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(57) Abrége/Abstract:

An anchor rod for an attachment anchor including a trailing region provided with a load application element, and an anchoring
region submergeable Iin a hardenable inorganic and/or organic mortar mass and having a mixing section formed of a head
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(57) Abréege(suite)/Abstract(continued):

portion provided at its free end with a cutter extending substantially transverse to the axis (A) of the anchor rod, a transporting
section adjoining the mixing section, and a compression section adjoining the transporting section, with the head portion having
a region, the outer diameter (c¢) of which Is larger than the largest diameter (d) of the transporting and compression sections of
the anchoring region, and provided with a mortar mass transporting arrangement.
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ABSTRACT OF THE DISCLOSURE

An anchor rod for an attachment anchor including a
trailing region provided with a load application element,
and an anchoring region submergeable in a hardenable
inorganic and/or organic mortar mass and having a mixing
section formed of a head portion provided at 1its free end
with a cutter extending substantially transverse to the axis
(A) of the anchor rod, a transporting section adjoining the
mixing section, and a compression section adjoining the
transporting section, with the head portion having a region,
the outer diameter (c) of which 1s larger than the largest
diameter (d) of the transporting and compression sections of
the anchoring region, and provided with a mortar mass

transporting arrangement.
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FIELD OF INVENTION

The present invention relates to an anchor rod for

an attachment anchor and which 1s secured with a hardenable
organic and/or inorganic mortar mass in a receiving bore,

includes an anchoring region and is provided with load

application means.

=¥ N JUINY) Ok ¥- N \ \ o)\

Two anchoring methods proved themselves capable of

providing a substantially expansion pressure-free
attachment. One of the methods consists in that an anchor
with expandable segments 1s secured 1n an undercut in the
base of a receiving bore. The segments are swung out in the
region of the undercut and retain the anchor axially by
form-lockingly engaging the undercut. This attachment

method is relatively expensive. First, a receiving bore

needs to be formed, and then an undercut should be formed at

a pre-determined depth of the receiving bore with a special
tool. Only then, the anchor can be set into the receiving

bore. The swinging of the retaining segments 1s effected,

for example, by axially pulling in or pressing out a cone.
How much the attachment 1s expansion pressure-free 1is

determined by an angle at which the bore wall extends in
the transitional region between the bore and the undercut.

A simpler method of forming of expansion pressure-

free attachments consists i1in securing of an anchor rod in a
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receiving bore with a hardenable organic or inorganic mortar
mass. To this end, the receiving bore, after it is formed,
is filled with a mortar mass. As a rule, the used mortar
masses represent multi-component systems with reactive
components and additives which should be stored separately
from one another. The hardening reaction takes place only
during the contact and mixing of the components with each
other inside the receiving bore. The mortar mass
components, which react with each other, are stored, e.g.,
in glass ampullas or in foil bags separately from each
other, and are placed in a bore in these containers. With
subsequent insertion of the anchor rod, the glass ampullas
and the foil bags are broken, and the components contact
each other. To insure firmness of the bonding mortar and to
achieve a highest possible retaining value, 1t 1s 1mportant
that the components of the mortar mass are well mixed with
each other. Therefore, generally, the anchor rod 1is
inserted in the receiving bore while being rotated about 1its
axis. The profile of the anchoring region of the anchor rod
should improve the intermixing of the components. In
addition to intermixing of the components of the mortar
mass, the anchor rod has another function, namely, to
comminute the glass ampullas and/or the foil bags. This
should be done to an extent which insures that the retaining
value is not adversely influenced by large residual pieces

of glass or foil adhered to the receiving bore wall.

-9
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While the known geometry of the anchor rod, as a
rule, insures an adequate intermixing of the components and
essentially satisfactory comminution of the component
containing sheathes, a need in a further improvement exists.
The comminution process should be affected more rapidly.

