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ANCHOR' ROD FOR AN ATTACHVENT ANCHCR BACKGROUND OF 163@@9237,:‘
| NVENTIFON 1. Field of Invention The present inventio '
rel:ates to ‘an anchor rod for an attachnment anchor and which is secured‘:[{¥2s
w th a hardenabl e émgamgp'agqggr wggrg@pic.' rtag mass in a receiving

bore, includes an anchoring regi onand I"s proviHet™ fi-th Ifoadtapplication
nmeans. 2.  Description of the Prior Art Two anchori ng

met hods proved t hensel ves sacrRéROUND ORI PREJINgERTEORSt anti al | y expansi on
pressure-free attachnment. One of the nethods consists in that an anchor

wi:th expandabl e segments is secured in an undercut in the base of a
receiving bore. The segnents are swung out in the region of the undercut

and retain the adchor Ebeld |9f binvénehehocki ngl y engagi ng the undercut.

This attachment nethod is relatively extensive. First, a receiving bore

needs to be forned, and then an undercut should be forned at a

pre-determ ned depth of the rgceiviq&mbOre wWth a special] tool. Only then,
the anchor can béR&PIEANYE HEPYRREIOR nEelabee. tendl sariPrgres £RE

et al i g, SegNEnl AL 8 hhRRES and UhiRP TR Sedbe ¥\ PHLINGLN &

organic and/or inorganic mortar mass in a receiving bore,
includes an anchoring region and is provided with load

application means.
2. Description'of the Prior Art

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 is secured in 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 extensive. First, a receiving bore
needs to be formedf 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 is effected,

for example, by axially pulling in or pressing out a cone.
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Fow nuch the attachment is expansion pressure-free is determned by an™ "=

angl e at which the bore wall extends in the transitional region between

t he bore and t he undercut. A sinpler nethod of ‘form ng of
expansi on pressure- free attachnents consists in securing of an anchor rod
in a receiving bore wwth a hardenable organic or inorganic nortar nass.
To this end, the receiving bore, after it is fornmed, 1is filled with a

nortar NMegsw Mech EHbCattBeneed TR le¥panBHe DriedhastHrdailid - conponent
systens with reactive conponents and additives which should be stored

separ at el etéfaihedebgnanhahglEhathadeih the' @& e. Wallak ekt anl y
during the contact and m xi ng of the conponents wth each " other inside the

recei vi ngther erafbétionbir regdion tapazenithe Woreh angda athevurdeasait ot her,
are stored, e.g., in glass anmpullas or in foil bags separately from each
other, and are placed in a bore in these containers. Wth subsequent
insertion of the anchor rod, the glass anpullas and the foil bags are
broken, and the dorpurpies mekhedtof cfermbnticpf qupamnsiea pPreagure-of the
bonding nortar and to achieve a highest possible retaining value, it is

i npor t ant LreRaRtERELISRESH SANSIFES HE REingh&f At aRIhCHiBRY iR tth  each

ot her. Therefore, neral |, the anchor rod is |, . ]
recegvgngg%ore wi%h a.%afgénable 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 fod, 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, it is important
that the components of the mortar mass are well mixed witﬁ
each other. Therefore, generally, the anchor rod is
inserted in the receiving bore while being rotated about its

axis. The profile of the anchoring region of the anchor rod
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s |nserted in the receiving bore while being rotated about its axis. The
proflle of the anchoring region of the anchor rod

- 3- shoul d i nprove the interm xing of the conmponents. In addition to

i nterm xi ng of the conponents of the nortar mass, the anchor rod has
anot her function nanely, to commnute the glass anmpullas and/or the foi

b . Th' t t { t t taini
value 1o Shorteh uthadice e R A, b Ol GRS, T TLEL or
foil adhgpgd i@ RS fﬂ%ﬂfﬁ#ﬁiﬁg”&?‘%ﬂé co%ﬁfnents il the-kipwn geonetry

of the anchor rod, as a nsures an equate 1 nterm xing of the

conponeniyy gand £HRS SRR | Db Hd 5 f A tHer CAMEBERER Oathe 1PE €&NMPONENt
cont ai ni ng sheathes, a need in a further i nprovenent exists. The

conmi nut b@&nﬂ&ﬁt@&:k@@ﬂé&&%@dﬂé@%ﬂ@/& retie dfoil Pdws sheptifes, in
particular the foil bags, need to be conmnuted to a greater extent.

