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(57) Abstract: A method and system for dispensing a material through a delivery apparatus is provided. The material initially com-
prises or is manipulated to comprise a low viscosity. The material either can comprise a curable material or can comprise initiators,
which can be activated to raise the viscosity at a later time and position. The low viscosity material is moved through the delivery ap-
paratus for a relatively long distance using low energy. Upon nearing an end use application, the material and/or initiators can be ac-
tivated by a curing agent, such as a light or heat source, such that the viscosity of the material be raised prior to the end use applica-
tion thereot. Therefore, the present invention provides a method and system for moving a material normally having a higher viscosity
a long distance requiring lower energy and pressure.
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TITLE: METHOD OF DISPENSING A MATERIAL

FIELD OF THE INVENTION

The present invention relates generally to a method for moving and dispensing a
material over a relatively long distance by utilizing a material having an initial low
viscosity and raising the viscosity during transport of the material at or near a final end use

for the material.

BACKGROUND OF THE INVENTION

Liquid or liquid-like materials, such as resins, medicines or other healthcare liquids,
grouts, and the like are often utilized or needed at a location remote from a storage or
source. Therefore, the materials are pumped or otherwise transported from the storage or
source to the location of the end use application for the material. The materials can be
transported relatively long distances. For example, resin used for pipe repair can be
pumped hundreds of feet. Liquids used in healthcare, such as pumping a material through a
patient's blood vessel or to a location in a patient, may not be as long of a distance, but due
to the size of the material and delivery apparatus, the distance is comparable to pumping
the resin for pipe repair over the longer distance.

To be able to pump the material the required distance, the viscosity of the liquid
material must be low enough to not become clogged or otherwise prevent the movement of
the material. While the low viscosity material is ideal for pumping or transporting, it can
be less than ideal for the actual end use application for the material. For example, a
material having a low viscosity would sag or fall off the interior wall of the pipe or
structure, when used to repair pipes. For other uses, the low viscosity of the material will
prevent proper end use applications as well. Blood or medicine that is transported to a
particular location in a patient may not be able to be utilized, as it does not have the correct
consistency or viscosity for the use.

Methods have been used to try to change the viscosity of a material in transport.
One application has been used in pipe repair. The technology will take a two-part epoxy
and twin hoses — one hose having part A and the other having part B. The materials are
pumped through the hoses and then mixed at the end of the hose; typically, where there is a

spinning nozzle that will spin the materials onto the wall of the pipe. The mixed material
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is typically very thick (high viscosity), making it difficult to pump through the hoses. To
compensate, heated hoses are used to lower the viscosity by raising the temperature. A
problem with this is that heated hoses in a pipeline, especially in a sewer, are not a good thing.
In addition, the hoses are very expensive and are big, heavy, and bulky, with connectors that
can short out and corrode. Another disadvantage is that when the material does come out the
end, it is a low viscosity because it has been heated. Even if the last 25- 50 feet of hose is not
heated, which allows the material to thicken, you now have 50 feet of hose that you are
pumping a high viscosity material, which will require higher pressures. There is also the

concern of viscosities not changing between A and B because you need the proper mix ratio.

Therefore, there is a need in the art for a method and apparatus for pumping a curable
material a long distance, while allowing the viscosity of the material to be changed prior to
reaching its end use application such that the material will be in a usable form at the location

of its end use.
SUMMARY OF THE INVENTION

It is desirable that embodiments of the present invention overcome deficiencies in the

art.

It is also desirable that embodiments of the present invention provide a method for
transporting a liquid or liquid-like material a distance and changing the viscosity of the

material prior to an end use.

It is also desirable that embodiments of the present invention provide a method of at
least partially changing the viscosity of a liquid or liquid-like material while transporting the

material.

It is also desirable that embodiments of the present invention provide a method for

pumping a curable material a long distance.

It is also desirable that embodiments of the present invention provide a method and

apparatus for repairing a pipe using a one-part, UV cured resin pumped a long distance.
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It 1s also desirable that embodiments of the present invention provide a method and
apparatus that includes a partial curing region in a pumping and dispensing apparatus to

partially cure a material during transport.

According to an aspect of the invention, there is provided a method of dispensing a
material through a delivery apparatus having a starting end and a distal end, comprising:
pumping a one-part material capable of changing viscosities through the delivery apparatus; at
least partially changing the viscosity of the material via a UV-light source while pumping the
material; and dispensing the material comprising the at least partially changed viscosity at the

distal end of the delivery apparatus.

