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TITLE OF THE INVENTION 
APPARATUS FOR PRODUCING RIBBED HOSE 

BACKGROUND OF THE INVENTION 
This invent·ion relates to an ·apparatus for producing a 

ribbed hose, and more particularly to an apparatus for producing 
a hose· provided on an outer per~phery thereof with a rib of a 
spiral or helical shape. 

An apparatus for producing a ribbed hose which has been 
conventionally proposed is typically constructed in such a manner 
as shown in Japanese Patent Application Laid-Open Publication No. 
231121/1990. The apparatus proposed is intended to forcedly feed 
a rib material of synthetic resin, which is used for forming a 
rib on a hose, from a feed port to a nozzle. The nozzle is 
rotated around the hose and the hose is transferred through a 
center of rotation of the nozzle. Thus, in the conventional 
apparatus, the nozzle is rotated around.the hose while ,. 
discharging a rib material, so that the hose is formed thereon 
with a rib of a helical shape. A helical pitch of the rib is 
determined depending on a sp~ed of rotation of the nozzle and a 
speed of feed or transfer of the hose. For example, an increase 
in speed of rotation of the nozzle while keeping a speed of feed 
of the hose· constant causes a helical pitch of the rib to be 
reduced. On th~ contrary, a decrease in speed of rotation of the 
nozzle or an increase in speed of feed of the hose while keeping 
the rotation speed constant causes an increase in helical pitch 
of the rib. 

In ordef to increase a·speed of ·production of the ribbed 
hose in the conv·~ntional apparatus constructed as described 
above, it is required to increase a· speed of .feed_ of the hose. 

·Irr this instance, in order to keep a helical pitch of the rib 
constant, it is required to increase a speed of rotation of the 
nozzle by an amount corresponding to· an increase in speed of feed 
of the hose. However, an increase in speed of _rotation of the 
nozzle causes a configuration of the rib. formed to be irregular 
unless the nozzle is fed with a sufficient amount of rib 
material. 

Unfortunately, the conventio~al apparatus is constructed 
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so as to forcedly feed the.rib material, resulting in an increase 
in speed of feed of the rib material being limited to an 
insufficient level. Thus, the conventional apparatus fails to 
produce a ribbed hose with improved productive efficiency. 

Also, forced feed of the rib material as described above 
which is carried out in the conventional apparatus 
disadvantageously increases a pressure acting on the rib 
material, resulting in the rib material often leaking from the 
apparatus during feed of the rib ·material. Such leakage of the 
r].b material fails to permit the rib material to be stably fed to 
the nozzle, leading to disadvantages such as an undesirable 
variation in dimensions of the rib or a conf·iguration thereof, 
and the like. . 

Further, the conventional apparatus causes generation of 
heat due to frictiOQ between the synthetic resin rib material and 
a slide surface of the apparatus. Unfortunately, the heat ,, 
possibly results in carbonization or deterioration of the rib 
material, leading to deterioration of quality of the rib formed. 

In order to solve· such problems as .described above, the · 
assignee proposed an apparatus for producing a ribbed hose as 
disclosed in Japanese Patent Application No. 270501/1984, of 
wh~ch th~ disclosure is incorporated herein.by reference; The 
apparatus proposed is so constructed that a cylinder is provided 
therein with a screw and the screw is formed therein with a hose 
feed pass·age so as to extend along a central axis thereof. 

Unfortunately, in the apparatus proposed, formation of a 
rib ·on a hose in<rreased in diameter requires to increase a 
diameter of the i~crew, resulting in the apparatus being large­
sized. Also; the apparatus proposed fai.ls to form a hose with a 
multi-thread rib in which threads are formed of materials from 
each other, respectively. 

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 an apparatus for producing a ribbed hose.which is capable· 
of. effectively producing a ribbed hose irrespective of a diameter 
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or size of a hose while preventing the apparatus from being 
large-sized. 

It is another object ~f the present invention to provide 
an apparatus for producing a ribbed hose which is capable of 
increastng a size of a hose feed passage without large-sizing the 
apparatus. 

It is a further object of the present invention to 
provide an apparatus for producing a ribbed hose which is capable 
of ensuring satisfactory feed of a rib material. 

It is s:til-1 another object of the present invention to 
provide an apparatus for producing a ribbed hose which is capable 
of producing a multi~thread rib of a helical shape. 

It is yet another object of the present invention to . 
prov·ide an apparatus for producing a ribbed hose which is capable 
of a multi-thread rib of a helical shape wherein threads are 
formed of material different from each other, respectively. . . 

