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Abstract

A friction tube anchor has a tube (1) which can be expanded under the action of a
pressurized medium and which is attached to a casing (6). The casing (6) is screwed into a section
(13) of a casing-like sleeve (7) which is provided with a thread and is sealed by ring packing (11)

relative to the inside of the section (13). The casing-like sleeve (7) has another section (14) which

1s provided with a thread and in which selectively either another expandable tube (1), or an adapter

for feeding the pressurized medium for expanding the tube (1), or a fastening bolt, for example an

eye bolt, can be screwed.
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Friction tube anchor and inflation adapter for the latter

The invention relates to a friction tube anchor with the features of the introductory part of

claam 1.

Friction tube anchors are known, in which connection for example reference can be made to

US 4,459,067 A and WO 2006/066 288 A.

Friction tube anchors are rock anchors which have a tube which is folded to the inside in the
lengthwise direction and which is placed in a bore hole and expanded by increasing the pressure

within the folded tube so that the outer surface of the tube adjoins the inner surface of the bore hole

and thus fixes the anchor in the bore hole.

In the known friction tube anchor (compare Figure 1) the front end of the expandable tube 1
1s closed by an end casing 2. The tube 1 has a wall which is folded to the inside essentially over its
entire length (omega-like) (Figure 2). The back end of the tube 1, therefore the end which is
adjacent to the opening of the bore hole (the outer end of the bore hole) extends through an anchor
plate 3 and bears an inflation jacket 4 with an inflation hole 5. Via an adapter attached to the
inflation jacket 4 pressurized fluid (especially water) is delivered into the interior of the tube 1, and
the tube 1 1s expanded as the lengthwise fold of the tube 1 is unfolded so that the friction tube
anchor 1s fixed in the bore hole by friction and positive locking.

WO 2004/099571 A also discloses attaching screw bolts, for example eye bolts, to the outer

end pieces of these friction tube anchors to accommodate loads.

The object of the invention is to expand possible applications of friction tube anchors of the

initially mentioned type while maintaining the advantages of friction tube anchors.



CA 02631477 2008-05-29
»

This object 1s achieved as claimed in the invention with a friction tube anchor which has the

teatures of claam 1.

Preferred and advantageous configurations of the invention are the subject matter of the

dependent claims.

Since in the friction tube anchor as claimed in the invention there is a casing-like sleeve
which 1s connected to one end of the expandable tube of the friction tube anchor, optionally with a
casing joined in between, there are several different possible applications.

Thus, the casing-like sleeve which is provided in the friction tube anchor as claimed in the
mvention can be used to couple several expandable tubes of friction tube anchors to one another so
that the effective length of the friction tube anchors is increased and better holding, especially in
friable rock or loose subsoil, is achieved.

The casing-like sleeve on one end of the expandable tube of the friction tube anchor can
also be used to connect an inflation adapter to the expandable tube, by which pressurized fluid
(water) from a pressure source is routed into the friction tube anchor to expand the tube.

Finally, the casing-like sleeve which is provided in the friction tube anchor as claimed in the
mvention can also be used to join other components to the friction tube anchor after it has been
expanded and fixed in the subsoil. These components can be components such as bolts, especially
screws, eye bolts or the like which can be screwed in. In this case the casing-like sleeve forms a
hanger jacket.

If in the friction tube anchor as claimed in the invention the casing-like sleeve is used as a

hanger jacket, a casing which is connected to the expandable tube of the friction tube anchor and

from the other end a bolt, especially an eye bolt or the like, can be inserted, especially screwed into
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the casing-like sleeve from one side. Thus an especially simple structure of the friction tube anchor
as claimed in the invention arises and it becomes possible to fix it in a bore hole by an inflation
adapter being attached (inserted) via the end (thread) of the casing-like sleeve into which the
fastening bolt 1s inserted (screwed) later; the pressurized medium which is necessary for expanding
the tube of the friction tube anchor is fed via the adapter. Thus the operating reliability of the

friction tube anchor as claimed in the invention is ensured.

The invention can be fundamentally used in all types of friction tube anchors, especially
also 1n friction tube anchors of the design known from WO 2006/066288A.

In one embodiment of the friction tube anchor as claimed in the invention, the casing-like
sleeve 1s made with two threaded sections so that casings which are connected to the expandable

tubes of the friction tube anchors and/or other components such as bolts, eye bolts and the like as
well as the inflation adapter can be screwed in. It is preferable in this connection if the thread for
holding the casings which are joined to the expandable tubes of the friction tube anchors are round
threads, and threads for holding inflation adapters or other components such as bolts are metric
threads.