The material can comprise curable material, such as an ultraviolet (UV) curable
initiator. Generally, the material will be a one-part material, such as a one-part resin. The UV
initiators can be added to the material. Thus, the material can be changed to a low viscosity,
with the initiators therein. The material can be pumped through the delivery apparatus. At a
location relatively near or at the dispensing end or end use of the material, the material can be
exposed, at least briefly, to a UV light source. The light source would raise the viscosity of the
resin. The resin would then be in a more usable form for the intended end use application of

the resin, e.g., repairing the wall of a pipe.

According to another aspect of the invention, there is provided a method of moving a
liquid material through an apparatus to an end use application, comprising: providing a
material having a first viscosity and comprising a UV-curable initiator; moving the material
through the apparatus and towards the end use application; and changing the viscosity of the
material to a viscosity higher than the first viscosity while cbntinuing to move the material
towards the end use application; wherein the changing of viscosity occurs as the material

having a first viscosity passes through the curing agent in an unimpeded manner.

According to yet another aspect of the invention, there is provided a system for moving
a material to an end use application, comprising: a delivery apparatus comprising a first end
and a second end; a one-part material capable of changing viscosities capable of being pumped
through the delivery apparatus and towards the end use application, the material comprising a

UV- curable initiator; and a curing agent adjacent the delivery apparatus to at least partially
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raise the viscosity of the material prior to the end use application.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described, by way of non-limiting example only,

with reference to the accompanying drawings briefly described as follows.

Figure 1 is a schematic of a method a moving a liquid or liquid-like material to an end

use application according to an aspect of the present invention.

Figure 2 is a sectional view of a pipe being repaired according to an exemplary end use

application of the method of moving the material.
Figure 3 is a view similar to Figure 2, showing the repair progressing through the pipe.

Figure 4 is an elevation and partial sectional view of a tractor and extruder used in the

pipe repair of Figure 2 to change the viscosity of and to dispense a material.

Figure 5A is a partial view of a section of a dispensing apparatus containing a material

with UV-curable initiators and having a first, low viscosity.

Figure 5B is a view similar to Figure 5A after the viscosity of the material has been

raised at least partially.

Figure 5C is a view similar to Figures SA and 5B wherein the material has been fully

cured.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 is a schematic view of a system 70 including a method of moving a liquid or
liquid-like material 74 to an end use application 100 according to the exemplary aspect of the
invention. The method and system 70 shown in Figure 1 includes a storage or source 72 for
storing and/or beginning the transfer of a material 74. Thus, the storage 72 may be any sort of
storage connected to a delivery apparatus 84. For example, the storage may be a truck, a vat, a
mixing chamber, or the like. A material 74 is housed within the storage 72 before being

transferred via the delivery apparatus 84 to the end use application 100.
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The material 74 may be liquid or liquid-like. For example, the material 74 may be an
epoxy, resin, composition, solution, mixture, or the like. The material may be a single
component material or may be a composition of one or more components. The material 74 at
the first end 86 of the delivery apparatus 84, or within the storage 72, comprises or is
manipulated to comprise a low viscosity. The low viscosity of the material 74 will allow the
pump 80 connected to the delivery apparatus 84 to pump the material 74 using less energy

and/or pressure. This will allow a greater efficiency of movement of the material
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through the delivery apparatus 84, as well as reducing the costs due to the reduction in
energy required for the pump 80 to pump the material 74. It should also be appreciated
that pumping a material 74 having a relatively low viscosity will reduce the amount of time
of transporting the material. For example, low viscosity materials could be around 50
centipoise (cP), while high viscosity materials can be as much as or more than 50,000 cP.

The material 74 at the storage/source 72 may comprise a low viscosity, or may be
mixed with a component to reduce the viscosity thereof. For example, silicone or other
thick resins, grouts, or epoxies, may be mixed with a chemistry to thin out the material,
thus reducing the viscosity of the material. In addition, initiators such as UV initiators 76
and/or heat initiators 78 may be included with the reduced viscosity material. Reducing
the viscosity of the material will allow the material to be pumped through a delivery
apparatus 84 with less pressure, energy, time, etc. The viscosity of the material will be
able to be raised at a later location of the delivery apparatus 84 such that the end use
application 100 may utilize the higher viscosity of the material 74. The end use application
100 may utilize the material 74 having a viscosity similar to the original viscosity before
thinning, or may even be at a higher viscosity such that it can be used as desired.

