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(57) Abstract: Apparatus and methods for lining a
pipe line having a first pipe section in communication
with a second pipe section where the first pipe section
has an inside diameter greater than an inside diameter
of the second pipe section. A transition tube having
an outside diameter substantially equal to the inside
diameter of the second pipe section and a length sub-
stantially equal to or greater than the length of the
first pipe section is inverted into the pipe line along
with a liner. A resinous material applied to the liner
cures and hardens the liner after inversion, The trans-
ition tube creates a surface against which the liner can
be compressed to help prevent the liner from being
overstretched in the wider first pipe section.
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‘Title: Method and Apparatus for Repairing a Pipe Using A Transition Tube

Background

The present invention relates to cured-in-place pipe lining. More specifically, but
not exclusively, the present invention relates to apparatus and methods for lining from

a larger diameter pipe to a smaller diameter pipe.

As the infrastructure of major cities and towns in the developed world age, the
sewer systems weaken. Pipe degradation, system blockage, water infiltration, and
sewer leakage are major problems that aging sewer systems experience. As these
problems persist, the sewer system may eventually experience total failure and entire
sections of the sewer system may collapse. As a result, sinkholes may folrm and sewers
may back up into homes and places of business. One method of addressing this critical
infrastructure problem is the use of pipe lining techniques to rehabilitate existing sewer

systerns.

Cured-in-place pipelining (CIPP) is one such technique that includes
rehabilitating an existing sewer system by creating a new pipe within an existing pipe.
A liner, impregnated with a resinous material capable of curing and hardening, is
inverted or pulled into a damaged pipe. The linet is pressed against the wall of the
existing pipe, and the resinous material is allowed to cure and harden, The result is a

replacement pipe having the older pipe or "host pipe" on the exterior. The cured-in-
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place pipe acts to alleviate the problems caused by structural defects and blockages in

the existing sewer system.

It is not uncommon that a pipe will have a change in diameter. For example, a
lateral sewer pipe could have an inside diameter of 6 inches for the first foot of pipe
extending from a main sewer pipe and then transition to a 4-inch diameter pipe. One
way of dealing with this change in pipe diameter is to custom manufacture the lateral
liner. This would normally require taking measurements in the field, sending the
information to a liner manufacturer, fabricating the custom liner, and then installing the
liner at a later date. This time-consuming process and additional labor to pre-measure

the pipe adds to the cost of the project.

The pipe measurements must also be precise. In the example of the 6-inch pipe
section adjacent to a 4-inch pipe section described above, the contractor would not want
to line the 4-inch pipe with a larger diameter liner. As such, there is an incentive to
have the custom liner made such that the larger diameter portion is shortened to ensure
that the smaller diameter liner is actually entering the smaller diameter pipe. Yetitis
desirable that the liner be compressed against the host pipe. If not constrained, one
could overstretch the liner, causing resin to ring out of the liner with gravity pulling the

resin to the bottom of the host pipe.

There is therefore a need in the art for an improved apparatus and methods for

lining a pipe line with different diameters.
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Summary

One aspect of the present invention includes a method of repairing a pipe having
a first pipe section in communication with a second pipe section where the first pipe
section has a length and an inside diameter greater than an inside diameter of the
second pipe section. The method generally includes taking a liner tube, taking a
transition tube having an outside diameter substantially equal to the inside diameter of
the second pipe section and a length substantially equal to or greater than the length of
the first pipe section, applying a resinous material capable of curing and hardening to
the liner tube, positioning the transition tube inside the liner tube, inverting the
transition tube and the liner tube into the first pipe section so that the transition tube is
on the outside of the liner tube in the first pipe section and the liner tube extends
beyond the transition tube and within the second pipe section, and allowing the

resinous material to cure and harder.