Within the framework of the invention, it is considered that the thread in which on the one
hand the casing for the expandable tube of the friction tube anchor and the thread into which the

nflation adapter for expanding the tube or the attachment bolt is screwed, on the other, is a thread

which runs in the same direction or in opposite directions.
For example, the thread for holding the casing is a left-hand thread (round thread) and the
thread for holding the inflation adapter or the fastening bolt is a right-hand thread (metric thread).

Within the framework of the invention it can be provided that the casing in which the
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expandable tube of the friction tube anchor is fixed has an outside thread, for example a round

thread.

In order to seal the casing relative to the casing-like sleeve, especially the hanger jacket, on

its outside there can be a seal, especially an O-ring.
When the friction tube anchor as claimed in the invention is set, an inflation adapter via

which the pressure medium is supplied is screwed into the end of the casing-like sleeve, which end
in the position of use points to the outside, therefore toward the open end of the bore hole. This
inflation adapter has a distance from the casing or from the expandable tube which has been

attached 1n 1t. The pressurized medium for an expandable tube with a tightly welded end enters the
expandable tube exclusively via an outside hole, for example via a hole which is provided in the
wall of the casing.

If according to one embodiment of the invention in the weld on the tightly welded end of
the expandable tube there is at least one opening for the passage of the pressurized medium into the
interior of the welded tube, an opening in the wall of the expandable tube is as unnecessary as a

radial opening in the casing.

In one embodiment of the invention, it is provided that the expandable tube is connected,

for example welded, to the casing which has been inserted into the casing-like sleeve, especially

screwed in via a rolled thread.

In order to facilitate the entry of the liquid for expanding the tube of the friction tube anchor

from the outside, especially via the hole in the wall of the casing, in the transition between the
regions of the casing-like sleeve into which the casing or a bolt is inserted, especially in the

transition between the two threaded sections of the casing-like sleeve, there is a region with an
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enlarged cross section which is made especially without threads. This thread-free region with an
enlarged diameter however need not be present if there is a round thread, since the fluid which
expands the expandable tube, as a result of the tolerance of the round thread in the threaded region,

can flow as far as the radial opening in the casing which has been attached to the expandable tube

and can enter the expandable tube there.

This thread-free region on the inside of the casing-like sleeve can be omitted when

expandable tubes with open welding or expandable tubes with closed welding and opening in the
weld are used.

In one embodiment of the invention the casing-like sleeve is made as a "hanger casing" and
has a section with a round thread and a section with a metric thread, and the expandable tube of the
friction tube anchor can be screwed into the round thread via the casing which is connected to this
tube. A bolt, for example an eye bolt, can be screwed into the metric thread. In this embodiment the
pressurized fluid which is necessary for expanding the expandable tube is fed via the inflation
adapter which has been screwed into the metric thread of the sleeve (hanger jacket). This fluid can
flow either directly axially into the omega profile of the expandable tube at this point (for open

welding of the profile of the expandable tube). For closed welding, the fluid, like in a conventional

friction tube anchor, enters the interior of the expandable tube via at least one radial hole which has
been drilled through the expandable tube and the welded-on casing, or through at least one axial
hole which 1s provided in the weld.

The expression "open welding" (shown in Figure 18 of the drawings) is defined as welding
of the expandable tube ("profile") in which a bridge is welded in the middle of the expandable tube,

conversely the interior of the expandable tube is open on its ends in the axial direction so that axial
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entry of pressurized fluid (water) into the tube to expand it is possible.
The expression "closed welding" (shown in Figures 12 and 23 and 24) is defined as welding
in which the inside clear opening of the expandable tube ("profile") is welded outside on its end,

therefore 1s tightly sealed. Fluid which is supplied to expand the tube enters the expandable tube via

at least one radial hole or via at least one opening in the weld into the interior of the expandable
tube.

One difference between "open welding" and "closed welding" is the welded cross section of
the profile. In this connection, for "closed welding" there is an increased welded steel cross section
so that the failure load is higher than in an "open welded" profile. In "open” welding the profile is
not welded tight, so that the pressurized fluid which is required for expansion can emerge axially
Into the casing-like sleeve. For closed welding on the other hand the profile is welded tight, is

therefore closed on its end which is held in the casing-like sleeve so that a radially arranged hole is

necessary 1n the wall of the expandable tube or an opening in the weld is necessary through which

fluid can enter and emerge.

