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(57) Claim
1. An insertion device for the repair of an Inaccessible pipeline,

the clevice having a casing about which a sheet of metal may be
bent, the casing including at least one projection for engagement
with apertures in opposite edges of the sheet of metal retain it in
the beni state, wherein the projection comprises a pine extending
from the casing and includes a disengageable locking element to
lock the sheet of metal onto the pin, and the casing also Including
an ejection element which ¢an be extended out of the casing to
remove the sheet of metal from the pin after diserigagement of the
locking element, whereby to release the sheet of metal from the
projection so that the sheet of metal may spring out and engage a
wall of the pipeline whereby to internally sheath the pipeline.

4. Insertion device In accordance with claim 3, wherein the
lever bearing the locking element is a two-armed lever which bears
the locking elern&nt on one arm and the other arm of which is
forked and accommodates a pin fittec' on the second lever between
the two prongs of the fork,
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(57) Abstract

)

A new process and wew device permit the repalr of damaged pipes in
Which debris formation octurs or in which pipe sections are completely de- l
stroyed. The device can be mounted on a pipe-repair robot or on a conven-

& o

|
tional chariot and remote-controlled by a television camera, A noble metal A’
lining (1) is introduced into the pipe interior by the device, which is ®
equipped with a simple locking mechanism (4), The lining is then pushed to nL _®
the site of damage or of a missing pipe section and a sealant {s forced (D‘\t e L > A
through holes in the lining toward the exterior, e — =
O =Z= O
(57) Zusammenfassung O— | / h/ / E;/ L H—®)
Bei der vorliegenden Erfindung handelt es sich um ein neuartiges O—arr _ =6
- Verfahren und glelchzeitig auch um ein neuartiges Geriit zur Sanierung 14.{ / N1 _®
schadhafter Rohrleitungen, bei welchen Scherbenbildung entstand oder die (& S""
Leitungen teilwelse vollkommen zerstéet wurden. Das Gerlit kann an einen
Kanalsanlerungsroboter oder an einen gewdhnlichen Schlltten montiert

- und mit Fernsehunterstiitzung ferngestcuert weiden, Mit dem Gerlt, wel
ches tiber einen einfachen Verriegelungsmechanismus (4) veriugt, wird eine
Edelmetall-Verschalung (1) ins Rohrinnere eingefthrt. Die Verschalung
wird dori zur Instandstelluny einer schadhaften Stelle odeér eines fehlenden
Rohrleltungsstdckes nbgestoﬁen. worauf eine Abdichtungsmasse durch die
in der Verschalung angebrachten Lécher auf die Aussenseite gepreft wird.
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METHOD AND MEANS FOR REMOTE-CONTROLLED SHEATHING
INSTALLATIOM WHEN RENOVATING PIPELINES

This invention is to do with a new method and new kind of equipment for the
remiote-controlled installation of sheathing for the renovation of pipelines.
Problem

The problem which has been in existence up to now and which can
be solved with this invention is the renovation of pipelines
damaged by the formation of fragments, if the diameter of the pipe
is small and the pipe cannot be enterec for the purpose of repair.
The repair equipment must therefore be able to be inserted into a
pipeline of small diameter, be remote-controlled and also have the
advantage over known methods so that severely damaged pipes with
fragments can be repaired. The conventional methods (summarized
below) only offer an unsatisfactory solution, because they involve
washing out which removes the fragments and thus a larger leak is
formed, which then can no longer be repaired.

State of technology

The current state of technology means that renovations of slightly
damaged pipes are carried out in two steps:

1.  Preparation of the renovation:
Treatment and cleaning of the damaged parts (drill-
ing, washing, suction etc.)

2.  Actual renovation:
Application of filling materlal (plastics, adhesives,
products from cement chemistry etc.).

As already mentioned, only slight damage can be repaired with this
traditional procedure, but not cases in which fragments or even
entire parts of pipes are missiiig. This Invention now promises the
long sought after solution.
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The Invention

In one form the inventioan can be said to reside in claim 1 wherein
an insertion device for the repair of an inaccessible pipeline, the
device having a casing about which a sheet of metal may be bent,
the casing including at least one projection for engagement with
apertures in opposite edges of the sheet of metal to retain it in the
bent state, wherein the projection comprises a pin extending from
the casing and includes a disengageable locking element to lock the
sheet of metal onto the pin, and the casing also including an
ejection element which can be extended out of the casing to remove
the sheet of metal from the pin after disengagement of the locking
element, whereby to release the sheet of metal from the projection
so that the sheet of metal may spring out and engage a wall of the
pipeline whereby to internally sheath the pipeline.

