and a reinforcement which is concentric with the inner tube and
has a diameter larger than the inner tube, respectively. Also, a
cutter is arranged forward of the die in a direction of extrusion
of the reinforcement for cutting the reinforcement into a spiral
shape. Further, a compression air feed passage is formed in the
die so as to feed compressed air into the inner tube, to thereby
expand it. This permits the inner tube to be contacted with the

reinforcement for adhesion therebetween.

'Thls Sheet Has Been Replaced
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enbodi nent, the first annul ar passage 14 and second annu

synthetic-resin material for a reinforcement 20 is fed. E
- arranged so as to be concentric with each other and the J and

M SHER 6 A6 S |
S ﬁ b9

t
L |

passage 18 is fornmed into a dianmeter D2 |arger than a diameter Dierr] of
‘the first annul ar passage 14. Also, the die 12 is fornmed at a central
portion thereof with an axially extending air passage 22 whi ch-i-s-adapted-
to feed conpressed air therethrough to an .inner space 2 §§ ' ner tube
16. For this purpose, the air passage 22 is arranged so a
Wi th a conpressed air sourcnﬁépot shown). The hose nanufa

of the illustrated enbodi nen ncl des a cutter 26 a
outl et side of the second a ssa e 18 t hrough which the re5|n
material for the reinforcenent 3 is extruded. The cutter 26 is positioned
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-8- in a manner to be forwardly somewhat spaced fromthe die 12, The cutter

26 serves to cut the rigid synthetic resin material for t Tenk ==
gl =y TS SHERT A BEEN‘”

- 20 continuously extruded through the second annul ar pass
revolving around the material, to thereby formthe reinf !
-eutting of the rigid synthetic resin material by the cutter 26 permts the
reinforcenent 20 to be fornmed into a spiral shape havi ng turns spaced by
predeterm ned intervals from each odgfj natter of course that the
S
1.3

i nterval s between the turns of the |nf cenent 20 depend on a
revol ving speed of the cutter 26 an “at” which the material for the

rei nforcement is extruded. For exanple, a decrease I n revol ving speed of
t he

FI1G4

30 12 32 26

‘1\-”{
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cutter 26 and an increase in speed of extrusion of the reijpfor
mat eri al cause the intervals to be increased. Now, the mar{ JH'&)SHepeHaglgﬁ%j
-'of the hose manufacturing apparatus of the illustrated enbj |neﬁEPmasgblbed l
above will be described hereinafter. A nelted flexible syntheti

‘material for the inner tube 16 is extruded through the first annul ar

passage 14 and concurrently a nelted rigid synthetic resin material for the
rei nforcenent 20 is extruded through the second annul ar passage 18,
resulting in formng the inner tube 16 and reinforcenent 20, respectively.
A distal end of the inner tube 16 initially extruded is coll apsed or closed
wth a stopper, to thereby prevent conpressed air which is concurrently

i ntroduced into the inner tube 16 fromleaking therefrom As described
above, the materials for the inner tube 16

FIG 5

\o-
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“and reinfdfcement 20 are conti ﬁﬁﬁ%ﬁ?EMﬁynﬁﬂﬁﬁﬂrently

|ntrodUC|ng conpressed air intp the |p uges 14. Conc
synthetic resin nmaterial for tf 1A% orcenent 201 whi ch i S gftr,

outl et of the second annul ar passage I8 17s cut into a
of the cutter 26 being revol ved, Ieadlhg to formation o
rei nforcenent 20. As descri Bed@L&bO¥e THE ireNof the conpressed air 1s5°

The' | ner t yhe. 16 om peess %%%?&ﬂﬁ@ﬁ LB U RIS thoan  nsi de
of the spi rﬁ??wé%?%%e 02’(?0%?&%1‘#*&3&@1 AMDe APPARATUS THERZFOR

BACKGROQUND QF THE INVENTION
This invention relaces to a process for manufacturing a

hose having a reinforcement incorporaced therein and an apparatus
therefor, and more particularly to a process for manufacturing a
hose comprising an inner tube and a reinfcrcémenc spirally wound
On an oucter periphery of the ianer tube and an apparatus
therefor.

Conventionally, there has been proposed a hose which
exhibits flexibility and resiscance to bending. The hose
includes an inner tube made of a soft or flexible synthetic resin
material and a reinforcement made of a hard or rigid synthetic
resin macerial and spirally wound on the inner tube.

Such a2 conventional hose may be typically manufaccured
according te, for example, such a method as disclosed in Japanese
Patent Publication No. 15218/1978.

The conventional method disclosed comprises the step of
injecting a2 flexible syanthetic resin material from a first
injection head to form an inner tube. Then, the inner tube is
fed to a first winding station, where a wire winding step of .
spirally winding a wire made of polyamide on an ocuter periphery
of the inner tube is practiced. The wire winding step is carried
out while keeping a flexible core rod inserted into the inner
tube as extruded from an extruder or applying a pressure of
compressed air to an interior of the inner tube, to thereby
Prevent the inner tube from collapsing.

The inner tube on which the spiral polyamide wire is
thus wound is chen provided wicth a reinforcement in the next
Step. More particularly, the reinforcement is wound thereon with
a2 strip made of a rigid polyvinyl chloride material and then
corrugacedly fitced between turns of the spiral wire cthrough che
strip. '

The conventional hose which is manufactured chrough the

This is the replacement sheet
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- inner tube 16 and reinforcement 20 each ar.e just aft @rRERAGEMENE SHBEUI i ng
in béing still kept at an el evated tenperature, whic pernitzgeﬁghEESenents
16 and 20 to be easily adhered to each ocher. In thig Datst.ahde X the.-
rei nforcenent 20 of the rigid synthetic resin materi i '
stabilized in configuration and di nendi-ons ‘as conpared with the inner tube
t16bof atlimvé-#ﬂﬁdﬁi@:?!ﬂﬁd&@si ?oggiinﬂoﬁ&:l@r ijcfilbin%thlBaTef aghe‘sw@q@é?@{w itnngr

ube rcemen ermts dinensions o i nner tube to be
accuri‘?ae%é;e@sg’ghcﬁrofq{gehd% ﬁﬁﬁésefloﬁ"f}ﬁut"ﬁe ci°nr?@r"ty315‘é EB%SEP‘&‘% e‘?%ftohfecerrent 20
t akes Prirforgenenoaad ohef ddkard Thenhe thet these2@si pravidedctiorearf
eXtrusﬁﬂﬁh(HntJU%éﬂqm%%et%gemégnFnQﬁrg“@%%k%ﬂ”&ﬂﬁeggio§ohég@$ { PRI of
the reinforcenent 20 of a’spiral shape which haS turns kept spaced at

pr edet Bf M HEE iSREAIAS Ar GRPEABE SCHELONg resulting in che mechod

being completed.

