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[57] ABSTRACT 
A method for preparing a synthetic pipe for use in a 
?oat is disclosed. A ?rst pipe is extruded by the use of ‘ 
a ?rst extruding means and separating plates are in 
serted and ?xed in the pipe in a tight manner at prede 
termined intervals in order to form chambers within 
the pipe. While the pipe is still heated and in a soft 
state from the extrusion, a perforating means perfo 
rates the wall of the ?rst pipe, between the plates thus 
forming a communication between the atmosphere 
and the chamber. This eliminates the deformation of 
the pipe which would be caused if the chamber were 
sealed from the atmosphere. After the pipe has 
cooled, a second pipe is extruded around the first pipe 
in contact therewith in order to cover the ?rst pipe 
and thus cover the perforations. In this manner, a 
closed pipe is formed which is suitable for use as a 
?oat. The insertion of the separating plates is con 
ducted in such a manner that a ridge is formed at the 
point of insertion. This is the ?nished pipe, a plurality 
of circumferential ridges at predetermined lengths giv 
ing an appearance similar to bamboo. 

5 Claims, 3 Drawing Figures 
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PROCESS FOR PREPARING A SYNTHETIC 
FLOATING PIPE 

BACKGROUND OF THE INVENTION 

This invention relates to a process for preparing a 
synthetic ?oating pipe which contains separating plates 
therein. 
By a synthetic ?oating pipe which contains separat 

ing plates therein is meant a pipe which has a structure 
resembling a bamboo, i.e. a pipe having therein a num 
ber of compartments or chambers which are air-tightly 
separated from each other by plates inserted into the 
pipe. The compartments or chambers never permit 
water to penetrate thereinto, and therefore the syn‘ 
thetic ?oating pipe has the characteristic of consider~ 
able buoyancy in water. 
The inventor has attempted to prepare the synthetic 

?oating pipe by inserting a number of separating plates 
into a thermoplastic resin pipe in the process of extru 
sion. The inventor has ?led a utility model application 
in connection with an apparatus for preparing the arti 
cle in Japan, which was published under the Japanese 
utility model publication No. 45-33897. Consequently, 
the principle of a method for preparing the synthetic 
?oating pipe has already been known. The present in 
vention has been made by adding an improvement to 
the known principle. 
Japanese utility model publication No. 45-33897 dis 

closes an apparatus which comprises mounting on the 
forward end of an extruder a cross-head die for use in 
extruding a pipe, providing an inner mold of said die 
with an aperture extending through the inner mold in 
the extruding direction, mounting a means for inserting 
separating plates on said die on the side opposite to the 
extruding direction, communicating said aperture with 
an interior cavity of the means, and providing a rod for 
inserting the plates which reciprocate between the cav 
ity of the means and the aperture. It is possible to con 
tinuously prepare a pipe having separating plates 
therein by means of said apparatus. This is especially 
true when the separating plates are used, each of which 
has a perforation extending through the wall thereof. 
An excellent pipe having separating plates therein can 
be prepared by means of the apparatus just described 
in the publication. However, when the separating plate 
is used which has no perforations, special attention is 
needed in order to prepare a quality pipe having sepa 
rating plates therein. This is because deformation oc 
curs in the pipe when the pipe is cooled, owing to for 
mation of a number of chambers or compartments 
which are air-tightly separated from each other on ac 
count of close contact of the separating plates with the 
pipe. That is, since the pipe is at a high temperature and 
in a softened state at the time when the separating 
plates are provided with the pipe, the interior of the 
compartments or chambers are brought into a state of 
reduced pressure, and therefore the pipe has a ten 
dency to deform from its original shape. The bigger the 
diameter of the pipe, the more conspicuous the ten— 
dency. Further, the higher an extrusion speed, the more 
conspicuous the tendency. As a result, said apparatus 
cannot produce with good efficiency a synthetic ?oat 
ing pipe having the separating plates therein for use in 
?oats. 

SUMMARY OF THE INVENTION 

The present invention aims to produce the synthetic 
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2 
pipe for use in ?oats by improving over the drawbacks 
and avoiding the deficiencies and disadvantages of the 
past. 
The present invention is based upon the principle 

that minute perforations are provided in a pipe during 
a process of manufacturing the pipe by extruding syn 
thetic thermoplastic resin, so that the air can penetrate 
into each of the airtight compartments or chambers 
which are formed by fixing separating plates to the 
inner surface of the pipe. Subsequently, the thus ob 
tained pipe is covered over the entire outer surface 
thereof, with another synthetic thermoplastic pipe ex 
truded from an extruder so as to close the minute per 
forations. 
The present invention provides a process and appara 