In an .alternative form the invention resides in a method of

repairing a damaged inaccessible pipe comprising the steps of;

bending a metal sheet into a cylindrical form of a diameter
less than the diameter of the pine to be repaired,

holding the metal sheet in the cylindrical form by means of an
insertion device as defined in claim 1, including means to
hold the nietal sheet, ~

placing the metal sheet into the place in the pipe to be
repaired,

releasing the metal sheet from the means to hold the metal
sheet, and allowing the sheet to spring out to engage the

wall of the pipe whereby to internally sheath the pipe,

and placing a sealing material between the pipe and the metal
sheet wherein the means to hold the metal sheet comprises

a projection extending from the Insertion device, the
projection having a pin and a locking element, wherein the pin
engages apertures in opposite edges of the metal sheet and
the step of releasing the metal sheet includes the step of
disengaging the locking element and extending an ejection
element.

eSS
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It will be seen that the invention consists of both a method and the
accompanying insertion apparatus. The method preferably consists
of a corrugated metal sheet being inserted into the damaged pipe
with an apparatus by the metal sheet being bent in such a way that
it also forms a pipe, only with a smaller diameter. This
compressed sheet is then placed in the position in the pipe to be
repaired and in which the pipe fragments have possibly already
been washed away. Here the compression with which the sheet has
been pushed together is released, whereupon it opens like a spring
and forms a pipe with a larger diameter. This sheet is prevented
from opening further by the existing pipe and thus forms the
sheathing of the defective pipe at the point of damage. The sealing
mass is now pressed through the holes in |
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the metal sheet and fills the space between the earth and the sheathing. The
sheathing, which consists of the bent metal sheet, can now be laft in the pipe:

without any difficulties, because the metal chosen is completely rustproof. For
this reason it is termed lost sheathing.

In gxtreme cases, in which whole parts of a pipe have been washed away,
more than one metal sheathing can be inserted, which then overlap like roof

slates and cari thus form a complete pipe.

In order to use this method, an application apparatus is necessary, with the

help of which the metal sheet is firstly inserted into the pipe and then put into

~ the correct position.

This apparatus is thus for insertion, positioning and application of the metal
sheathing. It consists of a casing 2 (Fig. 1) and a mechanism to hold the sheet.
The casing has two pins 3 and 5 on top (Fig. 2) with a semi-circular cross-
section, which are a part of the locking mechanism. The application apparatus
is attached by means of the holes 15 and iG 0 a channel renovation robot, but
can also be used in combination with conventional sleds or operated by hand.
For control and supervision purposes, extension arms can be fixed to the front
of the application apparatus (in Fig. 1 on the right) and a television camera is
then fitted to them. This camera looks into the application apparatus, which is ‘
opened at the base, in thi opposite direction, which means that the metal
sheathing wound around it becomes visible. The latter is fitted with holes,
which are used later for the pressing of the sealing mass. It is through
precisely these holes that we can see with the help of the camera whether the
damaged part of the pipe has been reached and thus have the possnblllty to _ |
stop at the correct place and eject the metal sheathing. |
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Thus, the sheathing consists of a metal sheet 1 (Fig. 1), which is wound

around the applicafion apparatus. This flexible sheet has at least one hold at
each end, so that it can be pIaéed over the pin 3, 4, 5, which is on the back of
the application apparatus. Independent re-coiling, which the swelling sheet
aims at, is prevented by a small bar 4 which can be removed from the pin. In
order to facilitate the bending of the metal sheet, it is pre-bent to start with and
put into a fixed curvature. Attention should be paid to the fact that this
curvature is not too strong, so that the sheathing, once it is inside the pipe, still
has the necessary tension and can push against the outside of the existing
pipe. Thus, strength must still be used in order to bring the sheet down to such
a small radius and to coil it around the application apparatus. With a pipe
diameter of about 200mm, the diameter of the sheathing for insertion into the
inside of the pipe is reduced to about 160mm. After the ejection, the diameter
of the sheathing increases again due to the tension, and ti sticks to the place of
ejection in the damaged pipe. The ejection of the sheathing is achieved by the
locking element 4 (Fig. 2) in the pin 3, 5 on the back of the application ‘
apparatus being retracted, after which the sheet, which had been placed over
this pin at both ends by its holes, is able to uncoil again through its own spring
energy and release itself from the application apparatus. The work material
hastelloy, a nickel alloy, was used for the production of the sheathing. The use
of this work material for pipe renovation is new. Up to now, it has been used
for example for flue gas cleaning plants due to its high acid-resistance. This
hastelloy is preferred to chrome steel, PVC or polyethylene due to the special
material features,
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Hastelloy has practically the same coefficient of expansion as concrete and is
highly superior to the materials mentioned as regards tension, space '
resistance, pressure-resistance, coefficient of temperature expansion,