In one embodiment the casing-like sleeve with two sections is made with round threads
which are designed to hold one expandable tube of a friction tube anchor each via the casings fixed
on their end by screwing in. In this connection the fluid required for the expansion of the
expandable tubes at this point can emerge either axially from the (open-welded) expandable tube
and can penetrate axially into the expandable tube which has been screwed in behind it, or the fluid
emerges radially through a hole or axially through an opening in the weld from the expandable tube
which has been welded closed, flows through the interior of the casing-like sleeve and for the

second tube which has been screwed into the sleeve penetrates in turn through a radial hole or
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through an opening (axial hole, for example drilled hole) in the weld into the interior of the

expandable tube.

Fundamentally, within the framework of the invention there are especially for example the

following combinations:

- An 1ndividual friction tube anchor with casing-like sleeve (hanger jacket) which has been

screwed on, and an eye bollt,

- two or more friction tube anchors screwed together with the casing-like sleeve screwed on,

and an eye bolt

and

- two or more friction tube anchors screwed together with a normal end casing with an

inflation hole and an anchor plate (similar to as shown in Figure 1).
The mvention also relates to an inflation adapter which in conjunction with the casing-like

sleeve of the friction tube anchor of the invention provided as claimed in the invention can be used

especially advantageously.
This 1nflation adapter as claimed in the invention is characterized by the features named in
the independent claim directed at the inflation adapter.

Preferred and advantageous embodiments of the inflation adapter as claimed in the

invention are the subject matter of the dependent claims.

Other details and features of the invention will become apparent from the following
description of one preferred embodiment using the drawings.

Figure 1 shows a friction tube anchor with a schematically shown expandable tube, Figure 2

a section along line A-A in Figure 1, Figure 3 an expandable tube with a casing and casing-like
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sleeve 1n a Section, Figure 4 shows an oblique view of the friction tube anchor from Figure 3,
Figure § shpws in an axial section the casing-like sleeve which is used as the hanger jacket, Figure
6 a casing in an axial section, Figure 7 in an axial section a casing-like sleeve with an expandable
tube whicH has been 1nserted from one end, and an inflation adapter inserted into the other end of
the casing-like sleeve for feeding pressurized fluid, Figure 8 shows a casing-like sleeve with an
expanded tube which has been screwed in from one end via a casing and with an eye bolt screwed
into the other end of the casing-like sleeve, Figure 9 in an axial section a casing-like sleeve with
tubes which have been screwed in from both sides. Figure 10 shows the arrangement from Figure 9
in an oblique view, Figure 11 shows a section along line A-A from Figure 9, Figure 12 a section
along line B-B in Figure 9 (only the expandable tube), Figure 13 in an oblique view a casing which
can be attached to the end of an expandable tube by welding, Figure 14 the casing from Figure 13 in
an axial seétion, Figure 15 the casing-like sleeve from Figure 9 for itself alone in an axial section,
Figure 16 another embodiment of a casing-like sleeve with expandable tubes which have been
screwed in from both sides via casings, Figure 17 shows a section along line A-A in Figure 16,
Figure 18 a section along line B-B in Figure 16 (expandable tube alone), Figure 19 shows the
casing conhected (welded) to the expandable tube in an oblique view, Figure 20 the casing from
Figure 19 1n a section, Figure 21 the casing-like sleeve from Figure 16 for itself alone in an axial
section, Figure 22 in a view similar to Figure 3 shows one embodiment with closed welding in a
lengthwisé section, Figure 23 an embodiment similar to Figure 7 for closed welding on the
expandable tube in a lengthwise section, Figure 24 shows a section along line B-B in Figure 23,
Figure 25 an embodiment similar to the closed-welded expandable tube from Figure 8 partially

cutaway and Figure 26 one embodiment (partially) with two expandable tubes which have been
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Joined to one another via a casing-like sleeve, each with closed welding.

A friction tube anchor as claimed in the invention has an expandable tube 1 of metal which
has been folded omega-like (compare Figure 2) in the initial state and which on one of its ends (the
tube in Figures 3 and 4 is shown only partially and on its end which is not shown in Figures 3 and 4
1s closed by the end casing 2) is connected to a casing 6, and via this casing 6 is screwed into a
casing-like sleeve 7 which is made here as a hanger jacket.