tus for preparing a synthetic pipe containing separating 
plates therein for use in ?oats and which comprises in 
serting a number of thermoplastic resin plates into a 
thermoplastic resin pipe at certain intervals and fixing 
the plates tightly to the inner surface of the pipe, while 
the pipe is being extruded from a die mounted on an ex 
truder, providing the pipe with a plurality of perfora 
tions having a minute diameter and extending through 
the width of the pipe while the pipe is still heated and 
in a softened state so that each of the compartments or 
chambers formed in the pipe by the plates may be com 
municated with the outer atmosphere through the per 
forations, extruding another thermoplastic resin pipe 
around said pipe so as to cover said pipe, and contact 
ing both pipes closely so that the perforations are 
closed by the other pipe. 
By way of example, accompanying drawings show a 

process according to the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a schematical plan view of one embodiment 
of the process wherein extruders and pipes are partly 
cut away. 

FIG. 2 is a sectional view of a die for extruding an 
other thermoplastic resin pipe around a perforated 
pipe, wherein perforation is not shown. 
FIG. 3 is a sectional view of a die for extruding a ther 

moplastic resin pipe and inserting the separating plates 
in the pipe. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In FIG. 1, cross-head die 2 is mounted on the forward 
end of extruder l, and inserting means 3 is mounted on 
cross-head die 2 in order to transfer the separating 
plates to pipe a extruded from die 2. After being pro 
vided with the separating plates therein, pipe a is perfo 
rated by piercing means 5 to have minute pin holes ex 
tending through the thickness of the pipe. Pipe a is then 
cooled in the air and pulled by take-up rolls 6. Thereaf 
ter, pipe a is further introduced into cross-head die 8 
mounted on extruder 7. Thus, pipe a is covered with 
another pipe over the entire outer surface of pipe a in 
cross-head die 8 to form one pipe b, as the result the 
perforations are closed. Pipe [2 is cooled in cooling box 
9, then is pulled by take-up rolls 10. 
More particularly, according to the process shown in 

FIG. I, a pipe having separating plates therein is 
formed in the following manner: Molten resin is ex 
truded in the form of a pipe from cross-head die 2 
mounted on extruder l. Separating plates are pre 
formed so as to have such sufficient dimensions that the 
plates extend across the diameter and are stored in in 
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serting means 3. The separating plates are intermit 
tently transferred into the pipe through cross-head die 
2 by means of inserting means 3. Since the pipe ex 
truded from die 2 is in a softened state, the separating 
plates are allowed to contact closely with inner surface 
of the pipe, and therefore there are formed in the pipe 
a number of compartments or chambers which are air 
tightly separated by the separating plates. The pipe is 
advanced onto rolls 4. In the meantime, the pipe is ex 
posed to the air, and is therefore gradually cooled. 
Immediately after the compartments or chambers 

have been formed in the pipe, the pipe is provided with 
perforations which have minute diameters and extend 
through wall of the pipe. Thus, there is formed pipe 0. 
The perforations are produced by instantaneously 
piercing the pipe with a needle mounted on the forward 
end of piercing means 5. Thus, pipe a should have at 
least one perforation in every compartment or cham 
ber. These perforations have a diameter almost equal 
to the outside diameter of the piercing needle. Pipe a 
is cooled in the air to have such a hardness that it can 
maintain its shape as a pipe, and then pipe a is caught 
between take-up rolls 6. During the time period while 
pipe a is conveyed to the rolls 6, the air penetrates into 
every compartment or chamber through every perfora 
tion, and therefore the interior of all compartments or 
chambers in pipe a are maintained at the atmospheric 
pressure. As the result, even in the event wherein the 
pipe at is further cooled, the pipe a does not collapse, 
though the separating plates have been air-tightly fixed 
in the pipe. 
After passing take up rolls 6, pipe 0 is introduced into 

cross-head die 8 mounted on the second extruder 7. In 
cross-head die 8, pipe a is covered with another pipe of 
thermoplastic resin extruded from extruder 7. When 
this additional pipe covers pipe a over the entire outer 
surface thereof, said perforations are closed by the ad 
ditional pipe, and thus is obtained pipe b which has sep 
arating plates and no perforations on the outer surface 
thereof. 