The sheathes, in particular the foll bags, need to be
comminuted to a greater extent. Deposition of the parts of
the components of the mortar mass on the bottom of the
receiving bore should be prevented to a greatest possible
extent. The mortar mass should be mixed as homogeneously
as possible and be distributed along the axial length of the
anchoring region of the anchor rod. In equal measure, the
flow of the mortar mass out of the receiving bore during the
mixing process should be prevented. The trailing section of
the anchor rod, which is provided with load application
means, e.g., an outer thread, should remaln free from the
mortar mass. A further, not unimportant object of the
invention is to provide an anchor rod for an attachment
anchor which would have good secondary expansion

characteristics in a fissure-prone bore. The anchor rod

should have a geometry and a structure that would 1nsure a
crack-proof capability of the attachment anchor. At that,

the anchor rod should be capable of being secured 1in one

step and should not require any additional auxilllary means

besides a percussion drill tool for 1its setting.
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BRIEF SUMMARY OF THE INVENTION

These and other objects of the present invention,
which will become apparent hereinafter, are achieved by
providing an anchor rod for an attachment anchor including a
trailing region provided with a lead application element,
and an anchoring region submergible 1n a hardenable
inorganic and/or organic mortar mass. The anchoring region
is divided in three sections and has a mixing section formed
of a head portion provided at its free end with a cutter
extending substantially transverse to the axis of the anchor
rod. A transporting section adjoins the mixing section and
a compression section adjoins the transporting section. The
head portion has a region, the outer diameter of which 1is
larger than the largest diameter of the transporting and
compression sections of the anchoring region, and 1is
provided with mortar mass transporting arrangement.

The combination of features according to the
present invention insures that the organic and/or 1norganic
mortar mass, which is put into the receiving bore, 1s deeply
mixed and is distributed along the entire anchoring region.
The cutter, which is provided at the free front end of the
anchor rod, serves for breaking and comminuting the sheathes
in which the mortar 1is stored. Because the head portion has
a region with a larger outer diameter than the adjoining
sections of the anchoring region, the clearance between the

bore wall an the anchor rod 1s narrower 1in the region of the

_4_



10

20

CA 02228441 1999-02-12

head portion than in the region of adjoining trailing
sections.

The narrower annular clearance facilitates
comminution of thé mortar mass containing sheathes. This
insures that the mortar can be stored in the glass ampullas
or in foil bags. In particular, the narrower annular
clearance promotes comminution of a foil when the mortar is
stored in foil bags. The rotation of the anchor rod insures
deep mixing of the mortar mass released from its sheath. At
that, the narrower clearance favorably influences the mixing
process. This is particularly advantageous when two or
multi-component mortar systems are used, é.g. containing a
resinous component and a hardener and, 1f necessary, a
filling material, when a most possible homogenous
intermixing of components is desired. The transporting
arrangement, which is provided on the head portion transport
the mixed mortar mass backwards toward the transporting
section which adjoins the mixing section. From there, the
mortar mass is quickly transported away from the frontmost
portion of the anchoring region in order to prevent the
already well mixed mortar part from remaining in the mixing
section and from being overheated by further rotation of the
anchor rod. The transporting of the mixed moftar away 1is
facilitated by the different width of the annular clearance

between the bore wall and the anchor rod along the axial

length of
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the anchor rod, whereas along the axial depth of the bore, a
pressure gradient is formed which favorably affects the
distribution of the mixed mortar mass in the entire bore.
The guick transportation of the mixed part of the mortar
away insures that not yet mixed components of the mortar
mass can reach the mixing section in order to be deeply
intermixed with each other there. In the compression
section of the anchoring region which adjoins the
transporting section, the transporting process of the mortar
mass is slowed down is finally stopped. Thereby, it 1is
insured that the well mixed mortar mass remalns 1n the
anchoring region of the anchor rod and does not flow out of
the receiving bore and does not soil the section of the
anchor rod provided with the load application means.

The outer diameter of the region of the head
portion, which exceeds the largest diameter of the adjolning
sections of the anchoring region, advantageously, amounts to
from about 1.05 times to about 1.07 times of the largest
diameter in the transporting section or in the compression
section. With these diameter ratios, the contradictory
tasks, a reliable comminution of the sheath, in particular
of a foil, when foil sheathes are used, and a good
intermixing of the mortar mass, on one hand, and a quick as
possible transportation of the mixed mass away from the
mixing section and its distribution along the anchoring

region, on the other hand, are solved particularly well.

g o
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A coarse thread profile of the transporting region
permits quick transportation away of a large amount of
mortar which in this way 1s distributed along the entire
anchoring region as uniformly as possible. The cone-like
sections of the transporting section provide for secondary
expansion behavior of the attachment anchor, e.g., in a torn
concrete with a gaping bore, and lead to a better
distribution of the expansion pressure along the length of
the anchoring region.