The expandable tube 1 of the friction tube anchor is connected to the casing 6 especially by
welding. In this connection "open welding", compare Figure 18, or "closed welding", compare
Figure 12 or Figures 23/24, can be chosen.

The casing 6 on 1ts outside has a round thread 8 and a peripheral groove 9 which is open to
the outside and into which O-ring packing 11 is inserted. Instead of the ring packing 11 inserted
into the peripheral groove 9, any other seal of the casing 6 relative to the casing-like sleeve 7, such
as for example a flat seal, is likewise considered within the framework of the invention. The section
13 of the casing-like sleeve 7 which is designed to hold the casing 6 and the tube 1 connected to it
1s provided with an inside thread (round thread) which corresponds to the (rolled) outside thread 8
of the casing 6.

The casing-like sleeve 7 has another section with a thread 14, and the thread in sections 13

and 14 can be in the same direction or opposite direction. For example the thread in section 13 for

holding the casing 6 is a lefi-handed thread and the thread in section 14 is a right-handed thread.

The thread in section 14 can be a metric thread.

In the region 15 between the threaded sections 13 and 14, in one preferred embodiment in

the casing-like sleeve 7 there is an unthreaded region 15 with an enlarged diameter. As already
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indicated, especially when the casing 6 on the outside has a round thread and the casing-like sleeve
7 1n its region 13 has a round thread, between the section 13 and the section 14 of the casing-like
sleeve 7 there need not be an unthreaded section with an enlarged diameter. This applies especially
when the end of the expandable tube 1 which is connected to the casing 6 has "open welding". But
even if the end of the tube 1 which lies in the region of the casing 6 is made with "closed welding",
the unthreaded region which optionally also has an enlarged diameter (region 15 of the casing-like
sleeve 7) 1s not critical. As mentioned, the pressurized fluid due to tolerances of the round threads
can flow through the threaded section, therefore between the inside surface of the section 14 of the

casing-like sleeve 7 and the outside surface of the casing 6.

A bolt, for example an eye bolt (compare Figure 8), can be screwed into the section 14 of

the casing-like sleeve 7 with the internal thread.

When an anchor as claimed in the invention is set, therefore the tube 1 must be expanded,
an inflation adapter 20 (compare Figure 7) is screwed into the section 14 of the casing-like sleeve 7
and 1s connected to a source for a pressurized medium (for example, water) source, as is known for
friction tube anchors. The inflation adapter 20 with its end held within the casing-like sleeve 7 lies
next to the end of the casing 6 which lies in the region of the section 15 of the casing-like sleeve 7.
The pressurized medium emerges axially from the inflation adapter 20, flows around the inner end
of the casing 6 for a tube 1 "welded closed" and enters through the hole 17 provided in the wall of
the casing 6 or through an opening in the weld into the interior of the expandable tube 1 of the
friction tube anchor and causes the tube 1 to expand and tightly adjoin the inner surface of the bore

hole and thus performs its function as a friction tube anchor. When the expandable tube 1 is

connected to the casing 6 in the form of "open welding", the pressurized medium can enter directly

10
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into the interior of the expandable tube 1 and expands it, as is conventional for friction tube
anchors.

After the inflation adapter 20 has been screwed out of the section 14 of the casing-like
sleeve 7, a fastening bolt (Figure 8) can be screwed in. The fastening bolt can be an eye bolt which
optionally also remains only temporarily screwed into the casing-like sleeve 7.

Figure 7 shows how a casing 6 is screwed into the casing-like sleeve 7 in the region of the
section 13 with a round thread, with which sleeve an expandable tube 1 is welded in the manner of
a closed weld, so that the tube 1 on its end which lies in the region of the casing 6 is closed. The

end of the casing 6 which lies in the unthreaded region 15 of the casing-like sleeve 7 is made

without a thread.

From the side opposite the tube 1 an inflation adapter 20 is screwed into the casing-like
sleeve 7 mnto the metric thread which is located there in the section 14 and is sealed relative to the
sleeve 7 by ring packing (O-ring) 21. Since in the arrangement which is shown in Figure 6, the _
expandable tube 1 in the region of its casing 6 is closed ("closed welding"), the fluid which has
been supplied via the inflation adapter 20 enters the interior of the tube 1 through radial holes 17 of
the casing 6 and in the wall of the tube 1 and expands it as is indicated in Figure 7.