In cross-head die 8, it is preferable to discharge the 
air included between pipe a and said additional pipe in 
order to contact closely both pipes. FIG. 2 shows the 
mode of a preferable covering process. In FIG. 2, ther 
moplastic resin is extruded from the second extruder 7 
into passage 81, and then is extruded from die 8 in the 
form of pipe 82. Pipe 82 is the other or additional pipe 
which is to cover pipe a. Tube 83 is connected to a vac 
uum pump which is not shown, and tube 83 is to dis 
charge the air between pipe 0 and the inner wall sur‘ 
rounding pipe a in crosshead die 8. Thus by evacuating 
the air through tube 83 in die 8, covering pipe 82 is 
closely contacted with pipe or immediately after pipe 82 
has been extruded from die 8. As the result, pipe b is 
formed. It should also be noted that packing 84 is pro 
vided in order to prevent the air from ?owing into die 
8 through the opening existing on the inlet side of pipe 
0. Preferably, packing 84 is composed of several sheets 
of packing materials which are arranged at short dis< 
tanccs. 

In the process for preparing pipe b, pipe a is at ?rst 
prepared such that a number of separating plates are 
closely fixed to the inner surface of the pipe 0. How 
ever, pipe 0 is then provided with perforations in each 
of the compartments or chambers con?ned by the sep 
arating plates, so that the air can penetrate into each of 
the compartments. Consequently pipe a does not give 
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4 
rise to any unexpected deformation. Thereafter the 
covering pipe is formed on pipe 0, and the resultant 
pipe b does not give rise to any unexpected deforma 
tion even when pipe b is cooled by contacting with 
water in cooling box 9 and pulled by take-up rolls 10, 
because pipe 0 is able to maintain the shape of the com 
bination pipe. Thus, a pipe is obtained which has a 
number of separating plates air-tightly fixed to the inte 
rior of the pipe, and is identi?ed as a synthetic floating 
pipe containing separating plates therein. 
According to the present invention, the separating 

plates can be ?rmly fixed to predetermined positions 
and the resultant pipe does not give rise to any unex 
pected deformation, though the separating plates are 
inserted into the pipe which is being extruded from the 
die mounted on an extruder, and the plates are air 
tightly ?xed to the inner surface of the pipe. Thus, the 
process enables the production of a synthetic floating 

‘ pipe containing separating plates therein and which has 
a desired predetermined shape. Further, two extrusion 
steps are carried out in this process, and therefore ma 
terial of the outer pipe may be varied from that of the 
inner pipe, thus the resultant pipe product may be im 
parted with a peculiar characteristic by combination of 
two materials. Moreover, if a resin of the same kind is 
used in two extrusions, that is, the ?rst extrusion for 
preparing pipe at and the second extrusion for preparing 
the covering pipe, both pipes can be adhered so inti 
mately that both pipes are never separated. The perfo 
rations provided in pipe a are so minute in diameter 
that they can be entirely closed by subsequently over 
laying pipe a with a covering pipe, and they thus, leave 
no observable trace or appearance. Furthermore, im 
mediately after the separating plates have been fixed in 
pipe a in the ?rst extrusion, if pipe a is pulled at a 
slightly higher speed, then pipe a is allowed to protrude 
slightly and outwardly in the portions wherein the sepa 
rating plates have been ?xed in pipe a, and thus an arti 
cle is produced which is perforated and has the appear 
ance of bamboo. Also, if pipe b is pulled in the second 
extrusion at a slightly higher speed than that of the ?rst 
extrusion, then outward protrusions in the vicinity of 
the separating plates can be maintained in the same 
state as they were originally. Consequently, an article 
is obtained which has outward protrusions in places at 
certain distances, as is similar to bamboo. Such out 
ward protrusions are useful when the pipe is tied by 
strings because the protrusions act to prevent the 
strings from slipping off. This invention has such advan 
tages as stated above, as well as others. 

Insertion of the separating plates into the pipe are 
carried out by means of the following die: in FIG. 3, 
molten resin is extruded from extruder l and intro 
duced into die 2. Die 2 is constructed with outer mold 
27 and inner mold 28, between which a tubular passage 
is formed which starts from 23, through 24 and 25 and 
ends at 26. Inner mold 28 is provided with aperture 29 
which is to pass the separating plates. Molten resin is 
introduced from portion 21, passed through passage 
22, and brought to tubular passage 23. Passage 22 is 
composed of two portions, each of which goes round by 
half of circumference of aperture 29 to communicate 
with passage 23, with gradually increasing the width 
and gradually changing the advancing direction per 
pendicularly. Passage 23, 24 and 25 are gradually de 
creased in thickness in the advancing direction. For 
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ward end of inner mold 28 is located inwardly in rela 
tion to forward end of outer mold 27. 
Separating plates are inserted into the pipe by the fol 