Another aspect of the present invention relates to a method of repairing a portion
of a lateral pipe and a junction between the lateral pipe and a main pipe where the
lateral pipe has a first pipe section with a first end proximate the pipe junction and an
opposite second end in communication with a second pipe section, and the first pipe
section has a length and an inside diameter greater than an insicle diameter of the
second pipe section. The method generally includes taking a liner assembly comprising
a main liner member and a lateral liner tube extending from the main liner member at a

liner juncture, taking a bladder assembly comprising a main bladder tube and a lateral
3
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bladder tube extending from the main bladder tube proximate the liner juncture, and
taking a transition tube having an outside diameter substantially equal to the inside
diameter of the second pipe section and a length substantially equal to or greater than
the length of the first pipe section, applying a resinous material capable of cuting and
hardening to the liner assembly, positioning the transition tube at least partially inside
the lateral liner tube proximate the liner juncture and the liner tube at least partially
inside the bladder tube proximate the liner juncture, securing the transition tube to the
liner assembly, positioning the main liner member against the main pipe, inverting the
transition tube and the lateral liner tube into the first pipe section so that the transition
tube is on the outside of the lateral liner tube in the first pipe section and the lateral
liner tube extends beyond the transition tube and within the second pipe section, and

allowing the resinous material to cure and harden.

Yet another aspect of the present invention relates to an apparatus for repairing a
portion of a lateral pipe and a junction between the lateral pipe and a main pipe. The
apparatus preferably includes a liner assembly comprising a main liner member and a
lateral liner tube extending from the main liner member at a liner juncture, and a
transition tube having an outside diameter substantially equal to the inside diameter of
the second pipe section and a length substantially equal to or greater than the length of
the first pipe section. The transition tube is secured to the liner assernbly and
positioned at least partially inside the lateral liner tube proximate the liner juncture,

Upon inversion of the transition tube and the lateral liner tube into the first pipe section

4
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the transition tube is on the outside of the lateral liner tube in the first pipe section and
the lateral liner tube extends beyond the transition tube and within the second pipe

section.

These and other aspects of the present invention will be described in connection

with the detailed description of preferred embodiments of the invention.

Brief Description of the Drawings

FIG. 1 is a cutaway view of a section of pipe needing repair according to one

embodiment.

FIG. 2A is a perspective view of a repair assembly for repairing a lateral pipe line

and a main pipe line.

FIG. 2B is a perspective view of a repair assembly for repairing a lateral pipe line

and a main pipe line wherein the transition tube includes a collar portion.

FIG. 2C is a perspective view similar to FIG. 2A showing the transition tube

inverted without the liner or bladder.

FIG. 3 is a perspective view of a repair assembly for repairing a lateral pipe line

and a main pipe line wherein the repair assembly includes a compression gasket.

FIG. 4 is a sectional view of a launcher device positioned inside a main pipe line
with a connecting a lateral pipe line, the sectional view of the launcher device is taken

along section A-A of FIG. 2B.
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FIG. 5 is a sectional view of a launcher device positioned inside a main pipe line
with a connecting lateral pipe line showing one embodiment of the present invention

after inversion into the lateral pipe line,

FIG. 6 is a section view of a launcher device positioned within a pipe line

showing one embodiment of the present invention.

FIG. 7 is a sectional view of a launcher device positioned with a pipe line

showing one embodiment of the present invention after inversion.

FIG. 8 is a perspective view of one embodiment of a transition tube.

FIG. 9 is a sectional view of a pull-in-place embodiment inside a main pipe line

with a connecting lateral pipe line.

FIG. 10 is a sectional view showing one embodiment of the present invention

after the assembly has been pulled into place.

Detailed Description of Preferred Embodiments

FIG. 1 shows the inside of a pipe system wherein a main pipe 50 connects with a
lateral pipe 52. The lateral pipe line 52 has a fifst pipe section 52a in communication
with a second pipe section 52b where the first pipe section 52a has an inside diameter
greater than an inside diameter of the second pipe section 52b. FIGS. 2-3 show a repair

assembly generally designated by the numeral 10. The repair assembly 10 includes a
6
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launcher device 12 having mounted thereto a liner assembly 14 and a transition tube 58.
Some embodiments also include a bladder assernbly 16 (FIG. 4).. In the particular
configuration shown and described herein, the liner assembly 14, bladder assembly 16,
and transition tube 58 are T-shaped to accommodate a lateral pipe line 52 that intersects
with a main pipe line 50 at a generally right angle, but they can also be Y-shaped to
accommodate a lateral pipe line 52 that intersects with a main pipe line 50 at an oblique

angle.