Figure 8 shows how another component can be screwed into the casing-like sleeve 7 after
the inflation adapter 20 has been removed. In the illustrated embodiment of Figure 1 it is an eye bolt

22 which is screwed into the threaded section 14 of the casing-like sleeve 7.

Figures 9 to 15 show how using the casing-like sleeve 7 provided as claimed in the

invention two expandable tubes 1 can be coupled to one another in order to form a friction tube

anchor which 1s provided with a greater effective length. Here the ends of the tubes 1 are connected

11
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to casings 6 which outside have a rolled thread and which are screwed into the threaded sections 13
of the casing-like sleeve 7. In this embodiment, in the casing-like sleeve 7 there are two sections 13
which are provided with a thread and which are made as round threads, so that the casings 6 which
have round threads outside can be screwed with the tubes 1 into the casing-like sleeve 7.

Figure 12 shows that the tubes 1 on their ends which are connected to the casings 6 are
made 1n the manner of "closed welding". Therefore pressurized fluid which has been fed into the
mterior of one of the tubes 1 flows from one tube 1 via the two radial holes 17 and the unthreaded
region 15 between the threaded sections 13 of the casing-like sleeve 7 into the next tube 1.

Figures 13 and 14 show one embodiment of the casing 6 in an oblique view (Figure 13)
and 1n a section (Figure 14), the unthreaded sections and the radial holes 17 being apparent. The
casing-like sleeve 7 used in this embodiment of Figure 9 is shown in Figure 15 in a section once
agam for itself. Figure 15 shows the two sections 13 provided with a thread and the optionally

unthreaded region 15 which lies between these sections 13 and which is advantageous for overflow

of the fluid for tubes 1 with closed welded ends.

Figure 16 shows an arrangement similar to the one from Figure 9, here the ends of the tubes

I being connected to the casings 6 with open welding (Figure 18). In this way unthreaded regions
15 within the casing-like sleeve 7 and the radial holes 17 of the wall of the tubes and in the casings

6 are dispensable, since the fluid can overflow from one tube 1 into the other tube 1 in the axial

direction.

An mflation adapter 20 which can be used in conjunction with the casing-like sleeve 7

provided in the friction tube anchor as claimed in the invention is shown in Figure 7.

Thus mflation adapter 20 for supplying the fluid (pressurized medium) with which the

12
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expandable tube 1 of the friction tube anchor can be expanded via the casing-like sleeve 7 which is
connected to 1t has an axial channel 25. This axial channel 25 is supplied with the pressurized
medium from a conventional pressure source via a radial hole 27 which discharges into the axial

channel] 25.

The intlation adapter 20, as shown in Figure 7, has a tapered section 29 which projects into
the casing-like sleeve 7. This section 29 bears a thread 31 which corresponds to the thread in
section 14 of the casing-like sleeve 7. In particular, it is a metric thread.

As Figure 7 shows, in the inflation adapter 20 as claimed in the invention the thread 31 is
not made over the entire axial length of the tapered section 29 of the inflation adapter 20, which

section projects into the casing-like sleeve 7, but only in a limited region which lies roughly 1n the

middle of the tapered section 29.

Between the thread 31 of the inflation adapter 20 and the part of the casing-like sleeve 7
which lies outside the latter there is ring packing 21 (O-ring). For the inflation adapter 20 which is
inserted, especially screwed into the casing-like sleeve 7, the ring packing 21 is clamped between
the adapter-side end of the casing-like sleeve 7 and a shoulder 33 on the inflation adapter 20,
therefore the transition region between the section with the tapered diameter and the section of the

inflation adapter 20 with a larger diameter. For this purpose the annular end surface of the casing-

like sleeve 7 is made inside with a bevel 35.
Figure 22 shows one embodiment of an expandable tube 1 with an end fixed in the casing 6
which 1s made in the manner of closed welding and which is connected to the casing 6. The weld 41

which 1s provided on the ends of the expandable tube 1 and seals its interior there also connects the

expandable tube 1 to the casing 6.

13
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In addition, in the embodiment shown in Figure 22 the end which lies in the region of the
casing 0 1s sealed in the fold of the expandable tube by a plug-shaped insert 43. The plug-shaped

insert 43 1s connected to the tube 1, for example cemented, pressed or welded.