Also, it is generally required that such a hose is
formed into accurate dimensiocns in association with a connection
element co which the hose is to be connected. However, when such
a hose is to be formed of a flexible synthetic resin material
into an increased diameter, it is highly difficult to provide the
hose with scable and precise dimensions. In order to solve such
a problem, techniques of spirally winding a melted strip-like
flexible synthetic resin material on a core rod are employed. Im
cthis iastance, an iancrease in manufacturing speed is carried out
by rocacing the core rod to continuocusly feed the core rod with
the sctrip-like resin material.

However, rotation of the core rod causes the hose formed
on cthe core rod and then separated therefrom to be still rotated.
In chis instance, rotation of the hose is obliged to be continued
until it 1is cut into a length for desired applicatioms.
Therefore, manufacturing of the hose must be carried out while
cooling it with water and floating it on the water. .

In the first conventional hose manufacturing method
disclosed in Japanese Patent Publication No. L5218/1978, as
described above, the spiral wire is wound on the ocutside of the
inner tube. For cthis purpose, a winding machine is arranged at
the firsc winding scacion. Unfortunately, this causes a whale
hose manufacturing apparatus to be complicated in structure and
large~sized, leading to an increase in manufaécuring cost.

Also, in the first convencional method disclosed in the
Japanese publicaction, the step of forming the inner tube is
carried out separate from the step of winding the reinforcement
on the inner tube formed, resulting in the manufaccuring being
deceriorated in efficiency and productivity.

In che second conventional mechod described abave

This is the replacement sheef
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“carried out before the adhesion t akes place. As describg&?ﬁ28%§1 Che Tyt
enbodi ment” descri bed above permts the cutter 26 to fafm ﬁ%(ﬁﬁﬁﬁﬁﬂt

20 of a spiral shape which has turns spaced at predete i pt om
each other. Also, conpressed air fed through the air ﬁlj 1 g BngEQSd e
12 is introduced into the inner space~3# of the inner tube 1.6 0 expand

the i nr?éTettel}bebtm sitedpl-tLiL kg bﬁnﬁﬁecﬁtr QUH‘.S"\QQ?@L‘Q&I o4 Q{OW |0thth\§ of the
i nner t ]:Qd elng 4Go e ILnside_of |t n Orce
O Aty oraagnflacth akifoggos 1h Shn (Tl YA Bodne 50,

Ieadln t o adhesi on between the | nhef
Thus, |ﬁﬁﬁﬂﬂﬁ¥§ﬁe&°eﬁﬁéalﬁﬁnthaehqseSCﬁgrﬁarl@#ﬁtﬁedtﬁpnhmuamimmhe 16 and

wi ndi ngnrffo:tdmexarteu@f OEAEEeNtadd ©F wﬁgéng@hwb@f 11}6],‘4 Qe concurrently
the illustrated rel nforcement 20 made

t
of o rigteactuting dpbafebuscyi 630y RbBrRREReh GiBes Totation of che

hose formed to be forcibly continued until it is cuc into a
required length for desired applications, so that it is
substantially impossible to carry out an aperation of winding the
manufactured hose on a bobbin or subjecting the hose to marking.
In addition, the second conventional method causes level

different regions to occur on overlap portions of the strip-like
synthecic resign material of the hose thus manufactured. The
hose is often coated on an inner surface chereof wich a special
coating depending on the applications. Unfortunacely, such level
different regions fail to permic the coating to be satisfactorily
formed on the regions.

Further, the level different regions each exhibit
resistance to flowing of f£fluid in the hose, resulcing in
flowability of the fluid being deteriorated. Moreover, the level
different regions are often worn, so that a synthetic resin
material which forms the level different regions is mixed with
the fluid, leading to contamination of the fluid.

SUHnARY OF THE INVENTION

The present invention has been made in view of the
foregoing disadvantages of the prior art.

Accordingly, it is an objecc of the present invention to
provide a process for manufacturing a hose having a reinforcement
incorporated therein which is capable of accomplishing a
significanc increase in production efficiency and produc&ivity.

It is anocher object of the presentc inveation to provide
2 process for manufacturing a hose having a reinforcemenc
incorporated therein which is capable of providing a hose with
highly increased configurational and dimensional scability.

It 1s a further object of the present iavention to

provide an apparatus for manufaccturing a hose having a

Tras is ths replacemem sneel
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“outer periphery of the inner tube 16 with the turns of jtie—

bei ng kept spaced at predetermined intervals fronleach(ﬁﬁﬁhﬂCEMENﬂuﬂE@m
configuration and di mensi ons of the inner tube 16 may sta?u%%ﬁﬁd t e
reinforcenent 20. This -10- can be acconplished irriesBEctive. O 490

di aneter of the hose. Thus, in the ild%rstrated enbodi ment, -

rei nf On*é?ﬁfmce?&dtslﬁtﬂd@oldé:\é/auladeeaihhem:ﬂdmerist da@ableé bbh thefCOEl’Sﬁ of
ext r usj e ts, resulting.,in i_m_nat,i rotatjon of the hose
requir%égh#?¥$é§{}fiﬁgg§?asﬁﬂéréﬁﬁ PﬁgdgfﬁﬁﬁﬁlFEELFFngglgséesin material is
wound RRPYYREEO¥®Y v od, to thereby solve the above-described problens of the

prior art due tm: is geill another object af the present iaveacian ta

provide an apparatus for manufacturing a hose having a
reinforcement incorporated therein which is capable of
manufacturing a hose significanctly stabilized in configuration
and dimensions.

