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DESCRIPTION

Description

AREA OF THE INVENTION

[0001] The invention concerns generally a device and a method for renovating a pipe system.
Specifically, the invention concerns a device and a method for machining the inner surface of a
pipe system, especially at a joint area of the pipe system.

BACKGROUND OF THE INVENTION

[0002] The pipe assemblies, for example the sewers of buildings, are typically renovated by
changing the pipes entirely to new ones or lining the inner surfaces of the existing pipes using
some suitable lining technique and material.

When changing the pipes of the building to entirely new ones, some structures of the building
may need to be destroyed, e.g. by chiseling, in order to remove the old pipes from the walls of
the building. Destroying and rebuilding the wall structures is expensive, dirty and time
consuming work. Because of the noise and dust caused by the renovation work, it is often
impossible to live in the building during the renovation.

[0003] Pipe systems may also be renovated by coating their inner surfaces, as illustrated in
JP5123912. One such technique is so called lining technique where a liner sleeve is slid into
the sewer being repaired and impregnated using some suitable material, e.g. epoxy resin,
upon hardening of which a continuous and tight pipe is formed. The lining is stiff, acid proof
and environment friendly, among others. The thickness of the wall of the sleeve is 2-4 mm,
depending on the diameter of the pipe, and its smooth inner surface guarantees excellent flow
properties. The durability, environmental safety and life of the installed and hardened pipe are
comparable to the respective properties of new pipes.

[0004] One problem with the lining technique is, that when the sleeve has been installed e.g.
into a thick vertical main line of a pipe system, all joints leading e.g. to thinner pipes coming
from the apartments of a residential building are blocked. Holes must thus be drilled to the
joints in order to allow waste water to flow from the pipes coming from the apartments to the
main line. In prior art solutions, these holes are drilled from the main line using e.g. a robot
bore. The robot bores are large, expensive and complex devices whose operation requires
special skills from their user. As a result of erroneous operation, the hole may be drilled
partially or entirely into wrong location or at least the finish may remain rough. Such quality is
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typically not acceptable, because waste may stick onto the rough areas of the sewer pipe and
accumulate over time into thicker layer and eventually even block the sewer. Neither is it
acceptable, that standing water remains in the rough spots of the joint area. Another problem
with the robot bores is their unsuitability for use in main lines having bends in them. Because of
its size, it may not be possible to move the robot bore in the main line to the position where the
hole should be bored.

[0005] Because of the problems related to the lining techniques, their popularity in the pipe
system renovation projects has remained rather small. By solving these problems, the
efficiency of pipe renovation may be significantly improved and thus the cost of renovation may
be lowered.

OBJECT OF THE INVENTION

[0006] The object of the present invention is to disclose a device and method for machining
pipe assemblies, e.g. sewer pipes of a residential building, and especially their joint areas.

BRIEF DESCRIPTION OF THE INVENTION

[0007] The present invention is directed to the machining device of claim 1 and the method of
claim 10.

[0008] The machining device may comprise a rotatable spindle which may be coupled for
example to an external actuator. In an embodiment, the protruding parts positioning the device
may be attached to this rotatable spindle.

[0009] The material to be removed may be e.g. the construction material of the pipe or
suitable lining material, e.g. a polyester sleeve impregnated with epoxy resin, that has been
attached to the inner surface of the pipe.

[0010] The pipe system advantageously comprises a thinner and a thicker pipe. "Thinner" and
"thicker" refer herein to the inner diameters of the pipes. The device according to an
embodiment of the invention may be adapted to machine the material of a joint area of the
pipe system from inside of the thinner pipe of the assembly. The thinner pipe of the pipe
system may be joined with the thicker pipe in any angle, typically however in the angle of 30-60
degrees, most advantageously in the angle of 45 degrees.

[0011] The machining device may be adapted to be operated from the thinner pipe of the pipe
system being machined.

[0012] The machining device may be adapted to be steered in at least one direction from the
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thicker pipe of the pipe system being machined.

[0013] The protruding parts to be attached to the spindle of the machining device may be
adapted to be attached to the spindle in a radial manner.

[0014] The positioning of the machining device may mean e.g. centering of the spindle inside
the thinner pipe of the pipe system.

[0015] The means for removing material may be adapted to remove material from the pipe
system for example by sanding, honing or cutting. In a preferred embodiment the motion
causing the honing or cutting is a rotating motion. The means for removing material may be
adapted to puncture from inside of the thinner pipe a hole to the lining installed into the thicker
pipe of the pipe system and/or to hone the edges of the punctured hole.