The material 74 comprising a low viscosity and either comprising a UV curable
material or including UV initiators 76 therein is pumped via the pump 80 in the direction
generally shown as arrow 82 through the starting or first end 86 of the delivery apparatus
84. The pump may be a vacuum pump or other type of pump. As the viscosity of the
material 74 will be relatively low, the pump will not be required to produce a great deal of
pressure in transferring the material 74 therethrough. However, at some distance away
from the first end 86 of the delivery apparatus 84, it may be beneficial to at least partially
change the viscosity of the material 74 by raising the viscosity. For example, since the
viscosity of the material was lowered or at a lower state at the beginning of the use, the
material will be more easily pumped. However, this low viscosity material 74 may not be
ideal for its intended end use application 100. As will be discussed, a possible end use of
the material may be pipe repair wherein the material is dispensed about the interior of a
pipe. A material having a low viscosity will not be ideal for such an application, as the
material would sag or not stick to the full periphery of the interior of the pipe wall.

Therefore, it may be preferred to at least partially raise the viscosity of the material prior to
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dispensing the material 74 at the interior of the pipe wall. This would allow the material to
maintain its position about the interior periphery of the pipe wall.

Therefore, at some distance from the first end 86 of the delivery apparatus 84, a
curing agent or station 88 may be provided. As will be appreciated, the curing agent 88 as
provided for the present invention comprises a non-chemical, externally based device or
system for at least partially raising the viscosity of the material 74. The schematic of
Figure 1 shows that the curing agent 88 may be a UV light source 90 and/or a heat source
92. For example, when the material 74 either comprises a UV curable material or
comprises UV initiators 76 within the material 74, the UV light source 90 may be utilized
via a low voltage amount and/or wave lengths in order to change the viscosity so that when
the material is passed further through the delivery apparatus 84, the viscosity will be
increased to be more paste-like. The UV light source 90 may be a light tunnel or other
apparatus for exposing the UV light to the material. However, when the material 74
comprises a heat curable material and/or heat initiators 78, the heat source, such as a heat
lamp, steam, or the like, may be at least partially exposed to the material 74 within the
delivery apparatus to at least partially raise the viscosity of the material therein. It should
also be appreciated that both the light source and the heat source may be utilized either at
the same time or in conjunction with one another such that the material is exposed to both
of the curing agents to at least partially raise the viscosity thereof.

After passing the curing agent or station 88, the material is continued in the
direction shown by the arrow 94 towards the distal or second end 96 of the delivery
apparatus 84. The material is continued towards the end use application 100 thereof. It
should be appreciated that the end use application 100 for the material 74 is generally a
relatively long distance away from the first end 86 of the delivery apparatus 84. Thus, the
low viscosity of the material at the first end will allow the material to be dispensed to the
curing station 88 and thus end use application 100 using relatively low pressure and/or
energy. It should also be appreciated that the curing agent or station 88 and the end use
application 100 be either at the same location or relatively close to one another such that
once the material 74 has had its viscosity raised, the higher viscosity material 74 will not
need to be pumped a great distance. This will further aid in reducing the energy and/or

pressure of the pump required to transport the material through the delivery apparatus 84.
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The present invention contemplates various end use applications 100 for delivering
the material 74 and changing the viscosity of the material 74 from a generally low
viscosity to a generally higher viscosity prior to the end use application 100. For example,
as will be discussed in relation to Figures 2-4 below, one end use application may involve
pipe repair 102 wherein the material is pumped a long distance through a hose, the
viscosity of the material is raised via the curing agent, and the higher viscosity material is
then dispensed about the interior of a pipe wall. The single component material
comprising either a UV curable material or UV initiator requires only one hose for the pipe
repair so that multiple components do not need to be mixed prior to dispensing the
material. The viscosity could be raised at the end of the hose with a low amount of UV
light and the material could then be spun or dispensed about the wall of the pipe. The
material having the higher viscosity and thus being thicker reduces the possibility of sag,
while also increases the final cure time of the material as the additional curing of the
material can be done in a lower amount of time.