Ic is yet another object of the present invention to
provide an apparacus for manufacturing a hose having a.
reinforcement incorporated therein which is capable of
accomplishing a decrease in manufacturing cost and down-sized of
the apparacus.

It is a still further object of the present invention to
provide an apparatus for manufacturing a hose having a
reinforcement incorporated therein which is capable of being
highly simplified in scructure.

- In accordance with one aspect of the preseat invention,
a process for manufacturing a hose having a reinforcement.
incorporated therein is provided. The method comprises the steps
of co-extruding an inner tube of a flexible éynchetic resin
material and a reinforcement of a rigid syathetic resin material
which is coaxial with the inner-tube and has a diameter larger
than the inner tube; cutting the reinforcement into a spiral
shape which has turas spaced 5: predetermined intervals from each
other concurrent wicth the co-extrusion; and expanding the inner
tube to contact an outer periphery Qf the inner tube witg an
inside of the reinforcement, resulting in carrying out adhesion
between the outer periphery of the ianer tube and the inside of
the spirally cut reinforcement.

In accordance with another aspect of the present
invencion, an apparatus for manufaccturing a hose haviang a
reinforcement incorporated cherein is provided. The hose
manufaccuring apparatus comprises an exctruder; a die arranged on
the excruder so as to concurrently and separately extrude a
flexible synthetic resin material and a rigid synthetic resin

This is the raplacement sheet
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rotatjon of the hose. Further, the illustrated embodi nBEBLAmEMENegHEET
arrangenent of such a winding machine as required in the prior art, |eadifpg
to sinplification of the apparatus, down- sizing of th @meaﬂaZuﬁcpqg%@
decrease in manufacturing cost of the apparatus. ReferFHg—rFowto=H
and 3, another enbodi nent of a hose acturing apparatus accordlng to
the preBgheriaventéonheseby | disiditrthel f*vﬁe akBAdhaet vibB%a gPPAr at us of
the illgg odj nent_ i s wind a co 28, on an inner
t ube 16ya%ﬁ€§)€g?ll§§ﬁ§n%1e{t3%eﬂg eac eé‘&rgée ‘?‘\Aﬁgfu?‘ﬁge&c‘é{’%pﬂ%ﬂ has a

rei nf or 2&ABREe DOl 2T A% ’h"m)‘ar@mg-mml ok ,a réis@etRivalyh ascdoreed with an

adhesi ver f eege passtgec Bhb e Nt WRANGH 4O ghadic@l by 81“9!2‘? &)@#AME g out er

surface.of . Eggagge 12 and a second annul ar passage 18 g Y rigid
synthetlc resin meterThl?s f° (9% fogasesr CehaREvedyY Festfeing in an adhesive .
32 telnforcemenc, to thereby cut the reinforcement into a spiral

shape having turns spaced at predetermined intervals from each
other; and a means for expanding the inner tube to a degree
sufficient to permit an outer periphery of the inner tube to be
contacted with an inside of the reinforcement.

Also, in accordance with this aspect of the present
invention, there is provided an apparatus for manufacturing a
hose having a reinforcemenct incorporated therein which comprises
an extruder; a die arranged on the extruder so as co concurrently
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby conéﬁrrently form an
igﬁer tube and a reinforcement which is concentric with the inner
tube and has a diameter larger than the inner tube, respectively;
a2 cutter arranged forward of the die in a direction of extrusion
of the reinforcement so as to be rotated relatively to the
reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each
other; and an air feed means for feeding compressed air intoe the
inner tube to expand the inner tube to a degree sufficient to
permit an outer periphery of the inner tube to be’ contacted with
an inside of the reinforcement.

Further, in accordance with this aspect of the present
invention, there is provided an apparatus for manufacturing a
hose having a reinforcement incorporated therein which comprises
an extruder; a die arranged on the extruder so as to concurrently
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby form an inner tube
while expanding the inner tube into a final dimension of the
ianer tube and concurrently form a reinforcement which is
concentric with the inner tube and has a diameter larger than the

inner ctube, respectively; and a cutter arvanged forward of the

fhﬁ:Sc*aremdcanpﬂithaei
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adhesive 32 is used for attachlnggan outek; Iuae 34°(Fi
peri phery of the reinforcenment 20. er%ae*aﬁﬁré;_MLndl

portions of the inner tube 16 defined between the turn
rei nforcement 20 by means of any suit<ot e wi ndi ng machrme—not shown) nay
be cardiedious atrecppsi tdmmafrutsll%nr@mfm@mtfozeewhhehsBSaspa@esleby a

cert ai | n fortunately ause surface of
t he re?%?%?%&elngﬁ%;égﬂfd/ or ct(%'h d‘t“rélr” TS R 156 Bg‘e58éye8uge?‘ﬁe t he
mnnd|nﬁeFBfEEFFPEGtoh¥C°I%%ﬁﬁhﬂ;h(;haphmﬁamima reurligr sakcadhesi on bet ween

the reppe@ecer@lhe LUy FHLR! eLURC o3he rINGnAER8H! ¥Ra32nhsr USELL f OF
conpensat ilure in thermal adhesion there between, to t er eby

suc
ensur e* 3dﬁggF6ﬁc?%eVqué?Mé€ﬁlde of the spiral reinforcement.

