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P 1718 ' - 1 - Anchor of conposite form The invention
rel'ates"to*an anchor of conposite form conprising an anchoring rod and a
crushabl e cartridge filled with the two conponents of a hardenabl e bondi ng
agent, according to the preanble of claim1. A cartridge known from

EP- A-502 348 for an anchor of conposite formhas a mneral nortar as one
conponent and water as its other conponent, which is |ocated in an inner
cont ai ner conprising container sections that are distributed along the

| ength of the cartridge and are individually crushable as the anchoring rod

is driven in. Wit hiti8 s di stribution Oilﬁhe wat er conmponent over the

entire length of the cartridge, t?e £ta£ oughtstﬁ bﬁouniforn1y saturat ed
with water and a good m xi ng and H&&PT naF d&R %% o) %h % be achieved. The
known sol ution provides an inner container of very conplicated construction

and several uniformy qne jnvention relates to an anchor of composite
form, comprising an anchoring rod and a crushable
cartridge filled with the two components of a
hardenable bonding agent, according to the preamble of
claim 1. _

A cartridge known from EP-A-502 348 for an anchor
of composite form has a mineral mortar as one component
and water as its other component, which is located in
an inner container comprising container sections that
are distributed along the length of the cartridge and
are individually crushable as the anchoring rod is
driven in. With this distribution of the water
component over the entire length of the cartridge, the
mortar ought to be uniformly saturated with water and a
good mixing and ideal hardening ought to be achieved.
The known solution provides an inner container of very
complicated construction and several uniformly
distributed small containers for filling with water,
which is some cases still have to be distributed in the
cartridge with the aid of positioning means. Despite
this very complicated configuration of the known
cartridge, it is nevertheless impossible to prevent- an
uneven distribution of the water component and some of
the water escaping, at least as the anchoring rod is
put into position. As a consequence, the bonding
agent is incompletely mixed, which is to be expected
with bores running horizontally but is even more marked
in overhead installations. The holding values of the
anchoring rod are therefore extremely inconsistent, and
present‘a correspunding safety risk.

The invention is basea on the problem of improving
an anchor of composite form of the kind mentioned in
the introduction to.-allow uniform mixing of the bonding



di stributed small containers for filling with water, which is some cases
still have'to be distributed in the cartridge with the aid of positioning
means. Despite this very conplicated configuration of the known
cartridge, it is neverthel ess inpossible to prevent an uneven distribution
of the water conponent and sonme of the water escaping, at |east as the

anchoring rod is put into position. As a consequence, the bondi ng agent
is inconpletely mxed, which is to be expected with bores running
hori zontally but is even nore marked in overhgad installations. The

hol di ng val ues of the anchoring rod are therefore extrenely inconsistent,

and present a corrggeRBdiRdasRf §6¥i€i8K. of NEné NYENtIRN hb3 e PaSRHYi RBA € tn
probl em of inproving an ggchor of conf05|te formof the kind nentioned in
the introduction t® SFFBHIFUFPROIFHTARINGY OF the YUY ggntainer. -

According to the invention, this problem is solved
by the features given in claim 1. The thixotropic
agent in the water component renders the latter paste-
like, so that when the cartridge is crushed the water
component is unable to escape regardless of the way the
drilled hole runs. The shear forces generated by the
rotating anchoring rodnas it is inserted in the drilled
hole liquefy the water component commensurate with the
advancement of the anchoring rod, so that the bonding
agent is uniformly impregnated and mixed. Both the
powder-form mortar and the water are bonded in the
paste-like mixture so that there is no need to fear
escape of one of the two components from the drilled
hole as the mixing process is taking place, even in the
case of overhead installation. Homogeneous mixing of
the two components produces high holding forces of the
anchoring rod once the bonding agent has hardened.

The use of inorganic substances both for the
cartridgz and for the two components of the bonding
agent creates an ecologically safe product which also
meets all fire safety requirements. Moreover, a
simple glass~éylinder closable by fusion can be used as
the inner container, so that the entire anchoring
cartridge can be manufactured at reasonable cost.

Amorphous, pyrogenic silicic acid has proved
especially suitable as a thixotropic agent, which is
admixed with the water component in a proportion of
0.5 % to 2 %. To ensure uniform distribution of the
water component during the mixing process it is
advisable to £ill the inner container with the water
component and to match the length of the inner
container to the length of the inner space of the

cartridge.



