
wards the expandable tube can be used to   of the branch 22 is excavated
and, on com-   achieve the abovementioned result.       pletion of the
lining 6 of the main pipe sec-      In another form of the invention an
ex-   tion 1 an implement 23 incorporating an   pandable tube is used
having in its normal electrically heated element 24 is lowered state a
diameter smaller than the internal  down the branch 22 until the element 24
diameter of the pipe section.  As described  comes in contact with the tube
6.   The    before the plug 12 holding the tube 6 is closed  element 24 is
connected to an eletrical our-    off with a screw-on disc 14 having an
inlet  rent generator indicated by cable 25. When    port 15 as mentioned
before and a hose 16  the current is switched on the coil is heated, 10
from  a steam producing plant 17 is con-  the tube 6 in contact with the
element 24 75    nected with the screw-on disc 14 to com- melts and a hole
of the internal diameter of    municate with the tube 6.
the branch 22 is "burned" out.      Steam is then applied to the inside of
the  Should there be an accumulation of water   tube 6 under pressure, the
tube being closed  in the branch the plastic lining has first to 15 at the
other end.  The tube becomes heated  be pierced by some mechanical means,
water 80    until it reaches a temperature at which it will  drained off
and then burning out carried out    be softened sufficiently to expand to
the re-  as described above.  During the lining pro-    quired diameter,
when further expansion  cess some of the bonding material may enter    will
be arrested by the walls of the pipeline.  the branch and, if allowed to
harden, would 20  In an alternative form,  water under pressure  prevent,
or make difficult the process of 85    is used as the expanding medium and
heat  opening up house  service branches by the    is supplied to the water
electrically.    above  method.     Depending on the type of      The other
extremity of the tube is crimbed  bonding material used, the bonding
material    while heating and expansion is carried out. may be prevented
from setting inside the 25 When the tube is finally expanded to the de-
branch by the introduction into the branch 90    sired diameter, the
pressure is maintained  of a suitable material which, when  mixed    until
the bonding material, which had been  with the bonding material, will have
the de-    introduced  previously,  sets.  Pressure is  sired effect.  For
instance, in the case  of    then released, the tube cut off at one end,
cement mortar, sugar can be successfully used 



30 the anchor plug removed  at the other end  for this purpose.    With
other bonding 95    and the lining is completed.                agents the
setting in the branch itself could      It must be understood that the
method de-  be prolonged long enough so that when the    scribed earlier in
which a ball or cone  is em-  lining is complete  the  unset bonding  agent
ployed in expanding a pre-stressed tube can       can be removed. 35 also
be applied in the case in which a tube    The invention has been described
above in 100    is used which in its normal state has a dia-  detail by way
of examples only and modi-    meter smaller than the internal diameter of
fications can be  made to the method and    the pipe section.
apparatus  without departing from the spirit       In all forms of the
invention  described  of the invention. 40 above the type of  bonding
material is      Although the invention has been de-     selected according
to the degree  and type of  scribed in connection with the lining of pipes,
deterioration of the pipeline and  the kind  it must be understood that it
can be applied     of tube used.  Cement mortar, or epoxy re-    in the
same manner to tubular holes in rock,     sins can be used,  particularly
where restora-  heavy soils and the like, which constitute im- 45 tion of
the original wall thickness is required.   perfect pipelines, and  which
can be trans- 110       If required  the bonding  material can be  formed
into perfect non-leaking pipelines by     prepared of such a consistency
that it will  the application of a plastic lining.     stick to the
external surface of the tube when    WHAT WE CLAIM IS:-     the latter is
immersed therein, lying on the     1.  A  method for the reconditioning of
50  bottom of the pipeline before expansion, and  pipelines in situ in
which a  tube is inserted   115     is the  spread against the internal
wall of  into a pipe section of said pipeline, said tube     the pipeline
when the tube is expanded.  It    being of expandable material and having
an     is also possible to cover the tube prior to in-   external diameter
smaller than the internal     sertion as mentioned above  with a bonding.
diameter  of said pipe section, in which a 55  material which will soften
under heat and  bonding material is  introduced  into the pipe 120
become adhesive when the  tube is expanded.   section and in which heat is
applied to said       In the case of a pipeline containing one or  tube
and said tube is expanded to a diameter     more home service branches as
shown sche-  substantially equal to said internal diameter     matically in
Figure 4, the branch openings.   of said pipe section and is firmly held in
its 60  21 of the pipeline 1 will be closed off by the       expanded
condition, whereby said  bonding 125     tube 6 on completion of the lining
of the  material provides a bond between the tube     main pipe section and
will have to be opened  and the inner wall surface of the pipe section.
up again.   This can be done by any    2. A  method according to Claim 1 in
mechanical means or in the following man-   which said tube is made from a
material. 



