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not enter a branched pipeline but tends to move straight ahead along a main
pipeline portion. BACKGROUND OF THE INVENTION                          As
measures for solving this problem, Japa- nese Patent Laid-open Publication
No. 1(1989)- The present invention relates to an improve-   5   304086
proposes a method in which a pig is intro- ment in a method for lining
internal surfaces of  duced into a branched pipeline with the aid of air
pipelines for various pipings such as water pipes  also from the side
opposite to a main pipeline (See and gas pipes in which a plurality of
branched    Fig.4, numeral 1 denotes a main pipe, and 1A pipelines branched
from a main pipeline, and par-  denotes a branched pipe). ticularly to a
shaping method for lining surfaces.  10  However, also in this case, the
pig is moved In the past, a method for blowing a coating into  from a main
pipeline toward a branched pipeline. a pipeline with the aid of an air
current to effect  At the branched portion, even if a pig is pushed by
lining has been widely used for renewal of water  an air current from the
side opposite to the main pipes and gas pipes, as disclosed, for example,
in  pipeline, the pig as well as coatings accumulated in Japanese Patent
Laid-open Publication No.2(1990)-  15  front of the pig do not enter the
branched pipeline 68177.                                            but
tend to be transferred to the main pipeline on According to the aforesaid
technique, if viscos-  the opposite side. Since the pig is pushed by the
ity of coating and air speed are properly selected  air current from the
side opposite to the main and a coating having an excellent run
characteris-  pipeline, the pig transferred to the opposite side is tics is
used, excellent lining can be carried out.  20  pushed back after all and
moves to the branched However, this method involves a problem
pipeline. However, the coating having been pushed which is difficult to
solve in that a film thickness of  by the pig remains thick hardened within
the main lining on the back surface of an elbow tends to   pipeline, and
the object of shaping inner surfaces is become thin.
not attained. This problem occurs due to the fact that when   25
Furthermore, Japanese Patent Laid-open Pub- an air current impinges upon
the back of an elbow  lication No. 1(1989)-304086 discloses, instead of and
then changes its direction, the action for for-  shaping a coated film
subjected to lining by an air cibly spreading a film is so strong that it
is difficult  current method, a method for lining in which a to secure a
film thickness practically required in  coating is placed frontwardly of a
pig, and the the range of flow velocity of air required for an air  30
coating is pushed by air rearwardly of the pig. In flow method.
this method, where the size of a branched pipeline This method sometimes
involves a further       is smaller than that of a main pipeline, the
outside problem in that if coating conditions such as flow  diameter of the
pig is contracted due to compres- velocity are mistaken, the coated film
becomes    sion. thick or thin more than as needed.           35
However, the characteristics of the pig is not As methods for solving these
problems, a      further defined, and therefore, there remains a method has
been carried out to smooth a coated    question if necessary thickness of a
coating is film and correct its thickness through a shaping pig  formed by
a pig reduced in diameter. before a coating is cured after being coated in
the  GB-A-2 114 255 discloses a pipe comprising a air current method (For
example, Japanese Patent  40  lining layer formed from a liquid resin
composition Laid-open Publication Nos. 62(1987)-266178 and    which may be
applied to the inner surface of the 63(1988)-274474).
pipe with the use of a pig comprising one or two However, a pig used in the
conventional meth-  members which are interconnected by a flexible od is so
high in density that when it is strongly  linear member. The pig may be
moved by the use compressed, a force for pressing the inner wall of a   45
of fluid pressure. pipe becomes excessively strong to scrape off the
US-A-4 419 163 discloses a method of apply- coated film. Therefore, a
ball-like pig, which is  ing a sealant onto the inside surface of a pipe to
somewhat smaller than or one-size smaller than the  repair any defective
portions likely to cause a leak inside diameter of a pipe has been used.