Launcher device 12 includes side walls 18, an end cap 20 and an end wall 22, all
of which form a launcher device cavity 48, In some embodiments end cap 20 includes a
line inlet 24 through which a Tine 26 extends. Line 26 is attached to a closed bladder
tube end 28. Also extending through end cap 20 is an air inlet 30 which is connected to
an air hose 32. The bladder assembly 16 includes a main bladder tube 34 and a lateral
bladder tube 36. Similarly, the liner assembly 14 includes a main. liner member 38 and a
lateral liner tube 40. The bladder assembly 16 is fitted on the interior of the liner

assembly 14 before inversion as shown in FIG. 4.

As shown in FIGS. 2A, 2B and 2C, some embodiments include elastic bands 56 to
help secure the liner assembly 14, bladder assembly 16, and transition tube assembly 58
to the launcher device 12, The elastic bands 56 help hold the assemblies in place as the

launcher device 12 is moved along the main pipe line 50.



CA 02985995 2017-11-14

WO 2016/186890 PCT/US2016/031562

The transition tube 58 is secured to the repair assembly 10 and positioned at least
partially inside the lateral liner tube 40 proximate the liner juncture as shown in FIG. 4.
The transition tube 58 is combined with the repair assembly 10 by any suitable means,
which may include mechanical fasteners, rubber bands, buttons, or an adhesive. In the
embodiment shown in FIG. 2A the transition tube 58 is combined with the main liner
member 38 using snaps 59. FIG. 2B shows an embodiment wherein the transition tube
58 includes a collar portion combined with the main liner member 38 using snaps 59.
The collar portion extends outwardly from an end of the transition tube 58 with the
collar portion positioned on the outside of the main liner member proximate the liner
juncture. FIG: 2C shows a perspective view of the transition tube 58 inverted outside
the launcher opening 46. In use, the lateral bladder tube 36 and lateral liner tube 40
would be inverted outward through the opening in the transition tube 58 as shown in
FIG. 5. FIG. 2C, however, shows only the transition tube 58 to allow easier viewing of

this component.

FIG. 5 shows the repair assembly 10 after inversion into the lateral pipe 52. After
inversion, the transition tube 58, the lateral bladder tube 36, and the lateral liner tube 40
extend into the first pipe section 52a. The transition tube 58 is on the outside of the
lateral bladder tube 36 and liner tube 40 in the first pipe section 52a. The transition tube
58 may extend partially into the second pipe section 52b as shown in FIG. 5. The lateral
bladder tube 36 and lateral liner tube 40 continue into the second pipe section 52b

(beyond the point where the transition tube 58 terminates) to complete the repair. The

8
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transition tube 58 effectively takes a lateral pipe 52 having two different diameters and
creates a lateral pipe having a uniform diameter so that the liner assembly 14 and

bladder assémbly 16 only need to be a single diameter. The transition tube 58 creates a
surface against which the lateral liner tube 40 can be compressed by the lateral bladder

tube 36 to help contain the lateral liner tube 40 in the wider first pipe section 52a.

The transition tube 58 is comprised of any suitable material. In some
embodiments, the transition tube 58 is comprised of a material that is impermeable and
of sufficient strength to contain the lateral liner tube 40 when fotce is applied against it
(e.g., by the lateral bladder tube 40 in some embodiments). In some embodiments the
transition tube 58 is made of a non-stretching material so that its diameter does not
change (or only changes minimally) when force is applied against its internal surface by
pressure and/or the expansion of the lateral bladder tube 40. In some embodiments the

transition tube 58 is made from the same material as the lateral bladder tube 36.