cleaning resistance ("resistance to cleaning jets"), acid-resistance and non-

~decaying. The service life of hastelloy is accordingly about 20 to 25 years. (As
- a comparison: the service life of chrome steel is about 5 years).

As regards the mechanism in the inside of the application apparatus, the

~ following must be said: its purpose is the pushing forwards and backwards of

the locking element 4 (Fig. 1 and 2) int eh pin 3 and 5. For this, a pivotable

lever 16 is positioned on the axis 8 in such a way that the cam 9 on it can

make a circular movement. This lever 16 is put into motion by a T-shaped

control head 12, which for its part is controlled by the renovating machine
mentioned above. - - | |

The higher end 11 of the control head 12 is to eject the sheathing when

opening the locking mechanism. That is to say that the T-shaped piece 12

must go up when releasing the locking, in order to be able to retract the

locking element 4. Thus the T-shaped piece 12 with its higher end 11 pushes

the two ends of the coiled sheet upwards over the pin 3, 5 so that it can jump

off. From T-shaped piece 12, the motion is transmitted by means of the

connection point 13 to the lever arm 16. The T-shaped plece 12 is fastened to

the lever arm 16 at the connection point 13 in such a way that it is freely

movable within the recess 14, which permits a clrcular movement of the levai _
arm 16. The force transmission is then carried out with cam 9 from the lever _ )
arm 16 onto the tuning fork-shaped locking mechanism 7, whereby the locking

- element 4 (ct. also Fig. 2) opens or closes the locking through the movement of
- the "tuning fork". The two conditions of the locking mechanism are shown in

Fig. 1:

The thick lines show the closed state and the dotted lines the open state. The
tuning fork-shaped locking part is merely attache: pivoted on the casing at
point 6 and is open at the bottom. The simple thoda of construction with the
"tuning fork" which is open to the bottom facllitates any replacement of this part
of the equipment by It simply being screwed off and pulled upwards.

=)
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The application apparatus described here is, as already mentioned, either
attached to a charinel renovation robot (or a conventional sled and opened or
closed by the latter by the robot pushing the T-shaped piece 12 up or down. in
Fig. 1, parts of the robot mentioned are visible on the ieft-hand side of the
application apparatus described. The robot is inserted into the pipe to be
repaired with the application apparatus fitted and is moved to the detective
point by remote control. In a further step, the sealing mass, e.g. a two pack
epoxy resin is applied after the ejection of the metal sheet. This takes place by
the sealing mass being pressed through holes in the sheathing and
expanding between the sheathing and the surroundings. In this way,
permanent sealing is obtained.

This inventicn has thus made it possible to s¢ive an old, almost insoluble
problem. Wtereas up to now, the whole pipe had to be dug up with the long
ditch in cases of formation of fragments in pipselines, in order to replace it with
a new one, it can now be elegantly renovated with the help of this
sophisticated invention. In this way, immense costs can also be saved. This Is
especially the case if, for example, the defective pipe goes under a building,
where it cannot be laid open.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Ai insertion device for the repair of an inaccessible pipeline,
the device having a casing about which a sheet of metal may be
bent, the casing including at least one projection for engagement
with apertures in opposite edges of the sheet of metal retain it in
the bent state, wherein the projection comprises a pine extending
from the casing and includes a disengageable locking element to
lock the sheet of metal onto the pin, and the casing also incliding
an ejection element which can be extended out of the casing to
remove the sheet of metal from the pin after disengagement of the
locking element, whereby to release the sheet of metal from the
projection so that the sheet of metal may spring out and engage a
wall of the pipeline whereby to internally sheath the pipeline.