Accord-  and therefore in need of repair. An injection means ingly, in this
method, the pig is of the size adjusted   so   may be used for supplying
the sealant in a cylin- to a minimum size of pipes used in a piping as an
drical shape so that every portion of the inner object. Therefore, where
sizes of pipes are dif-  surface of the pipe is coated. After formation of
a ferent, there gives rise to a problem in that a   bonding agent layer, a
thin and sufficiently resilient sufficient effect cannot be obtained for a
portion  cylindrical film may be inserted inside the cylin- whose size is
large. Moreover, since the pig is  55  drical layer according to an
inversion method. For moved from the side of a main pipeline whose size
insertion of the cylindrical film, a pig method may is large to the side of
a branched pipeline whose  also be used. The film is then secured with the
end 



size is small, in branched portions, the pig does  of a guiding thread
member previously inserted 3    3                 EP0473103B1
4 into the pipe. By subsequently pulling this guiding   If the outside
diameter of the sponge is colum- thread member, the film is inserted into
the pipe.  nar, molding of the sponge is also easy, and the sponge can be
produced at less cost. SUMMARY OF THE INVENTION
The synthetic resin foam constituting the afore- 6   said sponge is
preferably of 10 to 70 kg/[err] or so in An object of the present invention
is to provide  density in displaying the effect of the present in- a method
for lining internal surfaces of pipelines in  vention. which even in lining
of particularly an elbow portion  When the sponge is satisfied with the
condition of multi-branched pipings different in size, it can be  in which
in the load-flexure characteristics, a load shaped into a substantially
uniform thin film, while  10  at 70% of flexure is 60 kg (daN) or less,
stress solving the problems noted as with respect to the  produced in a
radial direction of the sponge is prior art.
further small. When a load at 70% of compression The afore-said object can
be achieved by a      rate is equal to or less than 6 times of a load at
method for lining an internal surface of a pipeline  10% of compression
rate, a change of load result- comprised of a multi-branched piping in
which a   15   ing from deformation in said range is further less.
plurality of branched pipelines are branched from a   Thus, when the sponge
is fulfilled with the main pipeline, wherein a coating is poured into the
aforementioned conditions, in shaping of lining sur- pipeline from one end
of the main pipeline or each  face in case where the diameter of a pipe is
varied, of the branched pipelines,                         pipes including
large-diameter and small-diameter characterized by the following steps:
20  pipes can be deformed while being adjusted to the (a) feeding air
therein to thereby line the internal  diameter of these pipes. In addition,
since stress surface of the pipeline;                        with respect
to the pipe wall is not rapidly in- (b) after said lining step, inserting a
sponge as a  creased even the diameter of pipe is reduced,, the pig,
consisting of an elastic foam body having a  lining surface of the entire
pipe can be shaped larger diameter than the inside of the pipe con-  25
more uniformly. stituting the pipeline, said elastic foam body      The
load-flexure characteristics are measured being made from a synthetic resin
and having a  in accordance with ASTM D3574 at a compression continuous
foam and being capable of being       speed of 50 mm/min. using a 200
mm[err] - com- impregnated with a coating; and                  pressed
plate and a sample of 50 mm x 300 mm x (c) pushing said sponge with the aid
of air  30  300 mm in size. pressure to shape the lining surface.
According to the present invention, when a As specific examples of the
sponge made of      sponge is pressed by air pressure from an end of
synthetic resin used in the method according to    each branched pipeline,
said air pressure may be this invention, there can be mentioned polyure-
varied according to diameters of pipes, dimensions thane foam, polyvinly
chloride foam, latex foam,  35  and shapes of sponges, states of films,
etc. Nor- silicone rubber foam, etc. Among these sponges,    mally, the air
pressure is 0.1 to 0.5 atmospheric preferable sponges are those satisfied
with char-  pressure or so. acteristics conditions in which in load-flexure
char-  If this step is carried out in the procedure in acteristics, a load
at flexure of 70% is 60 kg (daN)  which an inlet of a main pipeline is
opened, and a or less, preferably 10 to 60 kg (daN) more prefer-  40  small
amount of backflow preventive air is fed from ably 20 to 40 kg (daN) and a
load at 70% of        an end of the other branched pipeline to thereby
compression rate is 6.0 times of a load at 10% of  guide a sponge to the
inlet of the main pipeline, compression rate or less, preferably 1.0 to 6.0
better results are obtained. times, more preferably 1.0 to 3.0 times; and
those    Accordingly, when the method of the present satisfied with
conditions in which let D be the   45  invention is carried out in
accordance with said diameter of sponge, [err] be the minimum inside
procedure using a sponge satisfied with the afore- diameter of pipe and d2
be the maximum inside      mentioned characteristics and dimensional condi-
diameter of pipe, in dimensions (and shapes) ,     tions, best results are
obtained. preferred is a column in which D is 1.0 x d2 or       Coatings
used in the method according to the more, preferably 1.0 x d2 to 3.0 x
[err], more prefer-  50  present invention may be those used in the con-
ably 1.1 x d2 to 2.0 x [err], and length is 0.5 x D to  ventional lining
method for internal surfaces of 3.0 x D, or a sphere in which D is 1.1 x d2
to 2.0 x  pipes. For example, epoxy resin coating is used. 