So that in the embodiment of closed welding of the expandable tube 1 shown in Figure 22
the pressurized medium for expanding the expandable tube 1 can be fed into its interior, in the weld
41 at least one opening 45 (for example, an axially drilled hole) is made which leads to the interior
of the expandable tube 1. Thus the pressurized medium can enter the interior of the expandable tube
| through the opening 45. It is apparent that in the embodiment with closed welding of the
expandable tube 1 and with an opening 45 in the weld 41 for entry of the pressurized medium, the
radial holes 17 provided in the other embodiments in the casing 6 (Figure 6) and the hole which is
flush with 1t in the wall of the expandable tube 1 (Figure 7) are unnecessary.

Furthermore, 1n the embodiment with the opening 45 in the welding 41 on the closed,

welded end of the expandable tube 1, the unthreaded region 15 in the casing-like sleeve 7 which

clears the flow path in the radial holes 17 is dispensable.

Figure 23 in a representation similar to Figure 7 shows how for an expandable tube 1 with

closed welding by a weld 41 with an opening 45 an inflation adapter 20 can be used.

Figure 24 shows the closed welding in the embodiment from Figure 23, with at least one

opening 45 in the weld 41.

Figure 25 shows how another component can be screwed into the casing-like sleeve 7 in a

closed-welded tube 1.

Figure 26 shows how two expandable tubes 1 which on their adjacent ends with closed

welding with a weld 41 in which there is at least one opening 45 can be connected to one another by

14
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the casing-like sleeve 7 [sic].

It 1s also recognizable in Figure 26 that in the embodiment of welding with at least one
opening 45 the unthreaded region, as are necessary in the embodiment as shown in Figures 9 and
10, n the case of closed welding of the adjacent ends of the expandable tubes 1 can be omitted.

The casing-like sleeve 7 on its two ends has cylindrical, unthreaded sections 47 so that the
ring seals 11 can easily perform their sealing function. Between the threads in the sections 13 which
are threads in opposite directions or in the same direction, in the region of the middle of the casing-

like sleeve 7 there 1s an unthreaded section 49.

In summary, one embodiment of the invention can be described as follows.

A fniction tube anchor has a tube 1 which can be expanded under the action of a pressurized
medium and which is attached to a casing 6. The casing 6 is screwed into a threaded section 13 of
the casing-like sleeve 7 and is sealed by ring packing 11 relative to the inside of the section 13. The
casing-like sleeve 7 has another threaded section 14 in which selectively either another expandable

tube 1 or an inflation adapter for feeding the pressurized medium for expanding the tube 1, or a

fasteming bolt, for example an eye bolt, can be screwed.

15
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Claims:

1. Friction tube anchor with an expandable tube (1), characterized in that the expandable
tube (1) 1s connected to a casing (6), that there is a casing-like sleeve (7), that the casing (6) which
1s connected to the expandable tube (1) s inserted into the casing-like sleeve (7), and that the
casing-like sleeve (7) in its section (14) which is opposite the section (13) which holds the casing
(6) with the expandable tube (1) is set up to accommodate another component.

2. Anchor as claimed in claim 1, wherein the other component is a casing (6) which is
connected to the expandable tube (1) of a friction tube anchor.

3. Anchor as claimed in claim 1 or 2, wherein the end of the expandable tube (1), especially
the ends of two expandable tubes (1) which are connected to the casings (6), are made in the
manner of open welding.

4. Anchor as claimed in claim 1 or 2, wherein the end of the expandable tube (1), especially

the ends of two expandable tubes (1) which are connected to the casings (6), are made in the

manner of closed welding.

5. Anchor as claimed 1n one of claims 1 to 4, wherein there is a region (15) with an enlarged
diameter between the sections (13, 14) of the casing-like sleeve (7).

6. Anchor as claimed in claim 5, wherein the region (15) of the casing-like sleeve (7) which
1s between the casings (6) which are connected to the expandable tubes (1) is made unthreaded.

7. Anchor as claimed 1n one of claims 1 to 6, wherein in the casings (6) there are openings
(17) which are radially aligned, and wherein in the ends of the expandable tubes (1) which are

connected to the casings (6) there are holes flush with the openings (17).

16
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8. Anchor as claimed in one of claims 1 to 7, wherein there are internal threads 1n the

sections (13, 14) of the casing-like sleeve (7).

9. Anchor as claimed in one of claims 1 to 8, wherein 1n the sections (13, 14) of the casing-
like sleeve (7) there are round threads, and wherein the casings (6) are provided with external round
threads.