For different functions of the mixing section, it
is advantageous when the head portion conically widens
toward the free end and opens into the largest diameter
region, which is cylindrically shaped and carries the cutter
at its free front end. The length of the cylindrical region
takes up preferably from about 50% to about 75% of the axial
length of the head portion. A narrow annular clearance
between the cylindrical region and the bore wall extends
along a relatively large portion of the axial length of the

head portion. In this way, a large part of the head portion

is available for the comminution of the sheath. The mortar
mass remains in the narrow annular clearance for a long time
and is better mixed. A region of the head portion, which
conically narrows toward the transporting section, leads to
a continuous widening of the annular clearance. The
resulting pressure gradient provides for a continuous

transportation of the mortar mass toward the transporting
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section, where it is quickly transported away backwards

toward the compression section.

The transporting arrangement 1is advantageously
provided in the largest diameter region of the head portion
and is formed by an appropriate shaping of the
circumferential surface of the cylindrical section of the

head portion. The shaping of the circumferential surface of
the largest diameter region facilitate the transportation of
the mortar mass to the transporting section.

Simultaneously, this profile promotes intermixing of the
mortar mass released from the sheath.

In a simply produced and preferable embodiment of
the invention, the profile of the circumferential surface 1s
formed as a knurling in a form of substantially axially
extending grooves which extend from the free end to the
transporting section. The knurling can be very easily
formed e.g., by cold rolling. Simultaneously, the outer
diameter of the treated region of the head portion i1ncreases

to a desired extent.

For the mixing process and for the transportation
of the mortar mass, it is advantageous when the Knurling
forming grooves have a depth of from about .5mm to about
2.5mm and a largest width from about 1mm to about 3mm. The
grooves have flanks sloping from the grove bores toward the
outer surface, with the flanks of adjacent grooves forming

obtuse angles the peaks of which lie on the circumferential

- -
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surface and define substantially axially extending edges
which facilitate the comminution of the sheath. In
particular, when foil sheathes are used the sharp edges
formed on the circumference of the head portion help in the
comminution of the foil.

In an alternative embodiment of the invention, the
transporting arrangement is formed by a thread-like profile
of the circumferencial surface of the head portion, the
rotation direction of which corresponds to the rotational
direction of a coarse thread-like profile of the
transporting section. In the thread-like profile of the
head portion, the mortar mass 1s transported as in a screw
conveyer and 1s mixed at the same time. Because both the
thread-like profile of the head portion and the coarse
thread-1like profile of the transporting section have the
same rotational direction, the transportation of the mortar
mass from the free end of the anchor rod over the entire
anchoring region 1s not obstructed in any way.

The coarse thread-like profile of the transporting
section advantageously has a larger pitch and a larger depth

than the thread-1like profile of the head portion. These

constructive features permitted for clear separation of the
mixing section and the transporting section. The mortar
mass components are well i1ntermixed, by the finer thread
region formed on the head portion. In the transporting

section having a coarse thread-like profile, only
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transportation of the mixed mortar mass away takes place.
The large thread pitch and the relatively large thread depth
are designed only for a quick transportation of a large
amount of mortar. Therefore, in the transporting region,
practically hardly any significant further intermixing of
the mortar mass takes place.

The anchor rod according to the invention can be
secured 1n the prepared recelving bore in a very simple way
and without any additional auxiliary means. Simply, only a
percussion drilling tool i1s needed, which is already
avallable for forming the receiving bore. The anchor rod is
inserted with its trailing end in a chuck of the percussion
drilling tool. The setting of the anchor rod into the
receiving bore with already placed these mortar sheath 1is
effected by pushing the anchor rod into the receiving bore
by drilling and percussion action.

The thread pitch of the coarse thread-like profile
of the transporting section can diminish toward the
compression section. Thereby, the transportation speed of
the mixed mortar mass distributed over the anchoring region
slows down toward the trailing end, whereby a certain pre-
compression of the mortar mass takes place. This further
assists the action of the compression section, and it
insures that no flow of the mortar mass out of the receiving
bore takes place and no soiling of the attachment section of