Other possible end use application may include medical use 104 and dispensing or
transfer of materials 106. For example, as mentioned above, the method and apparatus of
the system 70 of the present invention could be used to dispense or transfer a material a
relatively large or long distance. The material 74 could start with a high viscosity and
could be thinned by adding a component to it that makes it thin out, i.e. reduces the
viscosity. A UV initiator 76 could also be added to the material 74 at the thinned or low
viscosity stage. At the discharge end of the delivery apparatus 84, the low viscosity
material 74 containing or comprising the UV initiator 76 could be exposed to a UV light to
turn the low viscosity material back into the original thick material as it was before being
thinned. The exposure to light could also raise the viscosity to an even higher viscosity
than the original material 74. The amount of change of viscosity could be varied by the
intensity of light, the amount of time exposed to light, the voltage amount, the wavelength
of the light, etc. Therefore, materials such as oil 108, other natural resources 110, silicone
or other plastics 112, or other materials 114 could be transferred a relatively long distance
through a delivery apparatus 84 by the present invention. The materials could simply be
thinned out to lower the viscosity prior to dispensing the material. An initiator, such as a
UV initiator 76 and/or heat initiator 78 could be added to the low viscosity material 74.

The material is then pumped through the delivery apparatus to the end use application. For

7
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instance, the oil could be dispensed to its end use application such as a refinery. At or just
prior to this end use application, the material can be exposed to a curing agent, such as a
UV light source 90 and/or heat source 92 such that the material will be brought back to
approximately its original viscosity level. However, it should be appreciated that the
viscosity level could be varied such that the end use application has the viscosity of the
material at a lower level of viscosity or a higher level of viscosity than the material
originally comprised.

It should be appreciated that the system and method according to the present
invention has numerous uses and benefits. For example, as mentioned, the medical
industry could include UV light initiators in blood or medicine prior to being dispensed
within a patient’s body. At or close to an end use application, such as an infection site or
surgery site, the blood and/or medicine could be exposed to a UV light source to raise
viscosity of the material prior to reaching the end use application. Other industrial plants
that have a product or products that need to be pumped and transported could also benefit
from the method and system of the present invention. Therefore, it should be appreciated
that the examples described herein are for illustrative purposes only, and are not to be an
exhaustive list of possible uses for the present invention. The present invention
contemplates that generally any material could be transported using the system and method
of the present invention.

Figures 2-4 show an exemplary example of the use of the method and apparatus
according to the present invention. It should be appreciated that the description of Figures
2-4 is for illustrative purposes, and is not to be limiting to the present invention.
Furthermore, additional uses are contemplated.

Referring to Figure 2, a main pipe 10 is shown extending between an upstream
manhole 12 and a downstream manhole 14. Lateral pipes 18 extend from the main pipe.
The main pipe 10 shown in Figures 2 and 3 includes a damaged section 16 in need of
repair. While the present invention is shown for use with sewer pipe repair, the present
invention can be utilized for repairing other types of pipe, this including but not limiting to
gas, water, oil, steam, and compressed air pipes.

To repair the damaged section 16 of the main pipe 10, a tractor 22, an extruder 24,
and a bladder 30 are inserted within the pipe 10. The tractor 22 includes a plurality of

wheels 23 for movement of the tractor 22 about the interior 20 of the main pipe 10. The
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extruder or dispensing apparatus 24 is attached to an end of the tractor 22. The bladder 30,
as shown in Figures 2 and 3, may be positioned through or adjacent a portion of the
extruder 24 and tractor 22 such that a sufficient length of bladder 30 is positioned within
the pipe 10 to allow the bladder 30 to expand, such as by inflation, to allow the bladder 30
to be expanded about the full periphery of the damaged section 16 of the main pipe 10.

The tractor 22 and extruder 24 are connected to one another, and also to a resin
hose 28. The resin hose 28 is connected to a resin reel 42, and is used to transport a
resinous material 26 that is pumped via pump 41 from a resin source 40. The pump 41 and
resin source 40 may be located on a truck 44 positioned outside of the pipe system. The
pump 41 is used to pump resin 26 from the source 40 through the resin line 28 into,
through, and out of the extruder 24.