In accordance with the present invention, an apparatus 
for producing a ribbed hose is provided. The apparatus includes 
a support frame means, a cylinder rotatably supported in the 
support frame means and formed therein with a hose feed passage 
so as to extend in an axial direction thereof, a first drive 
mechanism for rotating the cylinder, at least one screw arranged 
in the cylinder so as to be in parallel to ~he hose feed passage, 
a second drive mechanism for rotating the screw, at least one . . 
hopper for feeding the screw with a rib material which is a 
material used for forming a rib on a hose, and a nozzle arranged 
on an outlet port side of the screw, .wherein the cylinder and 
screw are rotate~ while feeding a hose. 

In a preferred embodiment of the present inyention, the 
support frame means is provided therein with a feed casing. The 
cylinder is inserted .through the feed casing. The feed casing is 
formed therein with an annular passage so as to surround the 
cylinder, as well as. a feed passage in a manner to be connected 
to the. annular passage in a tangential direction of the annular 
passage. The cylinder is formed with an inlet port in a manner 
to be open at the annular passage. The rib material is fed from 
the hopper through the feed passage, annular passag~ and inlet 
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port to the screw. 

In a preferred embodiment of the present invention, a 
plurality of the screws are arranged. The inlet port is arranged 
so as to be common to the screws. A plurality of the hoppers may 
be arranged in correspondence to the screws so as to feed a 
plurality of rib materials d-ifferent. from each other from the 
hoppers to the screws, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 
TheBe 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; wherein: 

. 
Fig. 1 is a vertical sectional view showing an 

embodiment of an apparatus for producing a ribbed hose according 
to the present invention; · ,,. 

Fig. 2 is a sectional view taken along line II-II of 
Fig. 1; and 

Fig. 3 is a perspective view showing an example of a 
ribbed hose produced by the apparatus shown i~ Fig. 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Now, an apparatus for producing a ribbed hose according 

to· the present invention will be described hereinafter with 
reference to the accompanying drawinge. 

Referring first to Figs. 1 and 2, an embodiment of an 
·apparatus .for producing a ribbed hose according to the present 
invention is illustrated. An apparatus of the illustrated 
embodiment is g~erally constructed in such a manner that a 
cylinde~ 1 and a rotor 2 are integrally connected to each other 
and supported in support frames 3· and 4 through a bearing 5 and 
bearings 6 and 7, respectively. 

The cylinder 1 and rotor 2 thus arranged are provided 
therein with hose feed passages la .and 2a which comprise through­
holes formed through ·the cylinder 1 and rotor 2 in a manner to 
extend in an axial direction thereof, respectively. The hose 
feed passages la and 2a have a guide tube· 8 inserted therethrough 
in a manner common to both. The guide tube 8 is supported in the 



5 

hose feed passages la and 2a by bearings 9 and 10. The guide 
tube 8 is supported in a manner to be rotatable relatively to the 
cylinder 1 and rotor 2, However, in the illustrated embodiment, 
the guide tube 8 per se may be stationarily mounted so as to be 
prevented from being rotated. 

The cylinder 1 is also formed therein with a screw hole. 

11 in a manner to extend in parallel with U1e hose feed passage 
la and penetrate through the cylinder 1~ The screw hole 11 has a 

crew 12 received therein. The screw 12 is arranged in such a 
manner that a proximal end portion 12a thereof is outwardly 

projected from the SGrew hole 11 so as to extend into a 
connection hole 13 formed .in the rotor 2. 

The connection hole 13 also has a drive shaft 14 
incorporated therein. The drive shaft 14 is provided.at one end 

thereof with a hollow cylindrical -section 14a which. is open at 
one end. The distal end portion 12a of the screw 12 described 

11" 

above is fixedly fitted in the cylindrical section 14a of the 

drive shaft 14. 
The screw hole· 11 is provided at a distal end thereof 

with a outlet port lla, which is provided with a nozzle 15. The 

nozzle 15 is detachably rionnected to the outlet port lla of the 
screw hole 11. A type of the nozzle 15 to be used is selected 

depending on use of the apparatus. 
The support frame 3 is provided thereon with a feed 

casing 16 and the cylinder 1 is arrange4 so _as to extend through 
the feed casing 16. The feed casing 16 thu_s arranged is provided 

thereon with a h?pper 17 and formed therein with an annular 
passage 18, whic~- is defined so as to surround the cylinder 1, as 
best seen in Fig. 2. The annular passage 18 and hopper 17 are 
arranged so as to communicate with each other through a feed 
passage 19 formed in the feed casing 16. The feed passage 19 is 
connected to the annular passage 18 in a tangential direction of 