di.                                                   In performing lining
interior of pipes using such When these conditions are fulfilled, shaping
of  a coating, air is normally used as gas but inert lining surfaces of
internal surfaces of pipes dif-  55  gases such as nitrogen can be also
used. In this ferent in diameter can be better carried out while  case, the
pressure of a gas may be varied accord- the sponge is suitably deformed.
ing to the inside diameter of pipes, length of pipes, etc. Generally, the
pressure is 1.0 to 5.0 atmo- 4    5                EP0473103B1
6 spheric pressure or so.                           the range of
substantially constant after lining by As described above, since the sponge
of the   way of an air current method as described above, a present
invention consists of a foam body having a  film surface is smoothly shaped
to have a substan- continuous foam, a large amount of coatings can   tially
constant thickness as mentioned above. It has be contained therein. When
the sponge is made to   5   been also found that in an elbow portion, a
thicker travel within the coated pipe before the coating is  film than that
of the original can be formed on the cured, the same state as that the
interior of the  back surface of the elbow by the passage of the pipe is
coated with a so-called sponge brush re-  sponge. sults and excess amount
of the coating on the pipe   The range of 10% to 70% of strain of the wall
is sucked by the sponge. While an additional  10  sponge covers three sizes
in terms of piping sizes new coated film can be formed on a portion where
according to JIS, for example. Therefore, it can be a coated film is thin.
applied to the case such as a normal water piping Particularly in an elbow
portion, when the    in which a piping in the range of 15A to 25A and is
sponge changes its direction, it is strongly pressed  extremely effective.
against the pipe wall, and therefore, a coating con-  15  When the sponge
is put in from an end of a tained in the sponge is further extruded to form
a  branched pipeline and moved toward a main pipe- thick film.
line, the sponge is unavoidably turned in either left In the present
invention, the sponge can be   of right direction since ordinarily the
branched impregnated in advance with a coating for shaping  pipeline is
connected to the side of the main pipe- if necessary. Also, the sponge can
be pushed In  20  line at a branched portion with respect to the main after
the shaping coating is put in advance into an  pipeline, and a minute air
flow is merely from end of a pipeline. In either case, the suitable
upstream and the sponge is positively transferred amount of the shaping
coating is equal to or less  toward an opening portion of the main pipeline
than the saturated amount by impregnation to the  (See Fig. 2 numeral 1
designates a main pipe, and sponge. When the sponge is fulfilled with the
afore-  25  1A is a branched pipe). Thereafter, the sponge will mentioned
characteristics and dimensional condi-  suffice to move straight ahead, and
therefore, the tions, the force of the sponge pushing the wall  sponge is
positively guided to the opening portion surface is substantially constant.
of the main pipeline merely by introducing a small Accordingly, a lining
surface can be shaped   amount of anti-backflow air into a branched
pipeline into a substantially uniform film thickness by the   30  halfway.
sponge, and the sponge will not scrape off a part of  As described above,
according to the present the lining surface.
invention, in a case where lining is applied to an The aforementioned fact
has been confirmed    inner surface of a multi-branched piping having by
experiments as follows:                        branched pipes, a
particularly elbow portion of a That is, two sponge-like elastic bodies are
pre-  35  lining surface can be shaped into a substantially pared (one has
a continuous foam and capable of   uniform thickness. being impregnated
with a coating, whereas the other has a discontinuous foam and not capable
of  BRIEF DESCRIPTION OF THE DRAWINGS being impregnated with a coating).
One contains a coating while the other contains no coating. When   40  Fig.