As discussed above, the bladder 30 is positioned in the pipe 10, including adjacent
to or through the tractor 22 and extruder 24. Shown in Figure 2, the bladder 30 may be
positioned through the extruder 24 but not the tractor 22, or may be positioned adjacent
both or through both. Positioned generally at each end of the main pipe 10 are first and
second gaskets 36, 38. The gaskets 36, 38 may comprise a NSF/ANSI 61 material, which
may be a hydrophilic material. The first and second gaskets 36, 38 will aid in sealing the
ends of the main pipe 10 such that any dispensed material will not go outside the area in
need of repair. Therefore, the gaskets 36, 38 may not be at the ends of the main pipe 10,
and may instead surround the damaged section 16 of the pipe. The bladder 30 includes an
open end 33 attached to a bladder roller 50 including an inflation source 46, and an
opposite closed end 34 positioned at the opposite end of the pipe in need of repair. A rope
48 may be extended through the bladder 30 and connected to the closed end 34 to aid in
removal of the bladder 30 from the pipe in certain embodiments.

The resinous material 26 being pumped through the resin line 28, tractor 22, and
out the extruder or dispensing apparatus 24 may be a one part, ultraviolet (UV) cured resin.
The resin material 26 may have a low viscosity while being stored in the reservoir 40 and
also while being pumped through the resin line 28. However, the viscosity of the resin
material 26 may be increased to a higher viscosity prior to being dispensed at the extruder
24. Therefore, the tractor 22 may include a light tunnel 34 therein. The light tunnel 54, as
will be discussed below, will include light initiators 56 for at least partially activating and

curing the UV-cured resin 26 as it is pumped through the tractor 22. The light tunnel 54 of
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the tractor 22 will increase the viscosity of the resin material 26 prior to being dispensed
via the extruder 24. As in known in the art, it is advantageous to have a higher viscosity
material being pumped in a manner similar to that shown in Figure 2 via the extruder 24 in
between an exterior surface 32 of the bladder 30 and the interior 20 of the pipe 10 such that
the resin material 26 will not be able to drip or migrate from the periphery of the interior
20 of the pipe 10. The higher viscosity will allow the dispensed resin to maintain its
position at the interior 20 at the pipe 10.

Therefore, as shown in Figures 2 and 3, the resin material 26 having a low viscosity
will be pumped through the resin line 28 from the reservoir 40 towards the tractor 22. The
light tunnel 54 of the tractor 22 will begin to at least partially cure the material 26, thus
increasing viscosity of the material as it is moved through the tractor 22. The material
continues through the extruder 24, beginning in the extruder entrance 58 and exiting at the
extruder exit 60, and is dispensed between an exterior surface 32 of the bladder 30 and the
interior 20 of the pipe 10. As the bladder 30 is being inflated through the pipe 10 as the
tractor 22 and extruder 24 are moved through the pipe, the bladder 30 will press the
dispensed material against a wall of the pipe 10, where it is allowed to further cure and
harden.

Other components shown in Figures 2 and 3 that may be included with
embodiments of the present invention include one or more cameras 52 positioned on or at
the tractor 22. The cameras 52, which are connected to an area external of the pipes via a
camera line 53, will aid in viewing the interior of the pipe 10, including the dispensement
of the resin material 26 between the bladder 30 and the pipe 10. This will aid in moving
the tractor 22 through the pipe 10. The tractor 22 may be moved in the pipe 10 by pulling
or rolling the resin line 28 via the resin hose reel 42. Thus, the speed of the resin hose reel
42 may be adjusted as needed according to what is shown by the cameras 52 and the pipe
10. However, it should be appreciated that not all embodiments require a camera or
cameras within the pipe, and the speed of travel by the tractor 22 in the pipe 10 may be
preset such that it is automatic through the pipe based on prior knowledge of the
dispensing rate of the resin material 26 by the extruder 24. In addition, other sensors
besides cameras may be used.