In the present invention canstructed as described above,

" being fed through the passage 30 to the seCOﬂﬂ anfulaJ

the inner tube of a flexible syathetic resin and the
reinforcement of a rigid synthecic resin are concurrently and
separately formed by co-extrusion and the reinforcement is
spirally cut into a spiral shape having curns spaced at _
predetermined intervals from each ocher while being excruded;”

:"Concurrently. the inner tube is expanded, resulting in the outer

‘ periphery of the inner tube being contacted with the inside of
the spiral reinforcement, leading to adhesion batween the inner
tube and the reinforcemenc.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects and many of the attendant

advantages of the present invention will be readily appreciated
as the same becomes better underscood by reference to the
following detailed description when considered in connection with
the accompanying drawings in which like reference numerals
designate like or corresponding parts throughout; wherein:

Fig. 1 is a fragmentary sectional view showing an
fufssential part of an embddimen: cf an apparatus for manufacturing
""a hose having a reinforcement incorporated therein according to

the present ianveation; )

Fig. 2 is a fragmentary sectional view showing an
essential part of another embodiment of an apparatus for
manufacturing a hose having a reinforcement incorporated therein
according to the present inventxon, :

Fig. 3 is a Eragmen:ary sectional view showing an outer
tube and a reinforcement in the apparactus of Fig. 2;

Fig. 4 is a fragmenctary sectional view showing an
essenclal part of a further embodiment of an apparacus for
manufaccuring a hose having a reinforcement incorporated therein
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“-11- The remuining part of the second enbodi nent nmay @?%n?b TCT c
substantially the same manner as the first enbodi ment i # 1h
reference to Fig. 1. In the first and second enbodi ne gratgrg*rg
conpressed air is introduced fromthe air passage 22 int nier” tube 16

whi | e keeping the distal end of the inmer tube 16 coll apsed or closed wth

t he stoppebrdAhgemathweéyesa{t Aldve@Yon® @RAQt shown) nay be directly
connected to the g end Eﬁ the i nner tube 16, to thereby feed
e

conpressed air in 1uan TIEMEDC AT SRGRLCEAE Y1, SBOYIREnER or third
embodi nBAEeBELAL hb%ét nﬁhﬁtazdthjralmg:ha}rpammtous.mam:owl Ag bppahecps eSent

inventi ABniBasb@ng A st MMUMRCLULLAY rARRMELYS 1 400Pbolfed therein

according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described hereinafter
with reference to the accompanying drawings.

Referring first to Fig. 1, a first embodiment of a hose
manufacturing apparatus or an apparatus for manufacturing a hose

having a reinforcement incorporated therein according to the
present invention is illustrated. A hose manufacturing apparatus
of the illustrated embodiment includes an extruder which is
generally designated at reference numeral 10 in Fig. 1 and
adapted to simultaneously and separately extrude a flexible
synthetic resin material and a rigid synthetic resin material.
The hose manufacturing apparatus also includes a die 12 mounted
on the extruder 10. The die 12 is formed therein with a first
axially extending annular passage L4 for feeding a flexible
synthetic resin material for an inner tube 16 therethrough and a
second axially extending annular passage L8 through which a rigid
synthetic resin material for a reinforcement 20 is fed. In-the
illustrated embodiment, the first annular passage 14 and second
annular passage 18 are arranged so as to be concentric with each
other and the second annular passage 18 is formed into a diameter
D2 larger than a diameter Dl of the first annular passage l&.

Also, the die 12 is formed at a central portion thereof
with an axially extending air passage 22 which is adapted to feed
compressed air therethrough to an inner space 24 of the inner
tube l6. For this purpose, the air passage 22 is arranged so as
to communicacte with a compressed air source (not shown).

The hose manufacturing apparatus of the illustrated
embodiment also includes a cutter 26 arranged on an outlet side
of the second annular passage 18 through which the resin material
for the reinforcement 3 is extruded. The cutter 26 is positioned

This is the replacement sheet
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annul ar passage 14 is forned in such a manner
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tHER R Y aRsddi maverday bg cbastuuaceed28opesmibs the
reinforcement 20 to be formed into a spiral shape having cturns

spaced by predetermined intervals from each other. It is a
macter of course that the intervals between the turns of the
spiral reinforcement 20 depend on a revolving speed of the cutter
26 and a speed at which the material for the reinforcement is
extruded. For example, a decrease in revolving speed of the
cutter 26 and an increase in speed of extrusion of the
reinforcement material cause the intervals to be increased.

Now, the manner of operation of the hose manufacturing
apparatus of the illustrated embodiment described above will be
described hereinafter.

A melced flexible synthetic resin material for the inner
tube 16 is ex;ruded through the first annular passage 14 and
concurrently a melted rigid synthetic resin material for the
reinforcement 20 is extruded through the second annular passage
18, resulting in forming the inner tube L6 and reinforcemeat 20,
respectively. A distal end of the inner tube 16 initially . -
extruded is collapsed or closed with a stopper, to thereby
prevent compressed air which is concurrently introduced into the
inner tube 16 from leaking cherefrom.

As described above, the materials for the inner tube 16
and reinforcement 20 are continuously and concurrently extruded
while introducing compressed air into the inner tube L6.
Concurrently, the rigid synthetic resin material for the
reinforcement 20 which is extruded from an outlet of the second
annular passage 18 is cut into a spiral shape by means of the
cutter 26 being revolved, leading to formation of the spiral
reinforcementc 20,

As described above, a pressure of the compressed air is
applied to the inner space or inside 24 of the cutter 26, so that

This is the replacemert shiegel
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-~expand the inner tube 16 while feedi ng conpressed aill REPLACSWERD SHEET
passage 22 to the inner tube 16. Fig. 5 shows still :another enbodi nentfjof a
hose manufacturing apparatus according to the preser1 Dh{éveptz,,mf[.jﬁr..e n a
die 12 is provided with a guide section 36 in a nanner gect—forwar dl y
therefrom The guide section 36 is f@~ned and arranged so as to pernmt an
I nner d,due to extrus n of @ eX| y J]
naterlgypt6%€é;g§n§h 3 %aﬁto a 5?3 dr &8¢ |8F§n é 9% g%%%% $§€%htact an
outer an HEHK NF@SHEETaéeFPphépycehenheZPnneACtabésmﬁ¥¢Feth¢wlde of a

rei nf ofgeeENfu . 1 S aNHELYebh@Ar0kot BachodEEh 18FPOSE RNt e @S fch,i N . an
I nNner
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resulcting in being still kept at an elevated temperature, which
permits both elements 16 and 20 to be easily adhered to each
other.

In this instance, the reinforcement 20 of the rigid
syathetic resin material is rapidly scabilized in configuration
and dimensions as compared with the inner tube 16 of the flexible
syuthetic resin macterial, so'chat adhesion of the inner tube 16
to the reinforcement 20 permits dimensions of the inner tube to
be accurately specified.