-2--.agent in any position of the drilled hole conbined with a sinple
configuratiron of the inner container. According to the invention, this
probl’'emis solved by the features given in claiml. The thi xotropi c agent
in the water component renders the |latter paste- |like, so that when the
cartridge is crushed the water conponent is unable to escape regardl ess of
the way the drilled hole runs. The shear forces generated by the rotating
anchoring rod as it is inserted in the drilled hole |liquefy the water
conponent conmensurate with the advancenent_of the anchoring rod, so that
t he bonding agent is uniformy inpregnated and m xed. Bot h the
powder -form nortar and thecoabéha8iénbenerRdthd ddrer PRsde-ddderdiingt toe the
that there is no negdetg.fgar.gscapf o{ one_ of thqaimo cquonents fromthe
drilled hole as th&"KFRFAG pr dCedt YT ERRTRAY PI FRE N 5 UShe 3Rase of
over head i nst al | at eoghorikignegénebiish 1 at njtof ertd ef daitngc ameoeritld egr oduces
high hol ding forceﬁogg’tngs an expander cone widening towards the end and
surrounded by an anchoring sleeve that is expanded by
means of the expander cone. In the event of tensile
stress acting on the anchoring rod, the expander cone
is drawn into the anchoring sleeve fixedly bonded into
the drilled hole, so that additional expansion forces
are generated at the bottom of the drilled hole through
the expander cone arranged on the anchoring rod.
Consequently, only compression forces act on the core
of mortar which has hardened in the drilled hole, which
contribute to an increase in the holding values, in
particular in the case of cracked concrete. The
anchor of composite form according to the invention is
therefore suitable for use in zones subject to tensile
forces.

The invention is explained in detail with
reference to an embodiment illustrated in the drawing.

The cartricdge 3 made of glass is positioned in the
drilled hole 1 of the component 2. In the cartridge 3
there is an inner container 4, likewise made of glass,
which is appfoximately the length of the outer
cartridge 3. In the inner container ¢ there is the
water component 5, which has been thickened to form a
paste with a thixotropic agent, for example amorphous,
pyrogenic silicic acid. This is achieved by a
proportion of silicic acid of 0.5 % to 2 %. The outer

.cartridge is filled with mineral mortar 6 as the second
component of the bonding agent. Both cartridges are
closed by fusion of their open end.

Crushing of the two cartridges and release of the
components of the bonding agent is effected by the
anchoring rod 7, which for that purpose has a wedge-
shaped tip 8. The anchoring rod 7 screwed into the



ancharinng rod once the bondi ng agent has hardened. The use of inorganic
substances both for the cartridge and for the two conponents of the bonding
agent creates an ecologically safe product which also neets all fire safety
requi renents. Mor eover, a sinple glass cylinder closable by fusion can be
used as the inner container, .so that the entire anchoring cartridge can be
manuf actured at reasonabl e cost. Anorphous, pyrogenic silicic acid has
proved especially suitable as a thixotropic agent, which is adm xed with
the water conponent in a proportion of 0.5 %40_2 % To ensure uniform

di stribution of the water conmponent during the m xing process it is

advisabl e to fill the1hBaChosaNkALACE W1 RecHBbergammanantsand: Lo mt ch

the Il ength of the inner container to the e i nner space of the
cartridge. forces which liquefy the water that has been rendered

thixotropic commensurate with the advance of the
anchoring rod. A paste-like mixture of the bonding
agent is therefore produced immediately, which prevents
escape, particularly of the water component. It is
therefore possible to use the anchor of composite form
even for overhead installation.

The anchoring rod 7 is screwed in almost to the
bottom of the drilled hole, so that the entire
cartridge is crushed and the components of the bonding
agent are thoroughly mixed with the glass splinters of
the two cartridges. After the bonding agent has
hardened, the anchoring rod 7 is fixedly bonded in the
drilled hole 1 of the component 2.

The anchoring rod 7 illustrated in the embodiment
has a reduced portion 9 adjoining which, at the end
facing the drilled hole, is an expander cone 10. This
expander cone 10, and also the reduced portion 9, are
surrounded by an anchoring sleeve 11 consisting of, for
examp.le, plastics material. The anchoring sleeve 11
has longitudinal grooves 12 and, at relatively large
intervals, circumferential grooves 13 to improve
bonding in the drilled hole. A tensile force acting
on the anchoring rod 7 after it has been anchored draws
the expander cone 10 into the anchoring sleeve 11, in
particular when the drilled hole has widened as a
result of cracks forming, so that expansion forces
acting additionally on the anchoring sleeve 11 occur.
These expansion forces press the anchoring sleeve
against the wall of the drilled hole and the hardened
core-of bonding agent, thus compensating for widening
of the driiied hole and reinforcing the holding force.
The special configuration both of the cartridge and of