the annular passage 18. 
The cylinder 1 is formed at a portion thereof 

positionally corresponding to the annular passage 18 with an 
inlet port 20 through which the screw 12 is fed with a rib 

material or a material used for forming a rib of a spiral or 
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helical shape on an outer surface of a hose, as shown in ,ig. 2. 
Also, the inlet port 20 is provided at an opening thereof with a 
catch element 21 for positively catching a rib material in the 
annular passage 18 to force it into the inlet port 20. The catch 

element 21 is formed so as to be ~aised from the·opening of the 
inlet port 20. The ~eed casing 16 is formed with a cooling water 
passage 22. 

The apparatus of the illustrated embodiment also 

includes a heating unit 23, which is arranged around the cylinder 
1 and positioned forwardly of the feed casing 16. Th~. heating 

unit 23 includes a casing 24 and a heater 25 arranged on an outer 
surfa·ce of the casing -24. Also, the heating unit 23 includes an 
oil chamber 26 formed by cooperation of an inner surf ace of the 
casing 24 with an outer surface of the cylinder 1. Thus, a rib 

material fed or carried by the screw 12 is heated in proximity to 
the nozzle 15, to thereby be increased in fluidity.· 

• 
The rotor 2 is integrally combined with the cylinder 1 

and includes a hollow cylindrical section 2b. The cylindrical 
section 2b is fixedly mounted on an outer end thereof with a 
first pulley 29, which is operatively connected to an electric 
motor (not shown). 

Thus, a drive mechanism. which is defined from the pulley 

29 to the electric motor (not shown) constitutes a first drive 
mechanism of the apparatus of the illust~ated embodiment .. 

Reference ·numeral 30 designates a second pulley arranged 
inwardly of the first pulley 2 and fixed on a carrier 31. The 
carrier 31 is rotatably·supported on the cylindrical section 2b 

: . 

of the rotor 2 t~rough bearings 32 and 33 arranged between the 
cylindrical section 2b and the carrier 31 and a bearing 34 
provided outside the carrier 31. The second pulley 30 is 
operatively connected to the electric motor (not shown), so that 
a drive mechanism which is thus defined from the pulley 30 to the 

electric motor constitutes a second drive mechanism of the 
apparatus of the illustrated embodiment. 

The carrier 31 is fixedly mounted thereon with a ring 
gear 35 and the drive shaft lU is fixedly mounted on a distal end 
thereof with a pinion 36, which is engaged with the ring gear 35 
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of the carrier 31. Thus, when the second drive mechanism is 
operated to rotate the ring gear 35 together with the carrier 31, 
the drive shaft 14 is rotated together with the pinion 36. Such 
rotation of the drive shaft 14 leads to rotation of the screw 12 
integrally connected to the drive shaft 14. 

·The cylinder 1 is formed with a plurality of reserve 
holes 37, which are arranged so as to extend in parallel to the 
hose feed passage la in substantially the same manner as the 
screw hole 11. The reserve holes 37 are arranged for the purpose 
of decreasing a weight of the cylinder 1 and accommodating the 
cylinder 1 to arrangement of a plurali~y of the screws 12. 

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

First, a hose is inserted into the guide· tube 8 and then 
transferred in a direction indic_ated at an arrow 38 in Fig. · 1. 
Then, t·he first drive m~chanism is driven to rotate the rotor 2 
and cylinder 1 and the second drive mechanism is driven to. rotate 
the screw 12. Concurrently, the hopper 17 is actuated to feed a 
rib material through the feed passage 19 to the annular passage 
18. The feed passage 19, as described above, is connected to the 
annular passage 18 in a tangential direction of the annular 
passage 18, so that feed of the rib material may be smoothly 
carried out, to thereby el·iminate problems such .as splashing of 
the rib material. and the like. 

Thus, when the rib material is fed to the annular 
passage 18, followed by rotation of the cylinder 1, the catch 
element 21 ·catch~s t~e rib material in the annular passage 18 to 
force it into tire!· inlet port 20. The rib material thus fed to 
the screw 12 is carried toward the outlet port lla with rotation 
of the screw 12,.followed by flowing of the material out of the 
nozzle 15. 