Adhesion of the inner tube 16 to the reinforcement 20
takes place at a location forward of the cutter 26 in a direction
of extrusion of cthe inner tube 16 and reinforcement 20, so that
formation of the reinforcement 20 of a spiral shape which has
turns kept spaced at predetermined intervals from each other is
carried out before the adhesion takes place.

As described above, the first embodiment described above
permits the cutter 26 to form the reinforcement 20 of 2 spiral
shape which has turns spaced at predetermined intervals from each
other. Also, compressed air fed through the air passage 22 of
the die 12 is introduced into the inner space 24 of the inner
tube 16 to expand the inner tube 16, resulting in the
circumference or outer periphery of the inner tube l6 being
contacted with the inside of the reinforcement 20, leading to
adhesion between the inner tube 16 and the reinforcement 20.
Thus, the illustrated embodiment permits formation of the inner
tube 16 and winding of the reinforcement 20 on the inner tube 16
to be concurrently carried out.

Also, in the illustrated embodiment, the reinforcement
20 made of a rigid resin material is spirally mounted on the
outer periphery of the inner tube l6 with the turns of the
reinforcement 20 being kept spaced at predecermined intervals
from each other, so that the configuration and dimensions of the
inner tube 16 may be stabilized by the reinforcement 20. This

Tt s the rapkecement sheed
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~diameter of the inner tube 16 being accurately definef é-z‘%%ﬂ io,
the fourth enbodi nent permts the inner tube to be ex ﬁg ny
conpressed air, to thereby significantly sinplified i rthZr 9351
apparatus. The remaining part of the fourth enbodi neni a1 I oA Ta I WM Tl i

in substantially the same manner as +he-enbodi nent of Fl g. 2. As can be

seen feain bdead O5RP01 dky 132 RBERELLS! BECH! |:|‘£Q kEefOoEORRL ALd that the

i nner tube and rei nforcenent e concurrent garatelg&ﬁtm*ned by
co-extrusion, tHM§eiiff shCeddhusrsagat FﬁtbﬁdémSBFraF hE 963 ng

extruded, isingbi el inesudduld’ iteexpaBdedubecssl tnngnenc&enm @ahered to the

reinforc nent Su nstruction resent.in ernlts f rnation
of the’ |hﬂ%§ %befgﬁﬁz lﬁPSFEéneﬁFsaﬂai naPnﬁlé?Y ?%Iﬁ on the

i nner thdehese beeqwired riewnttlhy paipredrt wherein the st:rJ.p llke
flexible resin material is wound on the core rod, to thereby

solve the above-described problems of the prior art due to
rotation of the hose. Further, the illustrated embodiment
eliminates arrangement of such a winding machine as required in
the prior art, leading to simplification of the apparatus, down-
sizing of the apparatus and a decrease in manufaccuring cost of
the apparatus. .

Referring now to Figs. 2 and 3, another embodiment of a
hose manufacturing apparatus according to the present invention
is illustrated. A hose manufacturing apparatus of the
illustrated second embodiment is adapted to wind a coil 28 on an
inner tube 16 at locations between each adjacent two turas of a
spfial reinforcement 20. The apparatus includes a die 12 which
is formed with an adhesive feed passage 30 in a manner to
radially extend between an outer surface of the die 12 and a
second annular passage 18 for feeding a rigid synthetic resin
material for the reinforcement 20, resulting in an adhesive 32
being fed through the passage 30 to the second annular passage
18. The adhesive 32 is used for attaching an outer tube 34 (Fig.
3) to an outer periphery of the reinforcement 20.

For example, winding of the coil 28 on portions of the
inner tube 1§ defined between the turmns of the reinforcement 20
by means of any suitable winding machine (not shown) may be
carried out at a position of the reinforcement 20 which is spaced
by a certain distance from the die 12. Unfortunately, this
causes a surface of the reinforcement 20 and/or the outer tube 34
to be cooled before the winding is carried out, leading to a
failure in thermal adhesion between the reinforcement 20 and the
outer tube 34. The adhesive 32 is used for compeansating such a
féilure in thermal adhesion therebetween, to thereby ensure
adhesion therebetween.

This is the replacement sheef
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-out, leading to an increase in production efficiency dhBERHOBEMENS
Al'so,*in the present invention, the rigid reinforcenmeni is Sﬁlza@EV ed
on the flexible inner tube in a continuous manner at g e mrmed: e
intervals, so that the configuration and di nensions of The inner tube nay
be highly stabilized by the reinforcemgnt. The present invention can

exhi bit the adv ctlve f a di anet.er f e

manuf actured. T ?%ap&%eﬁfggeﬁ act':t'ignaste °ﬁ‘d anggg% IR?W%%]?I on fully
elim n&Pé%téuﬁ'é%‘ésisfit%ﬁﬂzﬁtaﬂWathMg tihiee ﬂ?@@em@mﬂﬁﬁgaﬁhéhﬁaﬁmaét uring as

requi r eflbbdikbge pclé@cfrﬁtféd FeHI G et I}eeﬂq&?,ﬁ@t thn¥gRti @n i s constructed so
that the inner expandi ng neans expands, the inner tupe to permt it to

be contact ed mn%% the T ddefdrond Smaedi@sPtandasEeT pBER 1 28RV adhesi on
bet weenonbees sedrainbis aivt ddduded Fr@ncai@ntaic passage 22 into the

inner tube 16 while keeping the distal end of the inner tube 16

collapsed or closed with the stopper. Alternatively, an air
source (not shown) may be directly connected to the distal end of
the inner tube 16, to thereby feed compressed air into the tube.

Referring now to Fig. 4, a further or third embodiment
of a hose manufacturing apparatus according to the present
invention is shown. A hose manufacturing apparatus L0 of the
third embodiment includes a die 12 formed with a first annular
passage l4 for feeding a flexible synthetic resin material for an
inner tube l6. The first annular passage l4 is formed in such a
manner that a diameter thereof may be gradually enlarged in a
dirgction of extrusion of the resin material. Such construction
of the third embodiment permits the inner tube l6 to be contacted
with an inside of a reinforcement 20 immediately after the inner
tube 16 is formed by extrusion. The remaining part of the third
embodiment may be constructed in substantially the same manner as
the embodiment of Fig. 2. ‘

Thus, the third embodiment pgrmits the system for
feeding the compressed air which is required in each of the first
and second embodiments to be eliminated, to thereby contribute to
simplification of the apparatus. Nevertheless, it is a matter of
course that the third embodiment may be constructed so as to
expénd the inner tube l6 while feeding compressed air through an
air passage 22 to the inner tube 1l6.