the anchoring rod renders the anchor of composite form



-3-.I'n ‘conbi nation wth the cartridge according to the invention, it is
furthernore expedient to use an anchoring rod which, at its end facing the
drilTed hole, has an expander cone wi dening towards the end and surrounded
by an anchoring sleeve that is expanded by neans of the expander cone. In
the event of tensile stress acting on the anchoring rod, the expander cone
is drawn into the anchoring sleeve fixedly bonded into the drilled hole, so
that additional expansion forces are generated at the bottomof the drilled
hol e t hrough the expander cone arranged on th anchoring rod. Consequently,
only conpression forces act on the core of nortar which has hardened in the
driiied hole uhi cBeeBabinguts tRealnlBREEBACSLILBE: NELA!H i\’rﬁi)é"'i n
particular in the case o# racked concrete. e anchor of composite form
according to the | BPBREI §HPISCENEPeEBnEidgi fabBFeSfor use in zones subject
to tensile



forces: -The inventien-is explained in, detail with reference to an
enbodi frent: i | | ustrat -sisgbemyeBchnﬁ . The cartridge 3 nade of glass is
(ot '

positioned in the dri he conponent 2. [N '
there is an inner cont se made of glass, riHrshSHEET HAS
approxi mately the |eng e outer cartridge 3. I n}the iRERLACEDBNt ai n

4 there is the water conponent 5, which has been thicke to~form a paste
with a thixotropic agent, for exanple anorphous, pyrogenic silicic acid.
This is achieved by a proportion of silicic &id of 0.5 %to 2 % The
outer cartridge is filled wth mneral nortar 6 as the second conponent of
t he bondi ng agent .fisergrwerte ri dges are closed by fusion of their open

end. Crushing of tAye-dMOorCaridd d8idsy andgd.elggase of the conponents of the

bondi ng agent is effected by the anchoring rod 7, which for that 8urpose
has a wedge- shapdd™ 134t daldagitainchoring rod 7 screwed tftblthdd2
- Ju/Ml
P 1718
Patent Claims
1. An anchor of composite form, comprising an

anchoring rod and a crushable cartridge filled with the
two components of a hardenable bonding agent, in which
the one component is a mineral mortar and the other
component is water, both of which are separated from
one another by a similarly crushable inner container
and are mixed by means of the anchoring rod in order to
fix the latter in the drilled hole, characterized in
that the water component (5) is made up with a
thixotropic égent so that it is paste-like unless

subjected to shear forces.

2. An anchor of composite form according to claim 1,
characterized in that the thixotropic agent is

amorphous, pyrogenic silicic acid, which is admixed

oe

with the water component (5) in a proportion of 0.5

to 2 %.

3. An anchor of composite form according to claim 1,

characterized in that the water component (5) fills the
inner container (4) which corresponds approximately to

the length of the inner space of the cartridge (3).

4. An anchor of composite form according to claim 1,
characterized in that the anchoring rod (7), at its end
facing the drilled hole, has an expander ccn: (10)
widening towards the end and surrounded by an anchoring

sleeve (11) that is expanded by means of the expander

W

cone.

r



4 drilled hole with a drill machine generates shear forces which |iquefy

the water.- that has been rendered thixotropic commensurate with the advance

of the anchoring rod. A paste-like mxture of the bonding agent is 1718
t herefore produced i medi ately, which prevents escape, particularly of tﬁ%

wat er conponent. It is therefore Agdsible to use the anchor of conposite
formeven for overhead installation. The anchoring rod 7 is screwed in

al nost to the bottomof the drilled ho so that the entire cartridge is
crushed and the conponents of the bonj%ﬁa\ag\_%‘are t horoughly m xed with

the glass splinters of the two cartri ges | er the bondi ng agent has

har dened, the anchoring rod 7 is fixef Iy b ‘hn\Lhe'ﬁrilled hole 1 of
t he conponent 2.
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The anchoring rod 7 illustrated in the enbodi nent has a reduced portion 9
adj oi*ni ng 'whi ch, at the end facing the drilled hole, is
10. © This expander cone 10, and al so the reduced porti ohTRIS S8HEEE HAB
by an anchoring sleeve 11 consisting of, for exanple, pIPsticsﬁyqngEDal.
The anchoring sleeve 11 has | ongitudi nal grooves 12 and,' f
| arge intervals, circunferential grooves 13 to inprove bonding in the
drilled hole. A tensile force acting on the anchoring rod 7 after it has"
been anchored draws the expander cone 10 into the anchoring sleeve 11, in
particular when the drilled hole has wi dened as a result of cracks form ng,
so that expansion forces acting additionally on the anchoring sleeve 11
occur. These expansipmdorces press the anchoring sl eeve against the wall
of the drilled hole and the hardened core_of bondi ng agent, thus
conpensating for widening of the drilled ABFETARE reinforcing the hol ding
force. The special configuration both of the cartridge and of