[0016] The means for removing material may be adapted to be steerable for example by
positioning the removing means or its part to a desired position inside the pipe, e.g. to the
center of the pipe, by deviating the rotational axis of the removing means or directing the
rotational axis of the removing means to a desired direction.

[0017] The protruding part may advantageously be adapted to lean to the pipe of the pipe
system in a flexible manner, for example using elastic or pneumatic force. The protruding part,
which may be adapted to be attached to the rotatable spindle of the machining device,
comprises a rough sanding surface for removing material from the pipe system, e.g. from its
joint area, e.g. from the edges of a hole made to the joint area.

[0018] The protruding part may also comprise one or multiple lamellae that, when bent, cause
an elastic force. The lamellae may comprise for example abrasive band. Some reinforcement
member made of e.g. rubber or other suitable material may be attached to the abrasive band
e.g. by moulding or laminating to effect the elastic force and/or to improve the strength of the
abrasive band.

[0019] The machining device may also comprise a steering device for controlling the
longitudinal (rotational) axis of the spindle of the machining device in relation to the longitudinal
axis of a pipe of the pipe system, for example by deviating the machining device from the
direction of the longitudinal axis of the pipe or keeping the machining device in a certain
direction, e.g. in the direction of the longitudinal axis of a pipe. The steering device may be
mounted on a bearing so that the rotating movement of e.g. the spindle of the machining
device does not transmit to the steering device. The steering device may comprise some
suitable deviating device, e.g. a bendable wire, rope or cable. In an embodiment, a weight
element may be attached to the rope or cable. In some embodiments, the deviating device
may also be some suitable rigid structure, e.g. a rod.

[0020] The machining device may also comprise e.g. detachable means for puncturing a hole
to the joint area of the pipe system. Such means may comprise e.g. a surface that sands or
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chips material from the location of the hole to be made. The surface may be e.g. a plate or a
suitably formed curved surface. The surface may comprise a roughening made of hard metal
pieces or some other suitable material. In an embodiment of the invention, the grinding or
chipping function may be achieved with a suitably selected form of the surface, e.g. with sharp
edges.

[0021] The machining device also comprises a bendable torque transmitting member, e.g. a
cable, that has been attached to the spindle of the machining device and that may rotate the
spindle using an actuator. The torque transmitting member may thus be adapted to be
attached to a torque producing actuating device. This member or some other suitable
members attachable to the device may advantageously be used for moving (pushing and
pulling) the machining device inside the thinner pipe of the pipe system.

[0022] A second aspect of the present invention may be a machining device for machining
material of e.g. a joint area of a pipe system comprising a thicker and a thinner pipe. The
machining device is characterized in that it comprises bendable abrasive bands attachable to
the rotatable spindle of the machining device. The abrasive bands are adapted to position
and/or direct the machining device inside the pipe of the pipe system and to sand the inner
surfaces of the pipe. In addition to the abrasive bands, a blade may be adapted to be attached
to the rotatable spindle for the purpose of removing material from the pipe system, e.g. from
the joint area of the thinner and thicker pipe.

[0023] A third aspect of the invention is a method for machining the joint area of a pipe system
comprising a thinner and a thicker pipe. In the method, a machining device according to e.g.
an embodiment of the first or second aspect of the invention may be used.

[0024] The method may thus be characterized in that in the method a hole is punctured from
inside of the thinner pipe to the thicker pipe in the joint area of the pipe system and the edges
of the punctured hole are ground (sanded), e.g. to the same level with the inner surface of the
thinner pipe, using a rotatable steerable sanding device, the direction of the rotational axis of
which may be controlled while sanding the edges of the punctured hole.

[0025] The punctured hole may, before the sanding, may have a diameter that is e.g. at least
1%, 5% or 10% smaller than the inner diameter of the thinner pipe of the pipe system. The
hole may be punctured e.g. using a self-positioning or steerable puncturing device, e.g. a bore
attached to centering means. While sanding the edges of the hole, the rotational (longitudinal)
axis of the sanding device may be controlled, e.g. deviated from the direction of the
longitudinal axis of the thinner pipe using a steering device or the sanding device may be kept
in a certain direction using the steering device, e.g. in the direction of the thinner pipe.
Advantageously, the sanding of the hole may be performed from the thinner pipe of the pipe
system. While sanding the edges of the punctured hole, the device may be steered e.g. from
the thicker pipe of the pipe system.