As discussed, the bladder 30 may be connected to a bladder roller 50 at an open end
33 of the bladder 30. The bladder roller 50 may include an inflation source 46, such as an

10
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air source, for inflating the bladder as the repair assembly (tractor, extruder, etc.) moves
through the pipe 10. The inflation source 46 will provide air or another fluid to the interior
of the bladder 30 such that the inflating edge of the bladder will remain close to the
dispensing head or extruder exit 60 such that the bladder 30 will press the resin material 26
between the exterior 32 of the bladder 30 and the interior 20 of the pipe 10 as it is being
dispensed. The present invention contemplates that the resin material 26 may be dispensed
either in front of or behind the inflating edge of the bladder 30. It is also contemplated
that, instead of the tractor 22 moving due to the resin hose reel 42, the inflation of the
bladder 30 may also press against the extruder exit 60 end of the extruder 24 such that the
continued inflation of the bladder 30 will move the tractor 22 and extruder 24 through the
pipe 10. The extruder 24 may also include a plate (not shown) or other device for resting
adjacent the inflating portion of the bladder 30. In addition, a rope 48 may be connected to
the reel 50 and closed end 34 of the bladder 30 such that the rope may be pulled or reeled
once the resinous material has cured to remove the bladder 30 from the interior of the pipe
10. However, it is also contemplated in other embodiments that the bladder may remain
within the pipe 10.

While Figures 2 and 3 show the bladder 30 and resin material 26 blocking the
lateral pipes 18 extending from the main pipe 10, it should be appreciated that the present
invention contemplates that the lateral pipes 18 may be reinstated once the resin material
26 has cured, thus reinstating access to the main pipe 10 via the lateral pipes 18. The
lateral pipes 18 may be reinstated as is known the art, such as by cutting the resin material
and/or bladder material at the opening of the lateral pipes 18.

Figure 4 is a side elevation and partial sectional view of a tractor 22 and extruder
24 that may be used for the pipe repair according to embodiments of the present invention.
As discussed, a resin line 28 is configured to pump the resin material 26 from the reservoir
40 to the extruder 24. As shown in Figure 4, the resin line 28 may pass through the tractor
22 and into the extruder entrance 58 of the extruder 24. As shown by the sectional view of
the tractor 22, the interior of the tractor 22 includes a light tunnel 54 comprising a plurality
of light initiators 56. As discussed above, the resin material 26 may be one part, UV-cured
resin having an initial low viscosity. The low viscosity of the resin will allow the resin to
be pumped easily over long distances. However, it may be desired to dispense a resin

having a higher viscosity within the pipe 10. The light tunnel 54 comprising the plurality
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of light initiators 56 comprise UV light sources such that the resin material 26 passing
through the transparent resin line 28 through the tractor 22 will be initiated by the light
initiators 56 to begin curing. This curing will raise the viscosity of the resin as it moves
through the tractor 22 and into the extruder 24. Thus, the resin being dispensed by the
extruder 24 will have a higher viscosity that will maintain its position at the interior 20 of
the pipe 10. Thus, there will be less chance of the resin material 26 running from the
crown of pipe or the pipe and/or sagging.

Figures SA-5C are partial sectional views of a dispensing apparatus 84 containing a
material comprising a UV curable material and/or UV curable initiators. Figure 5SA shows
a section of the dispensing apparatus 84 containing a material 74 comprising a low
viscosity and comprising light initiators 76 therein. The material, such as a resin, epoxy,
grout, or the like, can include multiple components, including the light initiators 76.
However, the material 74 shown in Figure 5 will be of such a viscosity that low energy
and/or pressure is required to move the material through the dispensing apparatus 84.

Figure 5B shows a section of the dispensing apparatus 84 adjacent the curing agent
or station 88, in this case a UV light source 90 having light rays, which are shown by the
arrows in Figure 5B. As mentioned, the curing agent 88 can change the viscosity of the
material 74 in the dispensing apparatus 84, such as by partially curing the material to raise
the viscosity thereof. As shown in Figure 5B, the light initiators 76 will be activated by the
rays of the UV light source 90 such that partial bonds 77 will begin to be formed within
and between the components of the material 74. Thus, the material 74 shown in Figure 5B
will have a higher viscosity 94, which would occur at a distal or second end 96 of the
dispensing apparatus 84. However, it should be appreciated that the material 74 shown in
Figure 5B will still be able to be transported through the dispensing apparatus, but it may
require a higher pressure to do so.