2. Insertion device in accordance with ciaim 1, wherein the
locking element Is fitted on a lever which Is pivoted around an axis
fixed to the casing and the lever being moved by a shaft which in
turn Is moved by a limb bearing the ejection element,

3. Insertion device In accordance with claim 2, wherein the arm
Is a second lever, which can be plvoted around a second axis fixed
to the casing and which Is coupled with the lever bearing the
locking element by a pin/slit combination.

4. Insertion device in accordance with claim 3, wherein the
lever bearing the locking element Is a two-armed lever which bears
the locking element on one arm and the other arm of which is
forked and accommodates a pin fitted on the second lever between
the two prongs of the fork.

5. Insertlon device in aciordance with clalm 2 or 8, wherein the
limb bearing tiie ejectitit element Is a third pivoting lever with
which the second levar Is coupled by a second pin/slot combination.
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6. Insertion device in accordance with any one of the claims 1 to
3, wherein the casing can be fitted to a pipeline renovating vehicle
and that ine iimb bearing the ejection element can be coupled with
5 a movable torque bar fitted in the vehicle.

7. Insertion device in accordance with any one of the claims 1 to
6, wherein the casing carries a television camera on one side.

10 8. A method or repairing a damaged inaccessible pipe comprising
the steps of; .
bending a metal sheet mto a cylindrical form of a dnameter
less than the diameter of the pipe to be repaired,
holding the metal sheet in the cylindrical form by means of an

15 insertion device as defined in claim 1, including means to
seee’ hold the metal sheet, : | - _
A placing the metal sheet into the place in the pipe to be
o ' repaired,
releasing the metal sheet from the means to hold the metal
20 sheet, and allowing the sheet to spring out to engage the
| wall of the pipe whereby to internally sheath the pipe,
.,:._'..;' : ~and placing a sealing material between the pipe and the metal
.. | sheet, wherein the means to hold the metal sheet comprises
) a projection extending from the Insertion device, the
: 25 ~ projection having a pin and a locking element, wherein the pin
_ ‘engages apertures in opposite 4dges of the metal sheet znd
| the step of releasing the metal sheet includes the step of
- disengaging the locking element and extending an ejection
- element, |
30 | |

9. A method as in claim 8, wherein the metal sheet includes a
plurality of holes and the step of placing a sealing material
includes pressing the sealing material through the holes,

Dated this 25th day of September 1991
'SIKA ROBOTICS AG '

By their Patent Attorneys
OOLLISON & CO.
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"A' Verdtfentiichung, die den eligemeinen Stand. der Technik
definiert, aber nicht als besonders bedeutsam snzusshen ist

“E" #iteres Dokiyment, des jedoch erst am oder nach dem interna-
tionalen Anmeldedatum verdtientlicht worden ist

"L" Verdtfentlichung, die geeignet ist, sinen Prioritanssnspruch
zweifelhatt erscheinen zu lessen, oder durch die das Varéf-
tentlichungedatum einer anderen im Recherchenbericht ge-
namnten \Verttfentlichung belegt werden sall oder die sus enem
anderen. besonderen Grund snpegeben Ist (wie susgetihrt)

0" Verbtfentlichung, di’s sich auf eine mindlichs Otfenbamning,
:’I.n:‘ :cnutzunc. einy Aussteilung ader anders MaBnahmen
eht

“P* Verdtientlichung, die vor dem- internstionalen Anmeideda-
tum, aber nach dem beenspruchten Prioritatsdatum verttent:
licht worden Ist

T Spatere Vertffentlichung, die nach dem: internationalen An-
" . meldedatum: oder dem Prioritatsaatum verottentlicht worden
Ist und mit der Anmeldung nicht kollidiert, sondern nur zum
Vernindnis des der Erfindung zugrundeliegenden Prinzips

oder der iRr zugrundeliegenden Theorie angegeben ist

"X Verdttantlichung von besonderer Bedeutung: die beanspruch-
te Erfindung kann nicht als neu oder aut erfinderischer Tatig:
keit beruhend betrschtet werden

"y Yerottentlichung von betonderer Bedeutung: die beansoruchs
te. Erfindung kann nicht als aut erfinderischer Tatiokeit be-
ruhend betrschist werden, wenn die Verottentlicnung mit
oiner oder mehreren anderen Verottentlichungen dieser Kate.
gorle in Verbindung gabracht wird und diese Verbinduna fur
einen Fachmann nahaliegend ist

“&* Verbt{entlichung, die Mitglied derseiben Patentfamilie st
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