Fig. 5 shows still another embodiment of a hose
manufacturing apparatus according to the present invention,
wherein a die 12 is provided with a guide section 36 in a manner
to project forwardly therefrom. The guide section 36 is formed
and arranged so as to permit an inner tube 16 formed due to
extrusion of q!flexible synthetic resin material to be expanded

into a diameter sufficient to effectively contact an outer
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machi ne which is required in the prior art, |eading t 3
manuf act uri ng cost and down-si zi ng of the apparat us. -L3 2h0t? 1936 i
preferred enbodi nents of the invention have been desc \A ‘cert-aill
degree of particularlcy with referengg+4o the dramnngs ObVIOUS

nDdlfl f riations possible.in above t eqghi ngs.
@i@?\%%gagqt \éﬁ eﬂl}ﬁ l?‘?) wf‘f‘l‘étaw f‘ﬁffﬁé h‘gtt scoﬁei“gfc’tcﬁe gﬁded
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descridiQGheter of the inner tube L6 being accurately defined or

n

specified. Also, the fourth embodiment permits the inner tube to
be expanded without any compressed air, to thereby significancly
simplified in structure of the apparatus. |

The remaining part of the fourth embodiment may be
constructed in substantially the same manner as the embodiment of
Fig. 2.

As can be seen from the foregoing, the present invention
is so constructed that the inner tube and reinforcement are
concurrently and separately formed by co-extrusion, the
reinforcement 1is cut into a spiral shape while being extruded,
and the inner tube is expanded, resulting in being adhered to the
reinforcement. Such construction of the present invention
permits formation of the inner tube and reinforcement and winding
of_;he reinforcement on the inner tube to be concurrently carried
out, leading to an increase in production efficiency and
productivity. o

Also, in the present invention, the rigid reinforcement
is spirally mounted on the flexible inner tube in a continuous
manner at predetermined intervals, so that the configuration and
dimensions of the inner tube may be highly stabilized by the"
reinforcement. The present invention can exhibit the advantage
irrespective of a diameter of a hose to be manufactured. This is
due to the fact that the present invention fully eliminates a
necessity of rotating the hose during the manufacturing as
required in the prior arec.

Further, the present invention is constructed so that
the inner tube expanding means expands the inner tube to permit
it to be contacted with the reinforcemenc; to thereby ensure
positive adhesion between the inner cube and cthe reinforcement.

Moreover, the present ianvention eliminates arrangement
of any winding machine which is required in the prior aretc,
lééding to a2 decrease in manufacturing cost and down-sizing of
the apparacus.
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" What is Clained is: 1. A process for manufacturing REPLOCEMENTSHEET
rei nforcenent incorporated therein, conprising the $teps 05: p-ﬁgﬁrﬁging
an inner tube of a flexible synthetic resin materia 'kb$g-ﬂforce int of
arigid synthetic resin material which is coaxi al TRt he rnner tubé and

has a di ameter |arger than the inner ~ttdibe; cutting the reinforcenent into a

spiral shape whiWbiilhaprebiéfifed Pafest Gle i £ULE BIHE N einditonVakGef bRBRCACH

th t Wit h,t ; i on; d di the i t ube t
cont actoag Ioear “BEh BnSrs R s e AR TR A% HAFRCTBreTRbcs

rei nf orfCefBft 4*A¥d B8, nGbVLious modifications and variations are
possible in light of the above teachings. Ic is therefore to be
understood that wichin che scope of the appendad claims, the

lavention may be practiced otherwise than as specifically
described.
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in carrying out adhesion bet ween the outer: perlphery$6F=Fﬁ% T TINE] '
the inside of reinforcenent. 2. Ap 8§8§“§§“ﬁéyﬁhgg$
daiml, V\hermnmm’ uzlmumuutti ng the reinforcement is ca{n?

means of a cuttertarf¥arged so as to revolve around tHhE - cenent
apparatus for manufacturing a hose hav#ng a reinforcement 1ncor porat ed

t her eiwhawangrdlsd faed ak:extruder; a die arranged on said extruder so as to
concurrently and separately extrude a flexible synthetic resin material and
arigid synthetic resin material, to thereby concurrently forman inner
tube and a re|nkordbﬂEWFewhléhtluauuﬁaemMmﬂcgwathoshehanmes gube and has a
di arretleénipdrg@émetm&ntc*a%pbea%&dt HHS:FEQSP%EWQL!ngacﬁut LEé?éféé‘Pged

forward of said die in a direction o
to be rotated r%ﬂzﬁﬁgﬁgg}ngoan inner tube of a flexible synthetic resin

Detgi

ext rusi on_of he relrnforcenent so as

macerial and a reinforcement of a rigid synthetic resin material
which is coaxial with cthe inner tube and has a diameter larger
than the inner tube;

cutcting the reinforcement into a spiral shape which has
turns spaced at predetermined intervals from each other
concurrent with the co-extrusion; and

expanding the inner tube to contact an outer periphery
of che inner tube with an inside of the reinforcement, resulting
in carrying out adhesion between the outer periphery of the inner
tube and the inside of the spirally cut reinforcement.

2. A process as defined in Claim 1L, whérein the step of
cutcing the reinforcement is carried out by means of a cutter’
arranged so as to revolve around the reinforcement.

3. An apparatus for manufacturing a hose having a
reinforcement incorporated therein, comprising: '

an extruder;

a die arranged on said extruder so as to concurreatly
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby concurrently form an
inner tube and a reinforcement which is concentric with the inner
tube and has a diameter larger than the inner tube, respectively:

a cutter arranged forward of said die in a direction of
extrusion of the reinforcement so as to be rotated relatively to
the reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each
other; and

a means for expanding the inner tube to a degree
sufficient to permit an outer periphery of the inner tube to be
contacted with an inside of the reinforcement.

o 4. An apparatus as defined in Claim 3, wherein said

cucter is arranged so as to revolve around the reinforcement.