lowing manner: in FIG. 3, separating plates x are at ?rst 
stored in case 31, and are heated at the sides thereof by 
heater 32, and are transferred one by one to inserting 
case 34 by transferring rod 33. One separating plate x 
is ?xed to suction disk 36 mounted on inserting rod 35 
in inserting compartment 34. Separating plate x ?xed 
to suction disk 36 is transferred to die 2 by inserting rod 
35. While transferred, the separating plate x is further 
heated at the sides in aperture 29. Thus, separating 
plate x is passed through aperture 29 of inner mold 28 
and is inserted into the pipe which is still in contact 
with inner surface of outer mold 27. At this time, suc 
tion from the suction disk is stopped by a means which 
is not shown in FIG. 3. Thereafter, inserting rod 35 is 
withdrawn from die 2. Thus, separating plates are pro 
vided with the pipe at certain intervals by repeating 
motions as stated above. 
The separating plates can be more ?rmly ?xed to the 

inner surface of the pipe in the following manner: one 
method is to pinch and compress the pipe by paired 
rolls immediately after the pipe has been provided with 
the separating plates. Further, another method is to use 
the separating plates having the diameter a little larger 
than inner diameter of the pipe and to forcibly insert 
the plate into the pipe, or to heat the sides of the plate 
prior to the insertion. 

It is quite easy to provide the pipe with perforations 
of minute diameter immediately after the separating 
plates have been ?xed to the pipe which is extruded by 
the first extrusion. The reason that the pipe can be eas 
ily perforated by piercing the pipe with a needle, is be 
cause the pipe is in a softened state at this time. A per 
forating means may be, for example, constructed by 
providing the forward end of a reciprocating rod with 
a needle, the needle piercing the pipe when the rod is 
advanced to the pipe. In order to reciprocate the rod, 
it is preferable to use electro‘magnets or combination 
of electro-magnets and springs. The perforations will 
be sufficient, if only one or two perforations having l-2 
mm in diameter are provided for each compartment, 
for example, having a 4 cm inside diameter and a 20 cm 
inside length. 
The pipe a formed by the ?rst extrusion (hereinafter 

referred to as “the ?rst pipe“) is norm ally made to have 
a little larger thickness than that of the pipe formed by 
the second extrusion (hereinafter referred to as “the 
second pipe”). However, when the ?rst pipe is in 
creased in the thickness, the pipe does not show re 
markable protrusions which occur on account of the 
separating plates. Therefore, in order to make the pro 
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6 
trusions more noticeable, it is not advantageous to in 
crease the ?rst pipe too much in thickness. Thus it is 
preferable that, for example, if the ?rst pipe is made to 
have 2 mm in thickness, then the second pipe is made 
to have about 1 mm in thickness. By doing so, a ?nal 
pipe can be obtained which is about 3 mm in thickness, 
and has remarkable and beautiful protrusions which 
give the appearance of bamboo. Therefore, the ?nal 
pipe obtained by this process is superior to all pipes 
which are manufactured by conventional methods. 
The present invention may be embodied in other spe 

ci?c forms without departing from the spirit or essen 
tial characteristics thereof. The presently disclosed em 
bodiments are therefore to be considered in all respect 
as illustrative and not restrictive, the scope of the in 
vention being indicated by the appended claims rather 
than the foregoing description, and all changes which 
come within the meaning and range of equivalency of 
the claims are therefore intended to be embraced 
therein. 
What is claimed is: 
l. A method of preparing a synthetic pipe for use in 

a ?oat comprising: 
a. extruding a ?rst pipe 
b. inserting at least two plates into said first pipe at 
predetermined intervals; 

c. ?xing said plates to the inner surface of said ?rst 
pipe as said ?rst pipe is being extruded; 

d. perforating the wall of said ?rst pipe between said 
plates while said ?rst pipe is still heated and in a 
soft state from the extrusion, whereby the space be 
tween said plates communicates with the atmo 
sphere; 

e. extruding a second pipe around said ?rst pipe and 
in contact therewith whereby said second pipe cov 
ers said ?rst pipe and covers said perforations 
thereby forming a closed pipe. 

2. The method of claim 1 wherein ?xing said plates 
includes pinching said ?rst pipe immediately after said 
separating plates have been inserted. 

3. The method of claim 1 wherein ?xing said plates 
includes heating the edges of said plate prior to inser 
tion in said ?rst pipe. 

4. The method of claim 1 further including drawing 
said ?rst pipe a faster rate after said plate is inserted 
than before said plate is inserted whereby a ridge is 
formed on the outer surface of said ?rst pipe around 
said plate. 

5. The method of claim 4 further including drawing 
said second pipe at a rate faster than said ?rst pipe 
whereby a corresponding ridge is formed in said second 
pipe. 

* * * * * 