FIG. 3 shows an embodiment wherein a brim-style junction compression gasket
61 is combined with the repair assembly 10. The brim-style junction gasket 61 may be a
hydrophilic gasket. The brim-style junction gasket 61 is positioned over the opening 46
in the launcher device 12 and is secured to the repair assembly 10 over the transition
tube 58, liner assembly 14, and bladder assembly 16. The brim-style junction gasket is
combined with the repair assembly 10 by any suitable means, which may include
mechanical fasteners, buttons, or an adhesive. In the embodiment shown in FIG. 3 the

brim-style junction gasket 61 is combined with the main liner member 38 using snaps
9
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59. These types of junction gaskets are known in the art. One example of a brim-style
junction gasket 61 is disclosed in U.S. Pat. No. 8,667,992 issued on March 11, 2014 titled
“Device and Method for Repairing Pipe”, the disclosure of which is incorporated by
reference. Generally, the brim-style junction gasket 61 includes a brim portion which is
attached to the repair assembly 10 and a cylindrical or cone portion extending upward
from the brim portion. The cylindrical portion of the brim-style juﬁction gasket 61 may
be fitted over the transition tube 58 and remain outside the liner assembly 14 during
transport through the main pipe 50. The transition tube 58 may have openings adapted
to receive a portioﬁ of the fasteners (e.g., the male end of snaps 59) so that the fasteners
{(which attach the brim-style junction gasket 61 to the main liner member 38) also attach
the transition tube 58 between the gasket 61 and the main liner member 38.  After
inversion, the brim-style junction gasket 61, the transition tube 58, the lateral bladder
tube 36, and the lateral liner tube 40 extend into the first pipe section 52a. The brim-
style junction gasket 61 is on the outside of the transition tube 58, followed by the lateral

liner tube 40 and finally the lateral bladder tube 36 is the inside layer.

As can be seen in FIGS. 2-3, the main liner tube 38 is comprised of what is
initially a flat sheet of material which is wrapped around the outside of the main
bladder tube 34 and the launcher device 12, The main liner tubé 38 includes
overlapping edges 42, 44. The launcher device 12 includes a launcher device opening 46,
and the lateral liner tube 40 is contained within the launcher device cavity 48. Similatly,

the lateral bladder tube 36 is contained within the cavity 14 and surrounds the lateral

10
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liner tube 40. Both the main liner tube 38 and the lateral liner tube 40 are comprised of a
felt layer, which is the lining surface that contacts the interior surface of the transition

tube 58 and the host pipe, and a polymer coating is on the opposite surface.

In some embodiments, the linet assembly 14 is attached to the bladder assembly
16 by a frangible attachment. The frangible attachment may be a solvent that
chemically bonds the coating of the liner to the bladder. The bonding is intended to be
such. that it attaches the liner assembly 14 to the bladder assembly 16, However, it is
possible by pullihg on pull line 26 to break the frangible attachment and remove the

bladder from the pipe system leaving behind the cured and hardened liner assembly 14.

In use, air pressure is introduced in the cavity 48 through air hose 32, inverting
the transition tube 58 into the first portion of the lateral pipe line 52a (and optionally a
short distance into the second portion of the lateral pipe line 52b as shown in FIG. 3).
The air pressure urges liner tube assembly 14 into contact with the interior walls of the
main pipe line 50, the interior portion of the transition tube 58, and the walls of the
second portion of the lateral pipe line 52b. The continued air pressure causes the lateral
bladder tube 36 and the lateral liner tube 40 to invert outwardly through the launcher
device opening into the lateral pipe line 52 from the position shown in FIG. 4 to the
position shown in FIG. 5. While air is the preferred pressurized material, other gasses or
fluids may be used. It should be noted that this inversion process causes the transition
tube 58 to move from a position inside of the lateral [iner tube 40 and lateral bladder

tube 36 to a position outside of the lateral Iiner tube 40 and lateral bladder tube 36 as
11
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shown in FIG, 5. Beyond the distal end of the transition tube 58 the lateral liner tube 40
is the outermost layer with the bladder tube 36 inside the lateral liner tube 40 exerting
pressure against the lateral liner tube 40. Pressure within cavity 48 is maintained until
the liquid hardenable material, preferably a resin activated with a catalyst, cures and
hardens. This results in the liner assembly 14 assuming a rigid configuration, forming a

lining to the lateral pipe line 52 and the main pipe line 50.