This i8 the replacemernt shewf
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“the rei.nforcenent, to the orcenent | tﬁgqmgm@hgngpﬁ
havi ng t urns spaced at pr @lmunm nllmu“/al s fromedch ot her; mgans
for expanding the inner tube tto a degree *sufficient t m@ﬂjth{}ﬁTomr

peri phery of the inner tube to be contacted with an i kside—pf—t
reinforcement. 4. An apparatus as def+h®d in Caim3, \/\herel n sald cutter

is arranged so as. tQn Q\{ﬁ'a\‘:@tﬁ@%dd&??nﬁﬁ' R OEQQK'E“L whefé@n gaig AN

appar at ef i ned i wherejn sai d neans andi ng the inner
t ube co#r%r'?s?seésj"gn a“ndfr}'é‘édt aﬁ%“FBr:‘FBEdFHBPEB?ﬁB?e%eH %uf ¢4t a0 % i nner

tube. for feeding compressed air tnto the inner tube.

6. An apparatus as defined in Claim J, wherein said die
1s formed with a first annular passage for feeding the flexible
synchetic resin material for the inner tube therechrough and a
second annular passage through which the rigid synthetic resin

'macerial for the reinforcement is fed;

said second annular passage being arranged so as to be
concentric with said first annular passage and formed inco a
diameter larger than said first annular passage.

7. An apparatus as defined inm Claim 6, wherein said die
is provided with an adhesive feed passage in a manner to tadLally
extend between an outer surface of said die and said second
annular passage.

8. An apparatus as defined in Claim 6, wherein said
fiFs: annular passage is formed in a manner to be enlarged in a
direction of extrusion of the inner tube, resulting in
functioning alsc as said means for expanding the inner tube.

' 9. An apparatus as defined .in Claim 3, wherein said die
is provided with a guide section which functions as said means
for expanding the inner tube.

10. An apparatus for manufacturing a hose having a
reinforcement incorporated therein, comprising.

an extruder;

a die arranged on said extruder so as to concurrently
and separately extrude a flexible synthetic resin material and a
rigid synchetic resin material, to thereby concurrently form an
inner tube and a reinforcement which is concentric with the inmer
tube and has a diameter larger than the inner tube, respectively;

a cucter arranged forward of said die in a direction of
extrusion of the reinforcement so as to be rotaced relatively cto
the reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each
other; and

an air feed means for feeding compressed air into the

Th% B ihe repiacamenr ahesi
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= 6. An ,appar atus as defined in O ai-m: 3, whetein smd inEp@\dm;gwﬂs%gﬁ h

e A e i RS

dmill ar_phs fagge ¢ (i 2OLT 48R | he
rigid synthetic résifi nmhtetial for the reinforcenent 4 L= sai-d-secod

annul ar passage bei ng arranged SO as-16-be concentric with said first

annul A di3s A 440 SAIR] gl 9aRedl BIBRCLo! 2186k 40N FAIELIdJ o annul ar
passage. n apparat’us as "def & erein sal

pr ovi MLt [#la@uteFeFierdphesy phsthgelnnen Rebmcko tie r%ﬂﬂ%ﬂqt;ﬁdemiéﬁd

bet weqh amsAeSlo £SWHeAGR 1@ opabdedEe and said second annul ar passage. 8. An
apparatus as d i rst annul ar passage is

f
forned in a ma ﬁgpegﬁ!ngéﬁF5F§e6°FnménHF?%E?fiﬁFcﬁ BR§F ¥ H¥QUP the inner

t ube, rredsufldricregpeint incorporated therein, comprising:

an extruder;

a die arranged on said extruder so as to concurreantly
and separately extrude a flexible synthetic resin material and a
rigid synthetic resin material, to thereby form an inner tube
while expanding the inner tube into a final dimension of the
inner tube and concurrently form a reinforcgment which is
concentric with the inner tube and has a diameter larger than che
inner tube, respectively; and

a cutter arranged forward of said die in a direction of
extrusion of the reinforcement so as to be rotated relatively to
the reinforcement, to thereby cut the reinforcement into a spiral
shape having turns spaced at predetermined intervals from each
otﬂer; _

whereby the inner tube is contacted with an inside of

the spiral reinforcement.

12. A process for manufacturing a hose as claimed in
claim 1 and substantially as hereinbefore described with
reference to the accompanying drawings.

13. Apparatus for manufacturing a hose substantially
as hereinbefare described with reference to Figure 1 of the
accompanying drawings. |

14. Apparatus for manufacturing a hose substantially
as hereinbefore described with reference to Figures 2 and 3
of the accompanying drawings.

15. Apparatus for manufacturing a hose substantially
has hereinbefore described with reference to Figure 4 of the
accompanying drawings.

16. Apparatus for manufacturing a hose substantially
as hereinbefore described with reference to Figure 5 of the
accampanying drawings. '
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“functioning also as said means for ‘expandi rig t he |nnéf
apparatus as defined.in Claim3, wherein said die is pﬁ%&?gcgﬂﬁpgﬁmEET de

section which functions as said neans for expandi ng thg fenn! __r2._ggmelggso. An

................

apparatus for manufacturing a hose having a relnforcenﬁDj Lncor porat ad

therein, conprising: an extruder; a dile arranged on said extruder so as to
concurrently and separately extrude a flexible synthetic resin material and
arigid synthetic resin material, to thereby concurrently forman inner
tube and a reinforcenent which is concentric with the inner tube and has a
di aneter larger than the inner tube, respectively; a cutter arranged
forward of said die in a dire 'og SE;ethe

i nforce

usion of the reinforcenent so as
to be rotated relatively to t nt, to thereby cut the

reinforcenent into a spiral
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shape having turns spaced at predeterm ned-intervals fromeach other; and
an air feed neans for feedi ng conpressed air into the _

expand the inner cube to a degree sufficient to permt §FPB§§%ME§3§¥%%@r
of the inner tube to be contacted with an inside of tHe.rei 946
An apparatus for manufacturing a hosezhaving a reinforcgﬁ@ngf?nggrggrate
therein, conprising: an extruder; a die arranged on said extruder so as to