the anchor rod occurs. The diminishing of the thread pitch

-10-
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in the direction of the compression section requires
shortening of the cone-like regions of the transporting
section. Also, the compression section can be provided with
at least one cone-shaped region widening toward the free
end. This cone promotes a secondary expansion behavior of
the attachment anchor necessary for increasing the holding
force, e.g., 1in torn concrete. The cutter at the free end
is preferably formed by a wedge-shaped bevel of the head
portion which extends up to the circumferential surface of
the head portion. The cutter is suitable for breaking and
comminution of both glass sheathes and foil sheathes in
which mortar components are stored. Because the bevel
extends relative to the anchor rod axis under an angle of
about 45°, the axial impacts of the percussion drilling tool
are particularly well transmitted to the sheath, and the

sheath 1s comminuted during the rotation of the anchor rod,

without blocking it. To provide for separation of the
anchor rod and the mortar mass i1n case of fissures and to be
able to expand the anchor rod further, the outer surface of

the anchoring region 1s formed non-adhesive with respect to

the organic and/or inorganic mortar mass. From the
manufacturing point of view, 1t i1s advantageous when the
outer surface of the anchoring region 1s galvanically bright
nickel-plated. This manufacturing step can be economically

1ntegrated in series production. The anchor rod has the

-11 -
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desired surface characteristics and is protected against

corrosion.

The features and objects of the present invention
will become more apparent, and the invention itself will be
best understood from the following detailed description of
the preferred embodiments when read with reference to the
accompanying drawings, wherein:

IN THE DRAWINGS:

10 Fig. 1 is an elevational view of a first
embodiment of an anchor rod according to the present
invention;

Fig. 2 is a cross-sectional view along line II-
IT in Fig. 1; and

Fig. 3 is an elevational view of a second
embodiment of an anchor rod according to the present
invention.

DESCRIPTION OF THE SPECIFIC EMBODIMENT

Exemplary embodiments of an anchor rod for an
20 attachment anchor, and according to the present invention,
which are shown in Figs. 1 and 3, have a trailing attachment
region 1 which is provided with an outer thread 2 forming
load application means. The trailing end of the anchor rod
which in a setting condition, as a rule, projects from a
receiving bore, 1s formed as an attachment end 3, with which

the anchor rod is inserted into a chuck of a rotary drilling
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tool (not shown), e.dq., a hammer drill of the assignee of
the present invention, for setting purposes. An anchoring
region 4, which is put into a hardenable organic and/or

inorganic mortar mass and, in a setting condition, 1s
embedded in the hardened mortar mass, adjolins the attachment
region 1.

A frontmost section of the anchoring region 4,
which is adjacent to the bore bottom, is formed as a mixing
section and includes a head portion 5 at the free front end
6 of which a cutter 7, which extends somewhat transverse to
the axis A of the anchor rod, is provided. For forming the
cutter 7, the head portion 5 is provided in its front region
with a bevel 8 which is inclined relative to the axis A at
an angle a, preferably at about 45°, and which extends up to
the circumferential surface 51 of the head portion 5. The
head portion has a section 52, which conically expands 1in
the direction toward the front end 6 and which opens into a
cylindrical region 53. The cutter 7 1s provided at the face
end of the cylindrical region 53 of the head portion 5.

The cylindrical region 53 has a length £, which takes up

from about 50% to about 75% of the axial length of the head

portion.

The head portion 5 is adjoined by a transporting

section 10 which has a profile of a coarse thread 11. The
rotational direction of the thread 11 1s so selected that

the mortar mass during the rotation of the anchor rod about

_13_
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its axis A, as in a feed screw, is transported away from the
head portion 5 toward the trailing, rear end of the anchor
rod. The thread 11 is formed by cone-like sections 12 which
widen in the direction of the front end 6 of the anchor rod.
The transporting section 10 is adjoined at 1its
rear end by a compression section 13 which serves as a stop
for the transportable mortar mass. In the embodiment shown
in Fig. 1, the compression section 13 1s formed as a
substantially cylindrical section and has a diameter which
somewhat corresponds to the outer diameter of the trailing
or rear attachment region 1 provided with an outer thread 2.
In the embodiment show in Fig. 3, the compression section 13
is provided at least one cone 14 which adjoins a
constriction formed on the anchor rod at the beginning of
the compression section 13 and which widens in the direction
of the free front end 6. As shown, by way of an example, a
reverse cone 15 adjoins the cone 14 at its largest diameter
region. The cone 15 tapers toward the rearmost cone section
of the coarse thread 11. The axial length b of the reverse
15 takes up from about 1/4 to about 2/3 of the length a of
the cone 14 in the compression section 13. While in Fig 3.
only one cone 14 with a reverse cone 15 is shown, a
plurality of cones with assoclated reverse cones can be
arranged one after another. These cones can have the same
length. However, the lengths can decrease in the direction

toward the attachment region 1. In the embodiment of the

_14_
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anchor rod shown in Fig. 3, the largest diameter d of the
compression section 13 is the diameter of the cone 14.