FIGS. 6, 7 and 8 illustrate an embodiment wherein the liner tube 40a and
transition tube 58a are adapted for inversion into a single linear pipe having first pipe
section 60a, a second pipe section 60b, and a third pipe section 60c. The second pipe
section 60b has a diameter greater than an inside diameter of the first pipe section 60a
and the third pipe section 60c. In some embodiments a bladder tube 36a is also used as
shown and described herein. A launcher device 12a (similar to the launcher device 12
disclosed above) includes a liner tube 40 frangibly combined with a bladdér tube 36a.
FIG. 6 shows the components combined with the launcher device 12a before inversion.
FIG. 7 shows the components after inversion into the pipe 60a, 60b, 60c. After
inversion, the bladder tube 36a and the liner tube 40a extend through all three pipe
sections 60a, 60b, and 60c. The transition tube 58a spans the second pipe section 60b
and may extend a short distance into the first pipe section 60a and the thitd pipe section
60c as éhown in FIG, 7. The transition tube 58a effectively takes a pipe 60a, 60b, 60c
having two different diameters and creates a pipe having a uniform diameter so that the

liner tube 40a and bladder tube 36a only need to be a single diameter. The transition

12
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tube 58a creates a surface against which the liner tube 40a can be compressed by the
bladder tube 36a to help prevent the liner tube 40a from being overstretched in the

wider second pipe section 60b.

The second pipe section 60b may be any distance away from the launcher device
12a. Some embodiments of the invention include methods for determining the proper
length and placement of the transition tube 58a within the liner tube 40a to ensure the
liner tube 40a spans over the second pipe section 60b without unnecessarily extending
too far into the first pipe section 60a or the third pipe section 60¢c. One method for
doing this includes measuring the distance between the proximal end of the liner tube
40a (the end nearest to the launcher device 12a) and the beginning and end of the
second pipe section 60b. A camera combined with a cable or rope can be extended into
the sewer pipe to locate the second pipe section 60b. Once located, the cable or rope can -
be marked and the marked length of the cable or rope can be used to determine the
proper position of the transition tube 58a relative to the length of the liner tube 40a.
Other methods for determining the distance between the proximal end of the liner tube
40a and the beginning and end of the second pipe section 60b may also be used. The
transition tube 58a is then secured to the liner tube 40a at the proper position as

explained below.

In the embodiment shown in FIGS, 6-8 the transition tube 58a is secuired to the
liner tube 40a before the liner tube 40a is impregnated with resin since it is difficult to

secure the fransition tube 58a to the liner tube 40a after the liner is impregnated. The
13
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attachment between the transition tube 58a and the liner tube 40a may be a solvent that
chemically bonds the coating of the transition tube 58a to the liner tube 40a. The
bonding is intended to be such that it secures the transition tube 58a to.the liner tube
40a. There may be other means of securing the transition tube 58a to the liner tube 40a,
including stitches, buttons, snaps, hook and loop fasteners (Velcro®), two-sided tape,
glue, welding techniques and such including but not limited to the use of hot air, sonic

waves, RF waves, microwaves, and impulses of other types.

FIG. 8 shows an embodiment of a transition tube 58a which may be used with
the embodiment shown in FIGS. 6 and 7. As explained above, the transition tube 58a is
secured to the liner tube 40a prior to impregnating the liner tuube 40a with resin. The
transition tube 58a shown in FIG, 8 has a plurality of openings or perforations adapted
to allow resin to pass through and contact the liner tube 40a during the wet out process

so that the transition tube 58a does not prevent resin impregnation.

In the embodiments shown and described above, the repair assembly 10 includes
a launcher device 12 or 12a having mounted thereto a liner assembly 14 or 40a, a
bladder assembly 16 or 36a, and a transition tube 58 or 58a. In some embodiments,
however, the bladder assembly 16 or 36a is not part of the repair assembly 10. Instead,
in some embodiments air pressure is used to invert the liner assembly 14 or 40a and
transition tube 58 or 58a into and against the internal wall of the pipe as the liner
assembly cures and hardens without using a bladder assembly 16 or 36a without using

a bladder assembly 16 or 36a.
14
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While the embodiment of the invention described above is intended for use with
an inversion-type application wherein the transition tube 58, lateral bladder tube 36,
and the lateral liner tube 40 invert outwardly into the lateral pipe line 52, those skilled
in the art will appreciate that the invention can also be used in pull-in-place
applications as shown in FIGS, 9 and 10, As is known in the art, in pull-in-place
applications the liner 40b is prepared for installation by inserting the bladder 36b into
the liner 40b and wetting the liner 40b. The transition tube 58b is secured to the outside
of the liner 40b as shown in FIG. 9. The position of the transition tube 58b along the
length of the liner 40b must correspond to the wider lateral pipe section 52a as in the
previous embodiments. The proper position of the transition tube 58b relative to the
liner 40b is determined by any suitable method, including the methods described above

in the previous embodiment.