1 is a schematic view showing an example in that state, the sponge is slid
on the coating  in which the present invention is embodied to a surface
after coated while pressing it with the same  piping assembled in
accordance with water pipes compressive force, a film can be held in case
of  in apartments; Fig. 2 is a view showing a method the former whilst a
coating was scraped off in case  for moving a sponge from a branched
pipeline to of the latter.                               45  main pipeline;
Fig. 3 is a view showing a load- This means that the principle of shaping a
film  flexure curve of a sponge according to the present according to the
present invention is entirely dif-  invention; and Fig. 4 is view showing a
method for 



ferent from the case of a shaping pig proposed in  moving a sponges from a
main pipeline to a the conventional Japanese Patent Laid-open Pub-
branched pipeline. lication  Nos. 62(1987)-266178  and  63(1988)-  50
274474.                                           DESCRIPTION OF THE
PREFERRED EMBODI- That is, the conventional pig has no function to  MENTS
OF THE INVENTION absorb coating but merely adjusts a clearance be- tween
the pig and the pipe wall to thereby shape a   An embodiment of the present
invention will be coated film, which the same as a rubber spatula in  55
described hereinafter with reference to the draw- which a coated film is
pressed spread to shape it.  ings. When the sponge of the present invention
is       First, a general load-flexure curve of an elastic moved with the
aid of air by a compressive force in  foam material constituting a sponge
used in the 5    7                EP 0 473 103 B1                     8
present embodiments is shown in Fig. 3. Fig. 3      Immediately after
coating the whole pipeline, a shows a flexure amount by percentage obtained
by  columnar sponge of 30 mm in diameter and 50 compressing a plate having
a diameter of 200     mm in length made of flexible polyurethane foam
mm[err] on a flexible polyurethane foam having a size  of 20 kg/[err] in
density is inserted into a connection of 300 mm (longitudinal) x 300 mm
(lateral) x 50   5   pipe which was used when the coating is poured mm
(height) and applying a load thereon at a     into the end of the pipeline
5, and the hose 25 is compression speed of 50 mm/min.
connected. It is understood from Fig. 3 that the elastic    In the sponge
used, the load at 70% of flexure foam material has characteristics that
when the  in the load-flexure characteristics was 25 kg (daN), flexure
amount is 10% or less, the load increases  10  and the load at 70% of
compression rate was 5 in proportional to the flexure amount; when the
times of the load at 10% of compression rate. flexure amount exceeds 10%, a
rate in increase of   The other end 2 of the main pipeline is load up to
50% of flexure amount is very small;  opened, and a small amount of
anti-backflow air when the flexure amount exceeds 50%, a rate in   (0.1
atmospheric pressure) is introduced into other increase of load up to 70%
increases; when the  15  branched pipelines 10A - 10D by opening the
flexure amount is about 70% or less, a rate in   valves 23A - 23D. Then,
when the valve 23 is increase of load gradually increases; and when the
slightly opened to feed air of 0.3 atmospheric pres- flexure amount exceeds
70%, the load rapidly in-  sure to the pipe 5, the sponge moves forward
creases.                                        through the pipe and is
discharged from the other Next, an embodiment of the method according   20
end 2 of the main pipeline. to the present invention using the sponge as
de-    Subsequently, a sponge similar to the above is scribed above will be
explained. Fig. 1 is an ex-  inserted into the connection pipe at the end
11 A of planatory view of an embodiment in which the     the branched
pipeline 10 and an anti-backflow air is present invention is embodied to a
piping assem-  introduced into other branched pipeline to feed the bled in
accordance with a water pipe in apartment.   25  sponge in the same manner
as above, which is In Fig. 1, a main pipeline 1 for water pipes is  then
recovered from the other end 2 of the main provided at an end with a
pipeline 5, and branched  pipeline. pipelines 10A, 10B, 10C and 10D are
connected      Thereafter, the sponge is passed through all between the
pipeline 5 and the other end 2 of the  branched pipelines. main pipeline 1.