Figure 5C is a schematic of the material 74 in the dispensing apparatus 84 at an end
use application 100 thereof. The material 74 shown in Figure C is shown as being fully
cured 98. Thus, the material has been cured via heat, light, or some combination thereof to
fully cure and harden the material therein. This is shown by the inclusion of bonds 77
connecting all of the components of the material 74 in Figure 5C. In this case, therefore,
the end use application 100 may be a pipe repair or other end use wherein it was desired

for the material to become fully cured at the end use application, which may be near or
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approximately at the distal end 96 of the dispensing apparatus 84. However, it should be
appreciated that not all uses of the system will result in the material becoming fully cured
and/or hardened at the end use application. Instead, the raising of the viscosity of the material
74 via the curing agent 88 may simply revert the material from a low viscosity back to its
original higher viscosity for its end use application. The present invention is not to be limited

to the depiction shown in Figures 5A-5C.

Thus, as has been shown, the present invention is a method and system for transporting
a liquid or liquid-like material through a hose, conduit or other dispensing apparatus by
pumping, vacuuming, or the like. The material starts out being low, to require the least amount
of energy to move the material through the dispensing apparatus. For example, the more
consistency the material is like water, the easier it is to move said material. However, material
can comprise a heat or light curable material, or can comprise heat or light initiators therein.
The curable material and/or initiators provide for the raising of the viscosity of the material at
some later location after transport of the material through the delivery apparatus. Thus, once
the material has been transported using the least amount of energy, prior to an end use
application thereof, the material can be activated to raise the viscosity thereof to allow for the

end use application of the material.

The invention has been shown and described above with reference to embodiments,
and it is understood that modifications, substitutions, and additions may be made which are
within the intended spirit and scope of the invention. For example, the invention has shown
and describes specific examples for the use of the present invention. However, as has been
mentioned, the examples and descriptions listed herein are for exemplary and illustrative
purposes only, and are not to be limiting to the scope of the invention. The invention is only to

be limited by claims appended hereto,

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises" and "comprising”, will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but

not the exclusion of any other integer or step or group of integers or steps.
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The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication {or
information derived from it) or known matter forms part of the common general knowledge in

the field of endeavour to which this specification relates.
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What is claimed is:

1. A method of dispensing a material through a delivery apparatus having a starting

end and a distal end, comprising;:

pumping a material capable of changing viscosities through the delivery apparatus;

at least partially changing the viscosity of the material via a UV-light source while
pumping the material; and

dispensing the material comprising the at least partially changed viscosity at the distal end

of the delivery apparatus.

2. The method of claim 1 wherein the material comprises a UV-curable material.

3. The method of claim 2 wherein the UV-light source comprises a light tunnel

including a plurality of light initiators.

4. The method of claim 1 wherein the viscosity of the material is changed at the distal

end of the delivery apparatus.

5. The method of claim 1 wherein the step of at least partially changing the viscosity

of the material comprises raising the viscosity.

6. The method of claim 1 further comprising curing the dispensed material.

7. The method of claim 6 further comprising removing the delivery apparatus after

dispensing the material.

8. The method of claim 1 wherein the step of at least partially changing the viscosity

of the material comprises at least partially curing the material while pumping.

9. A method of moving a liquid material through an apparatus to an end use
application, comprising:
providing a material having a first viscosity and comprising a UV-curable initiator;

moving the material through the apparatus and towards the end use application; and
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changing the viscosity of the material to a viscosity higher than the first viscosity while

continuing to move the material towards the end use application.

10.  The method of claim 9 further comprising dispensing the material at the end use
application.
11.  The method of claim 9 wherein the end use application comprises a closed end of

the apparatus.

12.  The method of claim 9 further comprising introducing a curing agent external of

the apparatus to at least partially cure the material to change the viscosity.

13.  The method of claim 12 wherein the curing agent is UV-light.

14. The method of claim 13 wherein the material further comprises a heat-curable
initiator.

15.  The method of claim 14 wherein the curing agent is heat.

16.  The method of claim 9 wherein the end use application is pipe repair.

17. A system for moving a material to an end use application, comprising:

a delivery apparatus comprising a first end and a second end;

a material capable of changing velocities capable of being pumped through the delivery
apparatus and towards the end use application, the material comprising a UV-
curable initiator; and

a curing agent adjacent the delivery apparatus to at least partially raise the viscosity of the

material.

18.  The system of claim 17 wherein the curing agent is a UV-light that raises the
viscosity of the material by at least partially curing the UV-curable initiators of the

material.

15
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19.  The system of claim 18 wherein the delivery apparatus is a hose, and the UV-light

comprises a tunnel at least partially surrounding the hose.

20.  The system of claim 17 wherein the end use application is a pipe in need of repair.
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