65  ner.  Access to the top of the vertical part  which is deformable under
application of 130              4
1,039,836         wards the expandable tube can be used to of the branch 22
is excavated and, on com-        achieve the abovementioned result.
pletion of the lining 6 of the main pipe sec-          In another form of
the invention an ex- tion 1 an implement 23 incorporating an
pandable tube is used having in its normal electrically heated element 24
is lowered      5 state a diameter smaller than the internal down the
branch 22 until the element 24 70        diameter of the pipe section.  As
described  comes in contact with the tube 6.  The        before the plug 12
holding the tube 6 is closed  element 24 is connected to an electrical cur-
off with a screw-on disc 14 having an inlet rent generator indicated by
cable 25. When        port 15 as mentioned before, and a hose 16  the
current is switched on the coil is heated,     10 from a steam  producing
plant 17 is con- the tube 6 in contact with the element 24 75        nected
with the screw-on disc 14 to com-  melts and a hole of the internal
diameter of        municate with the tube 6.             the branch 22 is "
burned " out.          Steam is then applied to the inside of the    Should
there be an accumulation of water        tube 6 under pressure, the tube
being closed  in the branch the plastic lining has first to     15 at the
other end. The tube becomes heated  be pierced by some mechanical means,
water 80        until it reaches a temperatute at which it will drained off
and then burning out carried out        be softened sufficiently to expand
to the re-  as described above.  During the lining pro-        quired
diameter, when further expansion  cess some of the bonding material may
enter        will be arrested by the walls of the pipeline. the branch and,
if allowed to harden, would     20 In an alternative form, water under
pressure  prevent, or make difficult the process of 85        is used as
the expanding medium and heat  opening up house service branches by the 



is supplied to the water electrically.  above method.  Depending on the
type of          The other extremity of the tube is crimped  bonding
material used, the bonding material        while heating and expansion is
carried out. may be prevented from setting inside the     25 When the tube
is finally expanded to the de- branch by the introduction into the branch
90        sired diameter, the pressure is maintained  of a suitable
material which, when mixed        until the bonding material, which had
been  with the bonding material, will have the de-        introduced
previously, sets.  Pressure is  sired effect.  For instance, in the case of
then released, the tube cut off at one end. cement mortar, sugar can be
successfully used     30 the anchor plug removed at the other end  for this
purpose.  With other bonding 95         and the lining is completed.
agents the setting in the branch itself could           It must be
understood that the method de  be prolonged long enough so that when the
scribed earlier in which a ball or cone is em  lining is completed the
unset bonding agent         ployed in expanding a pre-stressed tube can can
be removed.      35 also be applied in the case in which a tube    The
invention has been described above in 100         is used which in its
normal state has a dia-  detail by way of examples only and modi-
meter smaller than the internal diameter of  fications can be made to the
method and         the pipe section.                          apparatus
without departing from the spirit           In all forms of the invention
described  of the invention.     40 above the type of bonding material is
Although the invention has been de- 105         selected according to the
degree and type of scribed in connection with the lining of pipes,
deterioration of the pipeline and the kind  it must be understood that it
can be applied         of tube used. Cement mortar, or epoxy re-  in the
same manner to tubular holes in rock,         sins can be used,
particularly where restora-  heavy soils and the like, which constitute im-
45 tion of the original wall thickness is required. perfect pipelines and
which can be trans- 110         If required, the bonding material can be
formed into perfect non-leaking pipelines by         prepared of such a
consistency that it will the application of a plastic lining.         stick
to the external surface of the tube when    WHAT WE CLAIM IS:-         the
latter is immersed therein, lying on the    1. A method for the
reconditioning of     50 bottom of the pipeline before expansion, and
pipelines in situ in which a tube is inserted 115 is then spread against
the internal wall of into a pipe section of said pipeline, said tube
the pipeline when the tube is expanded. It being of expandable material and
having an     is also possible to cover the tube prior to in-  external
diameter smaller than the internal         sertion as mentioned above with
a bonding  diameter of said pipe section, in which a      Material which
will soften under heat and  bonding material is introduced into the pipe
120    become adhesive when the tube is expanded. section and in which heat
is applied to said 