Anchor of composite form

An anchor of composite form for fixing an
anchoring rod in a drilled hole is disclosed, in which
the cartridge is filled with a mineral mortar as one
component and with an inner container containing the
water component. To achieve a uniform and homogeneous
mixing of the two components, the water component is
made up with an thixotropic agent so that is paste-like

unless subjected to shear forces.

(Figure 1)

Has Been Rey‘laced .
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%anchori ng rod renders the anchor of conposité€ pr 'H‘.AC-EP@NT RETHT
1 he invention suitable for fixings in zones subj-g
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one conponent

vi scosity-increasing additives,
anot her by a .

Substitute Sheet (31 March 1998) Patent ;

conposite form conprising an anchoring rod and & §§§’1‘5%@ CRI3UL A0S pased —
filled wth the two conponents of a hardenable b - Ih
is a mneral mprtar and the ot her
bot h of which ar
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An anchor of composite form for fixing an anchoring rod (7) in a drilled
hole (1) is disclosed, the cartridge (3) being filled with a mineral mortar (6)
as one componént and with an inner container (4) containing the water
component (5).  In order to achieve a uniform and homogeneous mixing of

‘the two components, the water component (5) is adjusted with a
thixotropic agent such that the water component is paste-like unless

subjected to shear forces.

This is the replacement shest
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5|n1larly crushabl e i RE?L&@EV&N&ethEB are m xed by means of the anchoring

(e vawer“Comanent (411 e agur | the-aact - IAIIRFHNLARERA" * ™
LS

pyrogenic silicic aci@ 4 |xotr)p c agent so that it i"s paste-like
unl ess subjected to shed An anchor of conposite form
according to claim1, characterized in {haté the t hi & PPt &t &98RE et S

admi xed with the wat er—ecompoment—5) 1T a proportion_of 0.5 %to 10%
preferably 0.5 %to 2% 3. An anchor of conposite!$bripEeRot#P®Y to claim

1, characterizedrdttedthatiddes wat er conponent (5) fills the i nner cont ai ner
(4) which corresponds approxinately to the Iength of the.inner space of the
cartridge (3) 4. An anchor of conposite formaccording to claiml,
characteri zed irﬁtrmuAnr&nehmﬂunﬁyqpmgnhﬂﬁe,fdﬁmﬂtabmpniéﬁngruhtkmadrlllgd
hol'e, has an expafdfsr G erdd Und A4 h IR A5 NG AL S Yqunged by

an anchoring

>0 Q

two components of a hardenable bonding agent, in which
the one component is a mineral mortar and the other
component is water with viscosity-increasing additives,
both of which are separated from one another by a
similarly crushable inner container and are mixed by
means of the anchoring rod in order to fix the latter
in the drilled hole, characterized in that the water

s component (5) is made up with the addition of
amorphous, pyrogenic silicic acid as the thixotropic
agent so that it is paste-like unless subjected to
shear forces.

2. An anchor of composite form according to claim 1,
characterized in that the thixotropic agent is admixed
with the water component (5) in a proportion of 0.5 %

to 10%, preferably 0.5 % to 2%.

3. An anchor of composite form according to claim 1,

characterized in that the water component (5) fills the
inner container (4) which corresponds approximately to

the length of the inner space of the cartridge (3).

4. An anchor of composite form according to claim 1,
characterized in that the anchoring rod (7), at its end
facing the drilled hole, has an expander cone (10)
widening towards the end and surrounded by an anchoring
sleeve (11) that is expanded by means of the expander
cone.

5. An anchor of composite form according to claim 1,
characterized in that the thixotropic agent is



e

sl eeve (11) that tsexpanded by neans of the expander cone. 5. An anchor

of composite form , Characterized in that the
t hi xot ropi c agent: @Bi IM’HIB; ElEheet 7 - (31 March 1998)
anor phous, pyrogeni I ich is adm xed with the water conponent

(5) in a proportion of 0.5 %to.10%. Substitute Sheet

o - -7 - (31 March 1998)
amorphous, pyrogenic silicic acid which is admixed with
the water component (5) in a proportion of 0.5 % to
10%. '
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