30      As the result, only by the air current method, In preparation for
execution of lining, a water  there was a portion where a film thickness of
the meter is removed from the other end 2 of the main  back surface of the
elbow was less than 0.3 mm. pipeline 1; faucets are removed from one end 6
of  On the other hand, by the use of the sponge, there the pipeline 5 and
ends 11 A to 11D of the       can be secured 0.3 mm to 1.0 mm of a
thickness branched pipelines 10A to 10D; connection pipes  35  of the back
surface thereof of all elbows. It is to be whose openings are directed
upward are addition-  noted that the film-thickness other than the elbows
ally connected to the one end 6 and the ends 11A  was 0.3 mm to 2.0 mm. to
11D; said opening is formed so that an air hose  Furthermore, the movement
of the sponge to can be mounted to and removed therefrom; a pres-  the open
portion 2 of the main pipeline was ex- sure gage 24 and a valve 23 are
connected to an  40  tremely smooth, feeling no uneasy at all. air hose 25
connected to the one end 6 of the       An operation similar to the former
was carried pipeline 5; pressure gages 24A to 24D and valves  out by using
s spherical sponge having a diameter 



23A to 23D are connected to air hoses 25A to 25D  of 30 mm (a load at 70%
of flexure is 25kg (daN), connected to the ends 11 A to 11D of the branched
and a load at 70% of compression rate is 5 times pipelines 10A to 10D; and
the valves 23, 23A to  45  of a load at 10% of compression rate) made from
23D are connected to an air compressor 20        flexible polyurethane foam
in place of the columnar through a flow meter 22 and a dehumidifier 21.
sponge. Good results similar to those of the As for sizes of pipes, 2 to
12A of the main   present embodiment were obtained. pipeline use 25A in
nominal diameter of JIS; the branched pipelines 5 and 10A - 10D use JIS
20A;  50  Claims and elbows different in diameter of JIS 15A are mounted at
portions leading to the faucets.      1. A method for lining an internal
surface of a In execution of lining, a necessary quantity of  pipeline
comprised of a multi-branched piping epoxy resin coating is poured into the
ends of the  in which a plurality of branched pipelines are pipeline 5 and
10A - 10D using a measuring cup   55  branched from a main pipeline,
wherein a coat- and applied toward the main pipeline. This coating  ing is
poured into the pipeline from one end of method is in accordance with a
method described     the main pipeline or each of the branched in Japanese
Patent Laid-open No.2(1990)-68177.       pipelines, 6    7
EP 0 473 103 B1                    8 present embodiments is shown in Fig.
3. Fig. 3        Immediately after coating the whole pipeline, a shows a
flexure amount by percentage obtained by  columnar sponge of 30 mm in
diameter and 50 compressing a plate having a diameter of 200      mm in
length made of flexible polyurethane foam mm[err] on a flexible
polyurethane foam having a size  of 20 kg/[err] in density is inserted into
a connection of 300 mm (longitudinal) x 300 mm (lateral) x 50   5   pipe
which was used when the coating is poured mm (height) and applying a load
thereon at a      into the end of the pipeline 5, and the hose 25 is
compression speed of 50 mm/min.                   connected. It is
understood from Fig. 3 that the elastic     In the sponge used, the load at
70% of flexure foam material has characteristics that when the   in the
load-flexure characteristics was 25 kg (daN), flexure amount is 10% or
less, the load increases  10  and the load at 70% of compression rate was 5
in proportional to the flexure amount; when the   times of the load at 10%
of compression rate. flexure amount exceeds 10%, a rate in increase of
The other end 2 of the main pipeline is load up to 50% of flexure amount is
very small;   opened, and a small amount of anti-backflow air when the
flexure amount exceeds 50%, a rate in    (0.1 atmospheric pressure) is
introduced into other increase of load up to 70% increases; when the   15
branched pipelines 10A - 10D by opening the flexure amount is about 70%  or
less, a rate in   valves 23A - 23D. Then, when the valve 23 is increase of
load gradually increases; and when the  slightly opened to feed air of 0.3
atmospheric pres- flexure amount exceeds 70%, the load rapidly in-   sure
to the pipe 5, the sponge moves forward creases.
through the pipe and is discharged from the other Next, an embodiment of
the method according   20  end 2 of the main pipeline. to the present
invention using the sponge as de-      Subsequently, a sponge similar to
the above is scribed above will be explained. Fig. 1 is an ex-  inserted
into the connection pipe at the end 11 A of planatory view of an embodiment
in which the      the branched pipeline 10 and an anti-backflow air is
present invention is embodied to a piping assem-  introduced into other
branched pipeline to feed the bled in accordance with a water pipe in
apartment.   25  sponge in the same manner as above, which is In Fig. 1, a
main pipeline 1 for water pipes is  then recovered from the other end 2 of
the main provided at an end with a pipeline 5, and branched  pipeline.