concurrently and separately extrude a flexible synthetic resin material and
arigid synthetic resin material, Ftlh y Rorm an i nner tube
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Mhileﬁexﬁqnding the inner tube into a final dinmension of the inner tube and
concurrently forma reinforcenent which is concentric rﬁ PLABEM. Q%mé%qbe

and has a dianmeter |larger than the inner tube, respect a cutt er
arranged forward of said die in a direction of extru3|onpgﬁ ;@bgCT ﬁﬁg

rei nforcenent so as to be rotated rela$|vely to the reinf-ercempnt —t0.
thereby cut the reinforcenment into a spiral shape having turns spaced at
predeterm ned intervals fromeach other the expansion of the tube is
sufficient to permt an other periphery of where by[err] the inner tube a
an inside of the spiral reinforcenment. 12. A process for manufacturing a
hose as clained in claim1 and substantially as herei nbefore described with

reference to the acconpanyi ng drawi ngs. 13. Apparatus for manufacturing a
hose substantially :
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as herei nbefore described with reference to Figure 1 acconpanyt
drawi ngs. 14. Apparatus for manufacturing a hose sub tBﬁE#&QENﬁQ& EET
her ei nbef ore described with reference to Figures 2 afld 3 of éhﬁ

acconpanyi ng draw ngs. 15. Apparatus for nmanufacturi ;goﬁeh GE‘S%'[IN |y
as herei nbefore described with reference to Figure 4 ofFthe acconpanying
drawi ngs. 16. Apparatus for manufacturing a hose substantially as

her ei nbef ore described with reference to Figure 5 of the acconpanying

dr awi ngs. .

ABSTRACT

PROCESS FOR MANUFACTURING HOSE HAVING REINFORCEMENT
INCORPORATED THEREIN AND APPARATUS THEREFOR

A haose manufaccuring process and a mechod cherefor
capable of leading to aa increase Ln praduccicn efficiency aad
produccivicy aad improving configuracicnal aand dimeasiocanal
stabilicy of che hese. A die is provided for cc-ei:rudins a
flexible synchecic resin macerial and a rigid synthecic resin
material ©o concurreancly form an inner cube of 2 small diamecer
and a reinforcemenc which is cancencric wich che inaner ctube aad
has a diamecer larger chan che inner tube, respectively. 4alsao, a
cutter is arranged forward of the die 1n a direccion of excrusian
of che reinforcemenc for cuccing the reinforcemeac inte a spiral
shape. Furcher, a compression air feed passage is formed in the
die so as to feed compressed air inco the ianer tube, co thereby
expand it. This permics che inner cube to be contacted wich che
reinforcement for adhesion thaerabetween.

(Fig. 1)
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die in a direction of excrusion of the reinforcemeat 3o as tao Dbe
rocaced relacively co che ratnforcemenc, to theceby cut che

reinforcement Lince a spiral shape having curns spaced ac
sion ©

radacaermined incervals from each 3
'~ it an outer perirhery of : A

- G v , > - - s W T T ¥ W% gy
EEE£=’“==fﬁ=fK?“presenc iavencion conscructed as describaed abaove,

che_inner cube of a flexible synchecic resin and che
reinforcement of a rigid synchecic resin are concurrently and
saparacely formed By co-extrusion and the reiafarcemenc is
spirally cuc into a spiral shape having curns spaced at
predecarmined intervals from each other while being excruded.
Concurrently, the ianer cube is expanded, resulting in the outer
periphery of the inner tube being contacced wich che inside of

the spiral reinforcementc, leading co adhesion becween the inner
tube and the reinforcemenc.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objectcs and many of the accendanc
advancages of the present invention will be readily apprecilated
as che same becomes better underscood by reference to the
following detailed description when cansidered in coaneccion wich
cthe accompanying drawings ia which like reference numerals
designace like or corresponding parts throughout; wherein:

Fig. L is a fragmencary seccional view showing an
essenciai part of an embodiment of an apparacus for manufacturing
a hose having a reinforcemant incorporated therein according to
cthe praesentc invention; ' )

Fig. 2 is a fragmencary sectional view showing an
essencial parc of another embodiment of aa apparatus for
manufaccuring a hose having a reinforcement incarporacéd therein
according to che present ianvencion: .

Fig. 3 is a fragmentcary seccional view showing an outec
tube and a2 reinfarcemeac in che appavactus of Fig. 2%

Fig. 4 is a fragmeacary seccional view showing an
essencial part of a furcher embodimentc of an appacvacus for

manufaccuring a hase haviang a reinforcemenc Lacorparaced cherein
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ianer cube to expand the Lnner tube to a degree sufficient to
permit an outer periphery of che ianer tube co be contacted with
an inside of the reinforcement.

Ll. An apparatus for manufacturing a hase having a
reinforcement incorporaced therein, comprising:

an extruder;

a die arranged on said excruder so as to concurrently
and separately extrude a flexible synthetic resin macerial and a
rigid syncthecic resin macerial, to thereby form an inner cube
while expanding che iaoner tube into a final dimensiocn of the
inner tube and concurrently form a reinfarcement which is
coucentric wich che inner tube and has a diameter larger cthan the
inner ctube, respectively; and

2 cucter arranged forward of said die in a direccion of
excrusion of the reinforcemeac sc as to be rocated relatcively to
the reinforcement, to thereby cut the reinforcemenc iato a spiral
shape having turns spaced at predecermined intervals from each

the spiral reinforcemenc.

12. A process for manufacturing a hose as claimed in
claim 1 and substantially as hereinbefore described with
reference to the accampanying drawings.

_“13. Apparatus for manufacturing a hose substantially
aS'h;reinbeFore described with reference to Figure 1 of the
accompanying drawings.

14. Apparatus for manufacturing a hose substantially
as hereinbefore described with reference to Figures 2 and 3
of the accompanying drawings.
as 15. Apparatus far manuyfacturing a hose substantially
-Bas hereinbefore described with reference to Figure &4 aof the
accompanying drawings.

16. Apparatus for manufacturing a hose substantially

as hereinbefore described with reference to Figure 5 of the
accampanying drawings.
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