The nozzle 15 revolves around the hose 28 together with 
the cylinder 1, so that such flowing of the rib material out of 
the nozzle 15 as descrihed 
adhere to the periphery of 
rib 27 of a helical shape. 

above permits the rib material to 
the hose 28, resulting in forming a 

A helical pitch of the rib 27 is 
determined depending on a speed of rotation of the cylinder 1 and 
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a speed of transfer of the hose 18. 
The rib material flowing out of the ndzzle.15 .is heated 

by the heating unit 23, to thereby be increased in flowability, 
resulting in readily adhering to the hose 28. 

A diameter of the hose 28 is regulated by a maximum 

diameter of the guide tube 8, so that formation of the rib may be 

effectively applied to the hose 28 of any diameter within a 
maximum diameter of the guide tube 8. It is a matter of course 
that this requires replacement of the nozzle 15 depending on a 
diameter of the hose 28. 

In the illustrated embodiment, only one screw 12 is 
arranged. Alternatively, the illustrated embodiment may be so 
constructed that a plurality of such screws 12 are respe"ctively 

arranged in the reserve holes 37 and the nozzle is arranged at an 

outlet port of each of the reserve holes 37. Such construction 
permits formation of a ~ulti-thread rib. In this instance, only 
one common inlet port for the screws may be provided at the 
annular passage 18. This permits only one hopper 17 to be 

arranged for the screws. 
Further, the illustrated embodiment may be constructed 

in such a manner· that a plurality o"f such screws are arranged and 
correspondingly a plurality of such hoppers 17, feed passages 19 
and annular passages 18 are arranged. In .such construction, rib 
materials different from each other are charged in the hoppers 

17, respectively, so that a multi-thread rib of a helical shape 
in which threads are respectively formed of the different rib 
materials may be formed on the single hose. 

As can'he seen from ·the foregoing, the apparatus of the 
present invention is so constructed that the screw is arranged 
separately from the hose feed passage. Such construction 
effectively permits an enlargement of the hose feed passag·e while 

keeping the apparatus ~rom being large-sized. 
Also, in the apparatus of the present invention, the 

feed passage may b.e connected to the annular passage in a 
tangential direction-of the annular passage. Such arrangement of 
the feed passage prevents splashing of a rib material fed from 
the feed passage to the annular passage, to thereby ensure smooth 
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feeding of the rib material. 
Further, the apparatus of the present invention may. be 

constructed so as to arrange a pl~rality ?f the screws, to 
thereby form a multi-thread rib of a helical shape. 

Moreover, the. apparatus of the present invention 
effectively provides a multi-thread rib of a helical shape in· 
which threads are respectively formed of different materials. 

While a preferred embodiment of the invention has been 
described with a certain degree of particularity with reference 
to the drawings, obvious modifications and var.iations are 
possible in light of the above teachings. It ·is therefore to be 
understood that within the scope of the appended claims, the 
invention may be practiced otherwise than as specific~lly 
described. 

II. 
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What is Claimed is: 
1. An apparatus for producing a ribbed hose, 

comprising: 
a support frame means; 
a cylinder rotatably supported in said support frame 

means and formed therein with a hose feed passag~ so as to extend 
in an axial direction thereof; 

a first drive mechanism for rotating said cylinder; 
at least one screw arranged in said cylinder so as to be 

in parallel to said hose feed passage; 
a second drive mechanism for rotating said screw; 
at least one hopper for feeding said screw with a rib 

material; and 

hose. 

a nozzle arranged on an outlet port side of said screw; 
said cylinder and screw being rotated while feeding a 

,, 
2. An apparatus as defined in Claim 1, wherein said 

support frame means is provided therein with a feed casing; 
said cylinder being inserted through_ said feed casing; 
said feed casing being formed -therein with an annular 

passage· so as to surround said cylinder and a feed passage in a 
manner to be connected to said· annular passage in a tangential 
direction of said annular passage; 

said cylinder being_formed with an inlet port in a 
manner to be.open at said annular passage; 

said rib material being fed from said hopper through 
said 'feed passage, annular passage and inlet port to said screw. 

3. An . .-~pparatus as defined in Claim 1 or 2, wherein a 
plurality of said screws-are arranged; 

said inlet port being arranged so as to be common to 
said screws. 

~. An apparatus as defined in Claim 3~ wherein a 
. . 

plurality of said hoppers are arranged in correspondence to said 
screws so as to feed a plurality of rib materials different from 
each other from said hoppers to said screws, respectively. 

5. An apparatus as defined in Claim 1 or 2, wherein a 
plurality of said screws are arranged; and 
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a plurality of said hoppers are arranged in 

correspondence to said screws so as to feed a plurality of rib 

materials different from each other from said hoppers to said 

screws, respectively. 

• 