pipelines 10A, 10B, 10C and 10D are connected         Thereafter, the
sponge is passed through all between the pipeline 5 and the other end 2 of
the  branched pipelines. main pipeline 1.                              30
As the result, only by the air current method, In preparation for execution
of lining, a water  there was a portion where a film thickness of the meter
is removed from the other end 2 of the main  back surface of the elbow was
less than 0.3 mm. pipeline 1; faucets are removed from one end 6 of  On the
other hand, by the use of the sponge, there the pipeline 5 and ends 11A to
11D of the         can be secured 0.3 mm to 1.0 mm of a thickness branched
pipelines 10A to 10D; connection pipes  35  of the back surface thereof of
all elbows. It is to be whose openings are directed upward are addition-
noted that the film-thickness other than the elbows ally connected to the
one end 6 and the ends 11A  was 0.3 mm to 2.0 mm. 



to 11 D; said opening is formed so that an air hose   Furthermore, the
movement of the sponge to can be mounted to and removed therefrom; a pres-
the open portion 2 of the main pipeline was ex- sure gage 24 and a valve 23
are connected to an   40  tremely smooth, feeling no uneasy at all. air
hose 25 connected to the one end 6 of the         An operation similar to
the former was carried pipeline 5; pressure gages 24A to 24D and valves
out by using s spherical sponge having a diameter 23A to 23D are connected
to air hoses 25A to 25D  of 30 mm (a load at 70% of flexure is 25kg (daN),
connected to the ends 11A to 11D of the branched  and a load at 70% of
compression rate is 5 times pipelines 1 OA to 10D; and the valves 23, 23A
to  45  of a load at 10% of compression rate) made from 23D are connected
to an air compressor 20         flexible polyurethane foam in place of the
columnar through a flow meter 22 and a dehumidifier 21.     sponge. Good
results similar to those of the As for sizes of pipes, 2 to 12A of the main
present embodiment were obtained. pipeline use 25A in nominal diameter of
JIS; the branched pipelines 5 and 1 OA - 1 OD use JIS 20A;  50  Claims and
elbows different in diameter of JIS 15A are mounted at portions leading to
the faucets.       1. A method for lining an internal surface of a In
execution of lining, a necessary quantity of    pipeline comprised of a
multi-branched piping epoxy resin coating is poured into the ends of the
in which a plurality of branched pipelines are pipeline 5 and 10A - 10D
using a measuring cup   55   branched from a main pipeline, wherein a coat-
and applied toward the main pipeline. This coating    ing is poured into
the pipeline from one end of method is in accordance with a method
described       the main pipeline or each of the branched in Japanese
Patent Laid-open No.2(1990)-68177.        pipelines, 6    9
EP 0 473 103 B1                   10 characterized by the following steps:
8.  A method according to Claim 1, wherein when (a) feeding air therein to
thereby line the     the sponge is inserted into the end of the internal
surface of the pipeline;               branched pipeline, a shaping coating
is poured (b) after said lining step, inserting a sponge  into the end of
said pipeline. as a pig, consisting of an elastic foam body   5 having a
larger diameter than the inside of  Patentansprlche the pipe constituting
the pipeline, said elas- tic foam body being made from a synthetic   1.
Verfahren zur Beschichtung einer inneren resin and having a continuous foam
and          Oberflache einer Rohrleltung umfassend ein being capable of
being impregnated with a   io  vielverzweigtes Rohrleitungssystem, in dem
coating; and                                    eine Vielzahl abgezweigter
Rohrleitungen von (c) pushing said sponge with the aid of air     einer
Hauptrohrleitung abzweigen, worin ein pressure to shape the lining surface.