10. Anchor as claimed in claim 9, wherein the external round thread of the casings (6) and
those of the sleeve (7) are corresponding threads.

11. Anchor as claimed in one of claims 8 to 10, wherein the threads 1n the sections (13, 14)
are threads which run in the same direction or in opposite directions, specifically a right-hand
thread and a left-hand thread.

12. Anchor as claimed in one of claims 1 to 11, wherein there 1s a seal (11) between the
casing-like sleeve (7) and at least one casing (6).

13. Anchor as claimed in claim 12, wherein the seal 1s ring packing (11) which 1s inserted
into a groove of the casing (6), which groove 1s open to the outside.

14. Anchor as claimed in claim 13, wherein there 1s a groove for accommodating the ring

packing (11) in the region of the end of the casing (6) facing away from the free end of the

expandable tube (1).

15. Anchor as claimed in one of claims 1 and 8 to 14, wherein an inflation adapter (20) for
supplying the pressurized medium can be inserted into the section (14) of the casing-like sleeve (7)
which 1s opposite the section (13) of the casing-like sleeve (7) into which the casing (6) which 1s

connected to the expandable tube (1) 1s mserted.

16. Anchor as claimed in claim 15, wherein the inflation adapter (20) can be screwed into
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the region (14) of the casing-like sleeve (7).

I'7. Anchor as claimed in claim 1, wherein the other component is a fastening bolt (22).

18. Anchor as claimed in claim 17, wherein the casing (6) which is connected to the
expandable tube (1) has an external thread which can be screwed into the internal thread in the
section (13) of the casing-like sleeve (7).

19. Anchor as claimed in claim 18, wherein the casing (6) externally has a round thread and
the section (13) of the casing-like sleeve (7) has an internal round thread.

20. Anchor as claimed in one of claims 17 to 19, wherein the section (14) of the casing-like
sleeve (7) has a thread.

21. Anchor as claimed in claim 20, wherein the threads in the region (13) and in the section
(14) of the casing-like sleeve (7) are threads in the same direction or in opposite directions.

22. Anchor as claimed in one of claims 17 to 21, wherein the casing (6) is sealed relative to
the nside surface of the section (13) of the casing-like sleeve (7).

23. Anchor as claimed in one of claims 17 to 22, wherein the region (15) between the
sections (13 and 14) of the casing-like sleeve (7) is unthreaded.

24. Anchor as claimed in one of claims 17 to 23, wherein the region (15) between the
sections (13 and 14) of the casing-like sleeve (7) is made with an enlarged diameter.

25. Anchor as claimed in claim 23 or 24, wherein the casing (6) with its end which lies
within the casing-like sleeve (7) is located in the region (15).

26. Anchor as claimed in one of claims 17 to 25, wherein the expandable tube (1) 1s

connected to the casing (6).

27. Anchor as claimed in claim 26, wherein the expandable tube (1) is welded to the casing
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(6).

28. Anchor as claimed in one of claims 17 to 27, wherein the expandable tube (1) on 1ts end
which is connected to the casing (6) 1s made in the manner of open welding.

29. Anchor as claimed in one of claims 17 to 27, wherein the expandable tube (1) 1s
connected to the casing (6) in the manner of closed welding.

30. Anchor as claimed in claim 29, wherein there 1s at least one radial hole (17) in the wall

of the casing (6).

31. Anchor as claimed in claim 30, wherein in the expandable tube (1) there 1s an opening

which 1s flush with the hole (17) in the casing (6).
32. Anchor as claimed in one of claims 20 to 31, wherein one of the threads in the regions
(13 or 14) is a left-hand thread and the other thread is a right-hand thread.

33. Anchor as claimed in one of claims 20 to 32, wherein the thread in the section (14) 1s a

meftric thread.

34. Anchor as claimed in one of claims 1 to 33, wherein the weld (41) which closes the
expandable tube (1) in the manner of closed welding connects the expandable tube (1) to the casing
(6).

35. Anchor as claimed in one of claims 1 to 34, wherein the weld (41) of the closed welding

of the expandable tube (1) is provided with at least one opening (45) which leads to the interior of

the expandable tube (1).

36. Anchor as claimed in one of claims 1 to 35, wherein the end of the inwardly pointed

fold of the expandable tube (1) 1s closed.

37. Anchor as claimed in claim 36, wherein the fold of the expandable tube (1) 1s closed by
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a plug.