[0026] In the following detailed description, a preferred embodiment of the device and the
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method is described.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[0027] In the following, the invention is described in more detail referring to exemplary
preferred embodiments and accompanying figures, where

figure 1 depicts a machining device of an embodiment of the invention,

figures 2a and 2b depict a machining device of an embodiment of the invention comprising a
disc for puncturing a hole,

figures 3a and 3b depict a machining device of an embodiment of the invention comprising a
steering device,

figures 4a-4e depict an exemplary method about using the machining device of some
embodiments of the present invention to machine a joint area of a pipe system,

figures 5a and 5b depict, from another viewpoint, the use of the device of an embodiment of
the invention for honing the edges of a hole punctured to the joint area of a pipe system, and

figure 6 depicts the use of the device of an embodiment of the present invention for honing the
inner surface and joint area of a pipe system.

[0028] Figure 1 depicts a part of a machining device 100 of an embodiment of the invention.
The device comprises a spindle 101 to which a set of protruding parts 102 are attached
radially. The protruding parts are advantageously arranged symmetrically around the rotational
axis of the spindle. One function of the protruding parts is to position, e.g. by centering, the
spindle inside the pipe of a pipe system and keep the longitudinal axis of the spindle 101 in the
direction of the longitudinal axis of the pipe. The protruding parts 102 may be attached e.g to
the grooves 103 using fastening screws 104. A flexible, torque transmitting cable 105 may be
attached to the spindle. A device rotating the machining device, e.g. a motor that rotates the
spindle of the machining device at a suitable speed, may be attached to the other end of the
cable (not shown in the figure). In a preferred embodiment, the rotating speed of the spindle
may be e.g. 1000-4000 RPM. The structure shown herein allows constructing the device for
machining inner surfaces of relatively thin sewer tubes, e.g. those having inner diameter
between 32-100mm.

[0029] In a preferred embodiment the protruding parts 102 comprise abrasive band 106 which
may be strengthened from the smooth side 107 of the abrasive band with e.g. rubber, Kevlar
or other suitable material that provides the protruding part with elastic flexibility and improves
the strength of the protruding part e.g. against tearing. Because the flexibly (elastically)
bendable mutually similar protruding parts are arranged in this embodiment symmetrically
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around the spindle, the protruding parts together position the spindle always in the center of
the pipe that is being machined using the device. The protruding parts also keep the spindle in
the desired direction. In this embodiment, the elastic bendable protruding parts comprising
abrasive band act also as rotatable means for removing, by sanding, material from the joint
area of the pipe system (and also from elsewhere from the pipe being worked on).

[0030] In figure 2a, a machining device according to an embodiment of the present invention is
depicted. In this embodiment, a round disc 201, in the middle of which there may also be a peg
202, has been attached to the device. The surface of the disc 201 may comprise material or
shapes suitable for grinding or cutting material. Some hard metal pieces may be attached to
the surface or the surface may have patterns, e.g. sharp saw-edged forms, suitable for
machining the material. The disc 201 is typically used for puncturing a hole to a lining surface
(e.g. polyester sleeve impregnated with epoxy resin) from the thinner pipe of a pipe system.
This working phase is described in more detail in figures 4a and 4b. It should be noted, that
because the protruding parts 102 center the spindle 101 in the pipe and keep the rotational
axis of the spindle in the direction of the longitudinal axis of the pipe, the springy protruding
parts act as the steering device of the disc 201 that is in this embodiment the device for
removing material.

[0031] In figure 2b the arrangement of figure 2a is presented from another angle of view. The
disc 201 has attachment members 203 for attaching, e.g. in a removable manner, the disk to
the machining device 100, for example to its spindle 101.

[0032] In figure 3a, a machining device according to another embodiment of the present
invention is shown. In this embodiment, a bearing-mounted steering device 301, that
comprises a bendable rope or cable 302, has been attached to the device. The direction of the
spindle 101 may be deviated in a controlled manner by pulling the cable 302 when sanding the
edges, especially the upper and lower edges, of the hole punctured to the pipe system. In an
embodiment, the deviating force may be effected using a weight 303. The desired deviating
force may also be effected by pulling from the cable by hand.