Beschichtungsmaterial in die Rohrleitung von einem Ende der
Hauptrohrleitung oder jeder 2. A method according to Claim 1, wherein said
15    der abgezweigten  Rohrleitungen  gegossen synthetic resin-made sponge
is constituted        wird, such that in a load-flexure characteristics, a
gekennzeIchnet durch die folgenden Schritte: load at 70% of flexure is 60
kg (daN) or less        (a) Zufuhr von Luft in die Rohrleitung zur and a
load at 70% of compression rate is 6           Beschichtung der inneren
Oberflache der times or less of a load at 10% of compression   20
Rohrleitung; rate, and has a columnar shape having dimen-         (b)
Einfthren eines Schwammes als ein sions that D is 1.0 x d2 or more and
length is       Rohrmolch nach dem Beschichtungsschritt, 0.5 x D to 3.0 x D
or a spherical shape having       der aus einem elastischen Schaumkorper a
dimension that D is 1.1 x d2 to 2.0 x [err]           besteht, der einem
gr6feren Durchmesser wherein D is a diameter of sponge, [err] is a   25
als das Innere der Rohre besitzt, aus der minimum inside diameter of pipe
and [err] is a          die Rohrleitung zusammengesetzt ist, wobei maximum
inside diameter of pipe.                     der elastische Schaumkorper
aus einem Kunstharz hergestellt ist und einen durch- 3. A method according
to Claim 2, wherein, in           gangigen Schaum besitzt und mit einer Be-
said characteristics of the sponge, a load at  30    schichtung durchtrankt
werden kann; und 70% of flexure is 10 to 60 kg (daN) and a load      (c)
Durchdrlcken des Schwammes mit Hilfe at 70% of compression rate is 1.0 to
6.0 times       von Druckluft zur Formung der Beschich- 



of a load at 10% of compression rate; and in        tungsoberflilche. case
where the sponge is columnar, D is 1.0 x [err] to 3.0 x [err].
35  2. Verfahren gemaB Anspruch 1, worin der syn- thetische, aus Harz
hergestellte Schwamm so 4. A method according to Claim 1, wherein the
zusammengesetzt ist, daB in der Belastungs- density of the sponge is
approximately 10 to      Biegungs-Charakteristik eine Belastung bei ei- 70
kg/[err].                                         ner Biegung von 70%
60kg(daN) oder weniger 40      entspricht und eine Belastung bei einer Kom-
5. A method according to Claim 1 to 4, wherein        pressionsrate von 70%
sechsmal oder weniger the sponge is formed of flexible polyurethane     der
Belastung bei einer Kompressionsrate von foam, polyvinyl chloride foam,
latex foam or      10% entspricht, und silicone rubber foam.
eine zylinderformige Form mit Abmessungen 45      besitzt, daB D 1,0 x d2
oder mehr ist und die 6. A method according to Claim 1, wherein when
Lange 0,5 x D bis 3,0 x D ist oder the sponge is pushed by air pressure
from the     eine kugelformige Gestalt, die eine Abmes- end of the branched
pipeline, an inlet of the     sung besitzt, daB D 1,1 x d2 bis 2,0 x di
ist, main pipeline is opened to feed a small           wobei D der
Durchmesser des Schwammes, amount of anti-backflow air from the end of the
5o  di der minimale Innendurchmesser der Rohre other branched pipeline
thereby introducing       und d2 der maximale Innendurchmesser der the
sponge to the inlet of the main pipeline.     R6hre ist. 7. A method
according to claim 1, wherein the     3. Verfahren gemflg Anspruch 2 worin
in der Cha- sponge to be inserted into the end of the   55    rakteristik
des Schwammes eine Belastung bei branched pipeline is impregnated in
advance       einer Biegung von 70%  10 bis 60 kg(daN) with a shaping
coating.                           entspricht und eine Belastung bei einer
Kom- pressionsrate von 70% 1,0 bis 6,0-mal der 7    11                EP 0
473 103 B1                   12     *  c   L  M   S  II Belastung bel einer
Kompressionsrate von            (c) pousser ladite dponge A I'aide d'une
10%  entspricht; und im  Fall, in dem  der          pression d'air pour
former la surface du Schwamm zylinderfdrmig ist, D von 1,0 x d2
revOtement. bis 3,0 x di ist. 5   2. Procddd selon la revendication 1, dans
lsquel '   4. Verfahren gemafB Anspruch 1, worin die Dichte     ladits
eponge rdalisae en rdsine synthdtique des Schwammes ungefilhr 10 bis 70
kg/m3           est constitude d'une manibre telle en caractd- betrlgt.