The bladder/liner/ transition tube assembly is launched through a manhole 160
and into a :rﬁain pipe 50. The installation cable 134, which is combined with the leading
end of the assembly has been previously fed through a lateral pipe 52 that is connected
to the main pipe 50. The cable 134 is used to pull the assembly into the main pipe 50
and lateral pipe 52, Once the full length of the lateral portion of the assembly is in the
main pipe 50, the installation cables 142 and 134 are pulled simultaneously. Pulling of
the installation cable 142 advances the carrier 140 and hence assembly towards the
junction defined by the main and lateral pipes 50 and 52 respectively. Pulling of the

installation cable 134 advances the lateral portion of the bladder assembly up into the

15
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lateral pipe 52, As described above with respect to other embodiments, pressure is
introduced into the assembly through hose 32 and into carrier 140 to press the liner tube
40b against the lateral pipe 52b. Pressure is maintained until the liquid hardenable
material used to wet the liner 40b, preferably a resin activated with a catalyst, cures and
hardens. This results in the liner assembly assuming a rigid configuration, forming a
lining to the lateral pipe line 52 as shown in FIG. 10. The transition tube 58 effectively
takes a lateral pipe 52 having two different diameters 52a, 52b and creates a lateral pipe
having a uniform diameter so that the liner assembly and bladder assembly only need
to be a single diameter. The transition tube 58b creates a surface against which the
lateral liner tube 40b can be compressed by the lateral bladder tube 36b to help contain

the lateral liner tube 40D in the wider first pipe section 52a.

As mentioned above, the invention may also be used along the length of a single

pipe having two different diameters instead of at the junction of two pipes.

The invention has been shown and described above with reference to the
preferred embodiments, and it is understood that many modifications, substitutions,
and additions may be made which are within the intended spirit and scope of the
invention. The invention may be used with any suitable pipe system, including above
ground pipe systems and below ground pipe systems. The invention is only to be

limited by the claims appended hereto.
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CLAIMS:

What is claimed is:

1. A method of repairing a pipe having a first pipe section in communication with a second pipe
section, the first pipe section having a length and an inside diameter greater than an inside
diameter of the second pipe section, the method comprising:

taking a liner tube;

taking a transition tube having an outside diameter substantially equal to the inside diameter of
the second pipe section and a length substantially equal to or greater than the length of
the first pipe section;

positioning the transition tube and the liner tube;

moving the transition tube and the liner tube into the first pipe section so that the transition tube
is on the outside of the liner tube in the first pipe section and the liner tube extends

beyond the transition tube and within the second pipe section.
2. The method of claim 1 further comprising the step of applying a resinous material capable of
curing and hardening to the liner tube before the liner tube is moved into the first and

second pipe sections.

3. The method of claim 2 further comprising the step of allowing the resinous material to cure

and harden after the liner tube has been moved into the first and second pipe sections.
4. The method of claim 1 wherein the transition tube is positioned inside the liner tube then the
transition tube and the liner tube are moved into the first and second pipe sections by

inversion.

5. The method of claim 1 wherein the transition tube is positioned outside the liner tube then the

transition tube and the liner tube are pulled into the first and second pipe sections.
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6. The method of claim 1 wherein the transition tube extends substantially along the length of the

first pipe section.

7. The method of claim 1 wherein the transition tube extends into a portion of the second pipe

section on the outside of the liner tube.

8. The method of claim 7 wherein the transition tube is comprised of an impermeable material.

9. The method of claim 1 wherein the pipe further comprises a third pipe section having an inside
diameter substantially the same as the inside diameter of the second pipe section and the
first pipe section is between the second pipe section and the third pipe section; and

wherein the transition tube extends into a portion of the third pipe section on the outside of the

liner tube.