[0033] In figure 3b, the device of embodiment of figure 3a is shown from another angle of
view. The steering device 301 has been attached, e.g. in a removable manner, using a
bearing-mounted 306 attachment member 305 to the spindle 101 of the machining devices.
This way, the rotation of the steering device and especially its cable along with the spindle, may
be prevented.

[0034] Figures 4a-d depict in an exemplary manner the use of the machining device of an
embodiment of the invention for machining the material of a joint area of a pipe system being
renovated. The pipe system of the example has a thicker pipe 401, for example the main line
of a sewer, which has been coated using e.g. a lining method. As the result of the lining, the
sleeve 402 blocks the branch line 403 coming from an apartment of the building. A hole must
be punctured to the sleeve in order to make the branch line 403 available for use again. For
puncturing the hole, the machining device 100, at one end of which the disk 201 has been
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attached, is pushed to the branch line 403 using cable 105. It should be noted that the branch
line 403 may have several bends of up to 90 degrees. The machining device must be
dimensioned in terms of its length, diameter, flexibility of the protruding parts 102 and
accessories attachable to the device, e.g. the disk 201 or steering device 301, so that the
device can be pushed through such bends. When pushing the device forward in the pipe 403,
e.g. using the cable 105, the machining device is rotated using the cable 105. The device thus
sands, using the abrasive bands 106 of the protruding parts 102 the inner walls of the branch
pipe. The walls to be sanded may have been coated earlier with a coating material, e.g. a
polyester sleeve impregnated with epoxy resin. When the machining device 100 reaches the
joint area between the main line 401 and the branch line 403, the disk 201, which is centered
in the middle of the branch line pipe 403 by the protruding parts 102 of the device 100, starts
puncturing a hole to the sleeve 402. Because the diameter of the disk 201 is e.g. 10% smaller
than the inner diameter of the branch line pipe, a "collar" as shown in figure 4b, remains in the
joint area. The collar must be ground (sanded) off to achieve satisfactory finish quality.
Because the thinner branch line from an apartment of the building has been joined to the
thicker main line at an angle of e.g. 45 degrees, the relatively short machining device attempts
to turn in an uncontrollable manner when entering the thicker pipe from the thinner pipe. The
machining device must be relatively short in order to be able to be pushed through the possible
bends in the branch line. In order to properly sand the edges, especially the lower edge, of the
hole, the uncontrolled turning tendency of the device must be controlled using a steering
device. The control may comprise e.g. turning the device away from the direction of the branch
line or keeping the rotational axis of the spindle in a certain direction, e.g. in the direction of the
longitudinal axis of the branch line.

[0035] Figure 4c illustrates how the collar of the lower edge of the hole may be ground into a
smooth surface utilizing the steering device 301 attached to the machining device 100, which
steering device in this example comprises a cable 302 and weight 303. The steering device
causes a force, that presses the machining device 100, e.g. its flexible lamellae, in a controlled
manner towards the lower edge of the hole and thus makes it possible to sand the collar away.

[0036] Figure 4d illustrates the use of a steering device 301, which in this case comprises
cable 302 (but not necessarily the weight 303), when sanding the upper edge of the hole. A
force, which presses e.g. the flexible lamellae of the machining device 100 in a controllable
manner towards the upper edge of the hole, is effected by e.g. pulling by hand the cable 302.

[0037] Figure 4e depicts an alternative steering device 404 according to an embodiment of the
present invention. The device may for example force the machining device to the direction of
the branch line also in the case when the machining device 100 has been partially pushed to
the main line 401, away from the branch line 403. The steering device is advantageously such
that it may be taken into use (activated) after the machining device has been conveyed to the
joint area to be machined. It is apparent to a person skilled in the art, that it is possible to
construct various different steering devices, which meet the functional requirements set down
herein.
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[0038] Figures 5a-b depict further the sanding of the edges of the hole. Because the branch
line (403 in figures 4a-d) has been joined to the main line (401 in figures 4a-d) at an angle of
e.g. 45 degrees, the hole 500 of the joint area drilled from the thinner pipe is not of circular
shape but of elliptical shape. If the machining device 100 is allowed to turn in an uncontrollable
manner as show in figure 4b, the sanding surfaces, e.g. the abrasive band 106 of the flexible
protruding parts 102, are able to sand only part of the edges as shown in figure 5a. Especially,
the upper and lower edges of the hole may remain unprocessed. In order to sand also these,
the direction of the machining device is deviated using the steering device 301. The machining
device 100 may be deviated, as needed, upwards or downwards using the cable 302 or other
suitable steering device as shown also in figures 4c and 4d. This way, a sufficiently high
pressure may be set between the edge and the abrasive surface 106 to obtain efficient
sanding of the edge.