In both shown embodiments of the anchor rod, the
cylindrical region 53 of the head portion 5 has a diameter cC
which is larger than the largest diameter d of the section
10, 13 of the anchoring region 4. In the embodiment of the
anchor rod shown in Fig. 3, the largest diameter d of the
transporting section 10 and the compression section 13 1is
defined by the diameter of the cone 14 at the beginning of
the compression section 13. The ratio of the outer diameter
c to the largest diameter d of the conventional sections 10,
13 of the anchoring region 4 is from about 1.05 to about
1.07.

Besides the differently formed compression
section, a further substantial difference between the
embodiments of the anchor rod shown in Figs. 1 and 3 1s 1n
the shape of the transporting arrangement 9 which 1s
provided in the largest diameter region 53 of the head
portion 5. According to Fig. 1, the transporting
arrangement, 9 is formed by a knurling of the
circumferential surface 51. The knurling 1s formed by

somewhat axially extending grooves 90 which extend from the

free front end 6, which is provided with the cutter 7 toward

the conical section 52 of the head portion 5.

As shown in the cross-sectional view of Fig. 2,

the grooves 90 have flanks 91 which slopes from the groove

...15_
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bores 92 toward the circumferential surface 51. The flanks
91 of the adjacent grooves 90 form, at the circumferential
surface 52 acute angles defining sharp edges 93. The
circumferential surface 52, which is provided in this way
with a toothed rack, assists, during the rotation of the
anchor rod in the receiving bore, in comminution of a
sheath, e.g., a plastic foil. The depth of the grooves 90
is from about .5mm to about 2.5mm. The largest width of the
grooves 90 is from about 1mm to about 3mm.

In the embodiment of an anchor rod according to
the present invention shown in Fig. 3, the transporting
arrangement is formed of a thread-like profile 95 provided
on the circumferential surface 51 of the cylindrical region
53 of the head portion 5. The thread-like profile 95 has
the same rotational direction as the course thread 11 of the
transporting section 10. The pitch sl1, s2, s3 of the coarse
thread 11 and its depth are bigger than the pitch and the
depth of the thread-like profile of the circumferential

surface 51 of the cylindrical region 53 of the rear portion

5.

The anchor rod according to the present invention,

which was described with reference to the two exemplary
embodiments, insures a reliable comminution of the sheath 1in

which the mortar mass or its components are contalned. The

geometrical shape of the anchoring region of the anchor rod

according to the present invention insures a deep mixing of

_16-
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separate components of a mortar system formed of two or more
components. The mixed mortar mass is uniformly distributed
over the anchoring region of the anchor rod and its
displacement out of the receiving bore 1s prevented. The

geometry of the anchor rod according to the present

invention, promotes a secondary expansion behavior of the
anchor rod, whereby a sufficiently high holding value 1s
insured even in a torn constructional component with an
opening fissure. Because the outer surface of the anchoring
region is so treated that it has a non-adhesive
characteristic with respect to the hardened mortar mass, the
secondary expansion characteristic of the anchor rod can be
further improved. Advantageously, the outer surface of the

anchor rod, at least in its anchoring region, 1s
galvanically bright nickel-plated and/or chromium-plated.
Though the present invention was shown and
described with references to the preferred embodiments,
various modifications thereof will be apparent to those
skilled in the art and, therefore, it is not intended that
the invention be limited to the disclosed embodiments or

details thereof, and departure can be made therefrom within

the spirit and scope of the appended claims.

-~ 7 -
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CLAIMS

The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows:

1. An anchar rod for an attachment anchor, compnsing a traihng region provided
with lcad application means, an anchorng regian submergible in at least one of
hardenable inorganic mortar mass and organic mortar mass, the anchonng region
including a front mixing section, a transporting section ad;onNing the muxing secuon, and
a compression section adgoining the transporting section, the mixing secton bemng
formed as a head portion provided at a free end thereof with a cutter extending
suybstantially transverse 10 the axis (A) of the anchor rod, and the head portion having a
region, an outer diameter (c) of which is larger than a largest diameter (d) of the
transporting section and the compression section, and a transporting arrangement for
the mortar mass, and the transporting section having a profile of a coarse thread and
iIncluding a plurality of cone-like sections which widen in a direction towargs the free end
of the anchor rod.