10. A method of repairing a portion of a lateral pipe and a junction between the lateral pipe and a
main pipe, the lateral pipe haying a first pipe section with a first end proximate the pipe
junction and an opposite second end in communication with a second pipe section, the
first pipe section having a length and an inside diameter greater than an inside diameter
of the second pipe section, the method comprising:

taking a liner assembly comprising a main liner member and a lateral liner tube extending from
the main liner member at a liner juncture;

taking a bladder assembly comprising a main bladder tube and a lateral bladder tube extending
from the main bladder tube;

taking a transition tube having an outside diameter substantially equal to the inside diameter of
the second pipe section and a length substantially equal to or greater than the length of
the first pipe section;

applying a resinous material capable of curing and hardening to the liner assembly;

positioning the transition tube at least partially inside the lateral liner tube and the lateral liner
tube at least partially inside the lateral bladder tube proximate the liner juncture;

securing the transition tube to the liner assembly;

positioning the main liner member against the main pipe;

18
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inverting the transition tube, the lateral liner tube, and the lateral bladder tube into the first pipe
section so that the transition tube is on the outside of the lateral liner tube and the lateral
bladder tube in the first pipe section and the lateral liner tube and lateral bladder tube
extend beyond the transition tube and within the second pipe section; and

allowing the resinous material to cure and harden.

11. The method of claim 10 wherein the transition tube extends substantially along the length of
the first pipe section.

12. The method of claim 10 wherein the transition tube extends into a portion of the second pipe

section on the outside of the lateral liner tube.

13. The method of claim 10 wherein the transition tube is comprised of an impermeable material.

14. The method of claim 10 wherein the main liner member is a tube.

15. The method of claim 10 wherein the transition tube is secured to the main liner member

using a snap fastener.

16. The method of claim 10 further comprising the steps of taking a brim-style hydrophilic
gasket and positioning the brim-style hydrophilic gasket on the main liner member

proximate the liner juncture.

17. The method of claim 16 wherein the transition tube includes an attachment member secured
to the main liner member between the main liner member and the brim-style hydrophilic
gasket.

18. The method of claim 16 wherein the transition tube includes a collar portion extending

outwardly from an end of the transition tube with the collar portion positioned on the

outside of the main liner member proximate the liner juncture.
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19. An apparatus for repairing a portion of a lateral pipe and a junction between the lateral pipe
and a main pipe, the lateral pipe having a first pipe section with a first end proximate the
pipe junction and an opposite second end in communication with a second pipe section,
the first pipe section having a length and an inside diameter greater than an inside
diameter of the second pipe section, the apparatus comprising:

a liner assembly comprising a main liner member and a lateral liner tube extending from the
main liner member at a liner juncture; and

a transition tube having an outside diameter substantially equal to the inside diameter of the
second pipe section and a length substantially equal to or greater than the length of the
first pipe section, the transition tube being secured to the liner assembly and positioned at
least partially inside the lateral liner tube proximate the liner juncture;

wherein upon inversion of the transition tube and the lateral liner tube into the first pipe section
the transition tube is on the outside of the lateral liner tube in the first pipe section and the

lateral liner tube extends beyond the transition tube and within the second pipe section.

20. The apparatus of claim 19 wherein the transition tube is comprised of an impermeable

material.

21. The apparatus of claim 19 wherein the main liner member is a tube.

22. The apparatus of claim 19 further comprising a brim-style hydrophilic gasket positioned on

the main liner member proximate the liner juncture.

23. The apparatus of claim 22 wherein the transition tube includes an attachment member
secured to the main liner member between the main liner member and the brim-style
hydrophilic gasket.

24. The apparatus of claim 19 wherein the transition tube includes a collar portion extending

outwardly from an end of the transition tube with the collar portion positioned on the

outside of the main liner member proximate the liner juncture.
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25. The apparatus of claim 19 further comprising a bladder assembly comprising a main bladder
tube and a lateral bladder tube extending from the main bladder tube.

26. The apparatus of claim 25 wherein upon inversion into the first pipe section the lateral
bladder tube is inside the lateral liner tube and extends beyond the transition tube and

within the second pipe section.
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