[0039] Figure 6 depicts the use of the device of an embodiment of the invention for sanding
the lining of a pipe having a changing diameter. The pipe system 600 comprises a part having
a larger diameter 601 and a smaller diameter 602. It is advantageous to coat such pipe using a
single sleeve, that has been selected to be suitable for the thicker pipe. Because the diameter
of the sleeve is too large for the thinner pipe, a bend 603 is formed into the joint area and
further into the thinner pipe. Such bend must be sanded off. The inventor has found out that
the device of an embodiment of the invention, e.g. the device 606, showed in more detail in
figures 2a and 2b, with or without the blade disc 201, is suitable for removing the bend 603
from the pipe 602 using the blade 605 (201 in figure 2) and/or by sanding using the abrasive
bands 604 (106 in figure 1) attached to the flexible support members (107 in figure 1). By
suitably dimensioning the flexible abrasive members 604 of the device 606, the same device
may be used for sanding both the thinner pipe 602 and the thicker pipe 601. Also the joint area
between the thinner and thicker pipe may be honed. The device is also suitable for removing
other harmful obstacles, e.g. nails accidentally hit through a sewer pipe, from inside the pipe.

[0040] A person skilled in the art understands that the exemplary embodiments described
herein are, for the sake of simplicity, rather simple in terms of structure and functionality. It is
however possible to construct, utilizing the inventive idea disclosed herein, various different
and even very complex solutions.
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Patentkrav

1. Bearbejdningsudstyr (100) til bearbejdning af materialet i et rersystem, der bestar af en
samling mellem et rer med en mindre diameter og et rgr med en starre diameter, kendetegnet

ved, at udstyret indeholder:

a. udstaende dele (102) tilpasset den position, udstyret eller mindst en del deraf har
inde i rersystemets rer med den mindre diameter, hvor den udstéende del (102)
omfatter en ru slibeflade (1086).

b. en styrbar, aktuatorstyret mekanisme (106 og/eller 201) til fiernelse af materiale fra
samlingen i rersystemet og

c. en styreanordning (301) til kontrol af bearbejdningsudstyrets retning i forhold il
l;engdeaksen af rgrsystemets rer med den mindre diameter under processen med at
fierne materiale fra randene i et hul dannet i rersystemets samling, og.

d. en bgjelig momentoverfgrende del (105).

2. Bearbejdningsudstyr (100) ifglge krav 1, kendetegnet ved, at bearbejdningsudstyret
omfatter en roterende spindel (101), til hvilkken de udstaende dele er tilpasset til at blive

fastgjort.

3. Bearbejdningsudstyr (100) ifslge et hvilket som helst af kravene 1 til 2, kendetegnet ved,
at den udstaende del (102) omfatter en lamel (107), som af stedkommer en elastisk kraft, nar

den bgjes.

4. Bearbejdningsudstyr (100) ifglge krav 3, kendetegnet ved, at lamellen (107) omfatter et si
i ben de band (106).

5. Bearbejdningsudstyr (100) ifelge krav 1, kendetegnet ved, at styreanordningen (301) er
fastgjort pa et leje (306) pa bearbejdningsudstyret.

6. Bearbejdningsudstyr (100) ifglge krav 5, kendetegnet ved, at styreanordningen omfatter

en snor eller et kabel (302) til udevelse af en kraft i en 35 anden retning.

7. Bearbejdningsudstyr (100) ifglge krav 6, kendetegnet ved, at styreanordningen omfatter

en vaegt (303) til udevelse af en kraft i en anden retning.
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8. Bearbejdningsudstyr (100) ifslge et hvilket som helst af kravene 1 til 7, kendetegnet ved,
at bearbejdningsudstyret omfatter en mekanisme (201) til punktering af et hul i rersystemets

samling.

9. Bearbejdningsudstyr (100) ifslge krav 8, kendetegnet ved, at mekanismen (201) ftil
punktering af et hul omfatter en skive tilpasset til at fierne materiale fra det sted, hvor der skal

punkteres hul.

10. Fremgangsmade til bearbejdning af samlingen mellem to rer i et rersystem ved hjeelp af

et bearbejdningsudstyr ifglge et hvilket som helst af kravene 1 il 9.
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