ristiques charge/flexion qu'une charge a 70 % de flexion est de 60 kg (daN)
ou moins et 5. Verfahren gernIB Anspruch 1 bis 4, worin der  10  qu'une
charge a 70 % de taux de compression Schwamm  aus einem flexiblen
Polyurethan-         est 6 fois ou moins une charge a un taux de schaum,
Polyvinylchloridschaum, Latexschaum       compression de 10 % et possede
une forms oder Silikongummischaum gebildet ist.             de colonne
possddant des dimensions telles que D soit 1,0 x d2 ou plus et qus la
longueur 6. Verfahren gemSr   Anspruch 1, worin, wenn der  18  soit 0,5 x D
A 3,0 x D ou une forme spherique Schwamm vom Ends der abgezweigten Rohr-
comportant une dimension telle que D soit 1,1 leitung durch Druckluft
gedr~ckt wird, sin Ein-   x d2 A 2,0 x di, dans loquel D est un diametre
laB der Hauptrohrleitung ge6ffnet ist, um eine    de l'dponge, di est un
diambtre intdrieur mini- geringe Menge an Anti-RUckstromluft vom
mal du tuyau et d2 est un diametre intdrieur Ende der anderen abgezweigten
Rohrleitung   20    maximal du tuyau. einzuspeisen, um damit den Schwamm
dem EinlaB der Hauptrohrlsitung zuzufUhren.       3. Procede selon la
revendication 2, dans lequel, dans lesdites caracteristiques de l'dponge,
une 7. Verfahren gemIfB Anspruch 1, worin der            charge a 70 % de
flexion est comprise entre Schwamm, der in das Ends der abgezweigten   25
10 et 60 kg (daN) et une charge & un taux de Rohrleitung eingeflhrt werden
soll, im voraus     compression de 70 % est de 1,0 & 6,0 fois une mit einem
formgebenden Beschichtungsmate-         charge a un taux de compression de
10 % et, rial getrankt wird.                               dans le cas oO
I'eponge est en colonne, D est 



de1,0xd2 A3,0xdi. &  Verfahren gemif3 Anspruch 1 worin, wenn der  3o
Schwamm  in das Ends der abgezweigten         4. Procedd selon la
revendication 1, dans lequel Rohrleitung eingsfUhrt wird, ein formgebendes
la densitd de I'dponge est approximativement Beschichtungsmittel in des
Ends der Rohrlei-      comprise entre 10 et 70 kg/im3. tung geschUttet
wird. 35  5. Procedd  selon les revendications 1 A 4, dans Revendicatlons
lequel l'dponge est formee d'une mousse de polyurdthane souple, d'une
mousse de chloru- 1. Procedd pour le rev~tement d'une paroi inte-      re
de polyvinyle, d'une mousse de latex ou rieure d'une conduits constitues de
tuyaux ra-    d'une mousse de caoutchouc de silicone. mifies multiples dans
lesquels une pluralite de   40 conduites ramifides sont ramifidesa & partir
6. Procedd selon la revendication 1, dans lequel d'une conduits principals,
dans lequel un rev8-  lorsque l'dponge est poussae par pression tement est
verse dans la conduits depuis une      d'air depuis l'extrdmite de la
conduits ramifide, premibre extrdmite de la conduits principals ou   une
ouverture d'admission de la conduits prin- de chacune des conduites
ramifides,      45       cipale est ouverte pour envoyer une faible
caractdrise par les etapes suivantes consistant   quantitd d'air
anti-reflux depuis I'extremitd de I'autre conduits ramifide, ce qui permet
d'intro- (a) envoyer de l'air dans celle-ci pour ainsi  duire l'dponge dans
l'orifice d'admission de la rev~tir la paroi intdrieure de la conduits,
conduits principale. (b) aprbs ladite dtape de rev~tement, ins6-  so rer
une eponge, en tant qus furet, consti-  7. Procedd selon la revendication
1, dans lequel tude d'un corps de mousse deastique possd-     I'dponge
devant 8tre insdrde dans l'extrdmite dant un diambtre plus grand que
l'intdrieur    de la conduits ramifide est imprdgnde & l'avan- du tuyau
constituant la conduits, ledit corps  ce du rev~tement de mise en forms. de
mousse diastique etant rdalise a partir  55 d'une rdsins synthdtique et
comportant une  8. Procede selon la revendication 1, dans lequel mousse
continue et dtant apte & etre imprd-    lorsque I'dponge est inserde dans
l'extrdmitd gnd d'un rev~tement, et                        de la conduits
ramifide, un revOtement de miss 8    13                  EP 0 473103 B1
14   I        111111 1110 11111 I en forme est vers4 dans I'extrdmit4 de
ladite conduite. 5 10 15 20 25 30 35 40 45 50 55    