In the case of a pipeline containing one or tube and said tube is expanded
to a diameter         more home service branches as shown sche-
substantially equal to said internal diameter         matically in Figure
4, the branch openings  of said pipe section and is firmly held in its
60 21 of the pipeline I will be closed off by the  expanded condition,
whereby said bonding 125         tube 6 on completion of the lining of the
material provides a bond between the tube         main pipe section and
will have to be opened  and the inner wall surface of the pipe section.
up again.   This can be done by any    2. A method according to Claim  1 in
mechanical means or in the following man- which said tube is made from a
material      65 ner.  Access to the top of the vertical part which is
deformable under application of 130
1,039,836                                       5                heat and
is maintained in its deformed shape  which a ball is inserted in the
expanded tube               by subsequent cooling.                    end
prior to insertion of said anchoring plug,                  3. A method
according to Claim  2 in  said  ball having  an  external diameter
which the material of the tube returns under  slightly smaller than the
internal diameter of        5 renewed application of heat from  its de- the
pipe section, said ball being heated and 40                formed shape to
its original shape.  being gradually moved through said tube for
4. A method according to any one of the  expanding said tube.
preceding Claims in which the tube is made   11. A method according to
Claim 10 in                of an expandable material selected from the
which the ball is heated electrically and is            10 group consisting
of natural polymers, syn-  pushed through the tube by means of inter- 45
thetic polymers and elastomers.           linking rods. 5. A method
according to any one of the   12. A method according to Claim 9 or 10
preceding claims in which the tube has longi-  in which the bore in the
anchoring plug is tudinal ribs on its outer surface to assist in  closed by
-a screw-on disc having a port            15 bonding said tube to said pipe
wall.    therein, and in which a heated fluid is 50                  6. A
method according to any of the pre-  applied under pressure through said
port to                ceding claims in which the bonding material the
interior of said tube.                is applied to the tube prior to its
insertion    13. A method according to any one of the 



into the pipe section.                    preceding Claims applied to a
pipe section            20  7. A method according to any of claims  having
branch openings intermediate its ends 55                1-5 in which a
filler is placed around the  and including the additional step of remov-
tube prior to its insertion into the pipe sec- ing the part of the tubular
lining covering        tion.                                     said
branch openings.                  8. A  method according to Claim  7 in
14. A method according to Claim 13 in             25 which bonding material
is applied to the filler  which the lining is burnt out of the branch 60
prior to the insertion of the tube into the pipe  opening by an
electrically heated element.                section.
15. A method for the reconditioning of                  9. A method
according to any one of the  pipelines in situ substantially as described
preceding Claims in which after insertion of with reference to Figures 1 to
5 of the draw-             30 the tube into the pipe section the inserted
end  ings.                              65                of the tube is
expanded under heat to receive  H. D. FITZPATRICK & CO.,                an
anchoring plug with a bore therethrough      Chartered Patent Agents;
for anchoring said tube at one end of said    94 Hope Street, Glasgow, C.2.
pipe section.                                               and      35
10. A method according to Claim 9 in    3 Gray's Inn Square, London, W.C.1.
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