2. An anchor rod according to claim 1, wherein the cuter diameter (¢) of the region

of the head portion exceeds the largest diameter (d) of the adjoining transporting and
compression sections from about 1.05 times to about 1.07 tmes.

3. An anchor rod according 1o claim 1, wherein the head portion has a portion
conically widening toward the free end and opening into the largest diameter region
having a cylindrical shape and a length (l) which takes up from about 50% 10 about 75%
of a total length of the head portion.

4. An anchor rad according 1o claim 1, wherein the transporting arrangement 1s
provided n the largest diameter region of the head portion and 1s formed by an

appropnate profile of a circumferential surface of the largest diameter region.
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0. An anchor rog according to claim 4, wherein the profile of the circumferential
surface is a knurling defined by grooves axially extending from the free end toward the

transporting section.

6. An anchor rod according ta claim 5, wherein the grooves have a depth (1) from
about .5mm to about 2.5mm and a largest width (w) from about Tmm to about 3mm, the
grooves having flanks slaping from a groove bottom toward the circumferential surface,
with the flanks of the adjacent grooves meeting at the circumferential surface and
forming acute angles and defining edges which extend substantially axially along the

circumferential surface.

/. An anchor rod according to claim 1, wherein the transporting arrangement s
formed by a thread-iike profile of a circumferential surface of the region of the head
portion, with a ratational direction of the coarse thread-like profile corresponding 10 a
rotational direction of a coarse thread-like profile of the transporting section.

8. An anchor rod according to claim 7, wherein the coarse thread-hke profile of the
transporting section has larger pitch (S, Sz, S3) and depth (1) than those of the
thread-like profile of the head portion.

Q. An anchor rod according to claim 1, wherein the anchoring regian has an outer
surface which is non-adhesive with respect to the at least one of crganic mortar mass
and inorganic mortar mass.

10.  An anchor rod according 1o claim 9, wherein the outer surface of the anchoring

reqion 1s galvanically at least one of bright, nickel-plated and chromium-plated.

11. An anchor red for an attachment anchor, comprising a trailing region provided
with load application means, an anchoring region submergible in at least one of
hardenable inorgamic mortar mass and organic maortar mass, the anchoring region
including a front mixing section, a ransporting section adjoining the mixing section, and
a compression section adjoining the transporting section, thé transporting section
having a profile of a coarse thread with a pitch such that upon rotation of the anchor rod

the mortar mass 1s capable of being transported away from the mixing section toward
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the traihng region of the anchor rod, and the mixing section being formed as a head
portion provided at a free end thereof with a cutter extending substantially transverse to
axis A of the anchor rod, and the head portion having a region, an outer diameter of
which 15 larger than a largest diameter (d) of the transporting section and the
cempression section, and a transporting arrangement for the mortar mass, wherein the
outer diameter (c) of the region of the head portion exceeds the largest diameter (d) of
the adjoining transporting and compression sections from about 1.05 times 10 about
1.07 times.

12.  An anchor rod for an attachment anchor, comprising a trailing region provided
with |oad application means, an anchornng region submergible in at least one of
hardenable inorganic mostar mass and organic mortar mass, the anchoring region
including a front mixing section, a transporting section adjoining the mixing section, and
a compression section adjoining the transporting section, the transporting section
having a profile of a coarse thread with a pitch such that upon rotation of the anchor rod
the mortar mass s capable of being transported away from the mixing section toward
the trailing region of the anchor rod, and the mixing section being formed as a head
portion provided at a free end thereof with a cutter extending substantially transverse {o
the axis A of the anchor rod, and the head portion having a region, an outer diameter (¢)
which is larger than a largest diameter (d) of the transporting section and the
compressjon section, and a transporting arrangement for the mortar mass, wherein the
transporting section includes a plurality of cone-like sections which widens in a direction

toward the free end of the anchor red.