38. Anchor as claimed 1n claim 37, wherein the plug (43) is connected to the expandable
tube (1).

39. Adapter, especially an inflation adapter, for use in a friction tube anchor with the
features as claimed in one of claims 1 to 38, characterized by a section (29) which can be inserted
into the section (14) of the casing-like sleeve (7), by an axial channel (29) which communicates
with the inside of the casing-like sleeve (7) and at least one radial hole (27) which leads from the
outside of the‘ inflation adapter (20) to its axial channel (29).

40. Adapter as claimed in claim 39, wherein the inflation adapter (20) has a section which is
provided with an outside thread (31) and which can be screwed into the section (14) of the casing-
like sleeve (7) which is provided with an inside thread.

41. Adapter as claimed in claim 39 or 40, wherein the diameter of the section (29) of the
adapter (20) which projects into the casing-like sleeve (7) is smaller than the inside width of the
section (14) of the casing-like sleeve (7).

42. Adapter as claimed in claim 40 or 41, wherein there is a seal (21) between the section of
the inflation adapter (20) which is provided with the thread (31) and the adapter-side end of the
casing-like sleeve (7).

43. Adapter as claimed in claim 42, wherein the seal (21) is ring packing, especially an O-
ring.

44. Adapter as claimed in claim 42 or 43, wherein the seal (21) is clamped between the

shoulder (33) on the outside of the inflation adapter (20) and the end of the section (14) of the

casing-like sleeve (7).
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45. Adapter as claimed in claim 44, wherein the end surface of the section (14) of the

casing-like sleeve (7) has a bevel (35) inside.

21



1/16

L)

CA 02631477 2008-05-29



2/16

\\\\\\ X LP A

\\\\ Y7000

— \\\\\\\\\\\\\%ﬁ
O

-5--55545“& I
'”"“’""""""""”"""

L0 N S S N NN NN N

"”""”!

""""""""“"" l
"""””"‘,’"”""”’"“.”‘



3/16

7 77T T Z

e A I
s
(&

7 77 2 2 L L L L L L

§§

G 'Did



CA 02631477 2008-05-29

L/16

Fig. 6

TTITT2TTI T

_
_

LTI 7T 7T 77




CA 02631477 2008-05-29

5/ 16

....,-.if/tt uvw\vm,wwn./////;@ 4;

’l’.’" .’.‘

S LS .‘.‘!
'A‘ %r‘g e\

““
S




CA 02631477 2008-05-29

6/16

(t!‘l‘

Aﬁﬁh”’j

i ~ %.M»ti i/fflfffldw-

g b1y






00000000000000000000

T T T T P77 7]
77777 7L 2l XL 2



9/16

N\\‘S&\\‘\ E\\\\!\\s\s\s\\‘g

R\s\s\\\\h\\\\\\s\ \\\\\\\.\L

Gl 'bid



10/16

a

c SO SIS S O
- S S

L Ll LI L L [ TTT 7777 777772 AZ 7777
ii

§§§.

>
ANONEORONO

SIS

1
RN R N S OSSNSO NN AN AN AN AN I TN NI NN TTETCSS SSN

gy b



0000000000000000000000

l
|

RathdthZtathwe
NSNS

SN '

SURBRN SN



12716

T T T T 77T T 7 L T T

AR
L I

L1

S T 7 T ST T T LT L

1z ‘b4




CA 02631477 2008-05-29

13716

.......................................
.......




00000000000000000000

14716

. ,\y\\‘w‘\\“l

7 2 L2l L hhdend, 7T T 777 LLL

/
N7 77 22

NP

s

X

"\

o

A
N

/ '///// z z ""
287 i “

T Sy —

<C




L

15716

TP

wr‘.’,‘rg‘?‘r‘

i .‘l".l.'l.

‘l‘..‘l".......

ARV A Ay = -_...‘.."...
l“..“‘l.l‘...h D

N NN N N
B SSASA S

;\

|
~

97 'big



CA 02631477 2008-05-29
16716

OO CENOIONOIONOERONENO

N T 7T T T T AT 77 LT G LAl AL Aol TS

- Yol ; 2 ) -
ST o AR AN IEI) -S.%hﬁﬁhgﬁiﬁf!!ifili
H’ﬁr’%& .Fﬁflﬁiﬁr"‘"‘
N\ ” —
.v»l,l [w’“"‘""ﬁ

g AT 7V I4d J LS LLL /) e

tz ‘b4






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - abstract drawing