13.  An anchar rod for an attachment anchor compnsing a trailing region provided
with |oad application means, an ancheoring region submergible in at least one of
hardenable inorgarnic mortar mass and organic mortar mass, the anchoring region
including a front mixing section, a transporting section adjoining the MmixiNg section, and
a4 compression seclion adpining the transporting section, the transporting section
having a profile of a coarse thread with a pitch such that upon rotation of the anchor rod
the mortar mass s capable of being transpornted away from the mixing section toward
the trailing region of the anchor rod, and the mixing section being formed as a head
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portion provided at a free end thereof with a cutter extending substantially transverse to
the axis A of the anchor rod, and the head portion having a region, an outer diameter (c)
which is larger than a largest diameter (d) of the transporting section and the
comprassion section, ang a transporting arrangement for the mortar mass wherein the
head portion has a partion conically widening toward the free end and opening into the
largest diameter region having a cylindrical shape and a length (I) which take sup from
about 50% to about 75% of a total length of the head portion.

14. An anchor rod for an attachment anchor compnsing a trailng region provided
with {oad application means, an anchonng region submergible in at least one of
hardenable inorganic mortar mass and organic mortar mass, the anchoring region
including a front mixing section, a transporting section adjoining the mixing section, and
a compression section adjoining the transporting séction, the transporting section
having a profile of a coarse thread with a pitch such that upon rotation of the anchor rod
the mortar mass is capable of being transported away from the mixing section toward
the tralling region of the anchor rod, and the mixing section being formed as a head
perod provided at a free end thereof with a cutter extending substantially transverse to
the axis A of the rod, and the head portion having a region, an outer diameter (¢) of
which 15 larger than a largest diameter (d) of the transporting section and the
compression section, and a transporting arrangement for the mortar mass, wherein the
transporung arrangement is provided in the |argest diameter region of the head portion
and is formed by an appropriate profile of a circumferential surface of the largest
diameter region.

15. An anchor rod as claimed in claim 14 wherein the profile of the circumferantial
surface s a knurling defined by grooves axially extending from the free end toward the
transporting section.

16.  An anchor rod according to claim 15 wherein the grooves have a depth from
about 0.5 mm te about 2.5 mm ang a largest width (w) from about 1 mm to about 3 mm,

the grooves having flanks sloping from a groove bottom toward the circumferential
surface, with the flanks of the adjacent grooves meeting at the circumferential surface
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and forming acute angles and defining edges which extend substantially axially along

the circumferential surface.

17.  An anchor rod for an attachment anchor comprising a trailing region provided
with load application means, an anchoring region submergible in at least one of
hardenable inorganic mortar mass and organic mortar mass, the anchoring region
including a front mixing section, a transporting section adjoining the mixing section, and
a compression section adjoining the transporting section, the transporting section
having a profile of a coarse thread with a pitch such that upon rotation of the anchor rod
the mortar mass is capable of being transported away from the mixing section toward
the trailling region of the anchor rod, and the mixing section being formed as a head
position provided at a free end thereof with a cutter extending substantially transverse to
axis A of the rad, and the head portion having a region, an outer diameter () of which 1s
larger than a largest diameter (d) of the transporting section and the compression
section, and a transporting arrangement for the mortar mass wherein the transporting
arrangement is formed by a thread-like profile of a circumferential surface of the region
of the head portion, with a rotational direction of the coarse thread-hke profile
carresponding to a rotational direction of a coarse thread-like profile of the transporting

section.

18.  An anchor rod according to claim 17 wherein the coarse thread-like profile of the
transporting section has larger pitch and depth than those of the thread-hike profile of
the head portion.

19.  An anchor rod for an attachment anchor comprising a trailing region provided
with load application means, an anchoring region submergible in at teast one of
hardenable inorganic monar mass and organic mortar mass, the anchoring regicn
including a front mixing section, a transporting section adjoining the mixing section, and
a compression section adjoining the transporting section, the transporting section
having a prafile of a coarse thread with a pitch such that upon rotation of the anchor rod

of the mortar mass is capable of being transported away from the mixing section toward
the trailing region of the anchor rod, and mixing section being formed as a head portion
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provided at a free end thereof with a cutter extending substantially transverse to the axis
A of the rod, and the head portion having a region, an outer diameter (¢) of which is
larger than a largest diameter (d) of the transporting section and the compresson
secttan, and a transporting arrangement for the mortar mass wherein the anchonng
region has an outer surface which is non-aghesive with respect to the at least one of

organic mortar mass and inorganic mortar mass.

20.  An anchor rod according to claim 19 wherein the outer surface of the anchoring
region 1s galvanically at least one of bright, nickel-plated and chromium-plated.
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