Deposi ti shotfld e @urdes 18 an hextoatporteidls nfsudes hdtarthe Sse tosni hiwg bot t om
of the receiving bore should be prevented to a greatest possible extent.
The nort saluessiss it cdeaersedsd Hsflummehmsla;rgeasrmﬂ precede
distributed along the axial |ength of the anchoring region of the anchor
rod. I n efuglassasy Coilhadhenad dfo thhe neasivimg PR Wwillhe receiving
bore during the mxing process should be prevented. The trailing section
of

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, iﬁ particular the foil bags, need to be
comminuted to a greater extent. Deposition of thé parts of
- the compoﬁents of thg 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 remain free from the

" mortar mass. A further, not unimportant object of the
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the anchor rod, which is provided with | oad application neans, e.g., an
outer thread, should remain free fromthe nortar mass. A further, not

uni nportant object of the _ 4- i nvention
is to provide an anchor rod for an attachnment anchor which woul d have good
secondary expansion characteristics in a fissure-prone bore. The anchor
rod should have a geonetry and a structure that would insure a

crack- prodnwveapgaidn i iy vé phevide aannemthanchod . fox amaattachmentchor rod
shoul.d be capabl e of being secured in_one step and should not require any
addltlonmanﬂhQI|Wh§chm%9%1db@%?@e@ogdp%¢@9§§$ﬁh eFPARSiAW| for its
setting. SUWARY OF THE | NVENTI ON %hese and
ot her obj Sharafterkshieselt @ nbbPSRER PTARERCTFI | HaR oARCBYHaFR

her ei nafter achi eved b ng_an. an chor_rod for t t achnent
anchgr i nd lﬁﬂiﬁg %PV%F%J$?ﬂ ngﬁ %ﬁgb?g§Fﬁ%8 Vf?ht%a?e%ﬁugﬁgfgﬁgggogen

el enent and .an_anchorin bl |

and or orgcafrﬁ% i ST ol EHR St Palntnd, JAGKSPAT By ERREREM ©
sections P‘%b&gsﬁéﬁ aoﬂefB% 1e9£Fabeﬁ§ 8051108 Pﬁoﬁhéed at its
free end w ter extendi ng substantially transverse to the axis of
the anChorstéﬁ’dancf‘ $hEHBAChGE NBegB Lt 0BnpdhQl 081 AL NhkDDi &8¢! heAnaNd

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

These and other objects of the present invention,
which will beéome apparént 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 in a hardenable
inorganic and/or organic mortar mass. The anchoring region
ig 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 secﬁion. The
head portion has a region, the outer diameter of which is

larger than the largest diameter of the transporting and
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a'conpféssion section adjoins the transporting section. The head portlon >
has a region, the outer dianeter of which is larger than the |argest

di aneter of the transporting and -5- L
conpression sections of the anchoring region, and is provided with nortar *
-mass transporting arrangenent. _ The conbi nation of features

according to the present invention insures that the organic and/or

i nor gani c dmﬁ;slaéssmﬁs%@bi@ﬂsusfpemelaﬁehéhﬁn%ef@gyéﬂg dedeisi s deeply
mxed and is distributed along the entire anchoring region. The cutter,

whi.ch is provided avithemdrearinass ensnepoibingaathaigenént serves for
breaki ng and comm nuting the sheathes in which the nortar is stored.
Because the head portion has a region with a larger outer dianeter than
the adjoining sections of the anchoring region, the clearance between the
bore wall an the a’h@hmomatgqmrqfoxﬁ@auuretm@qc@@damgoﬂ:q ledre hpsedBedy ti on
than in the region of adjoining trailing sections. The narrower
annul ar cI%%N%FE%P$abﬁ???%ﬁe%haéoﬁh¢n9¥9%ﬂ16fa@ﬂé°ﬁn%@%¥9ﬂ%$@ mextarni ng

sheathes. This inhsures that the nortar cap be stored |n | ass anpul | as
or in foi |mEH%®s w}i‘hg%a?-?lEBFa?-nt?hEhﬁaF?Sﬁleﬁﬂnla‘Pﬁ?' tfe ?—%H ¥ BiBROt es

g?n?hgu;hgﬂ% dé+ﬁéﬁ¥ggeeé alongtéﬁe enti%grggc 8r£8§'r2§ on. Th$héotat|0n

cutter, which is prov1ded'at the free front end of the
anchor rod, serves for breaking and comminuting-the sheathes
in which the mortar is stored. Because the head portion has
a region with a larger outer diameter than the adjoining
sections of thé anchoring region, the clearance between the
bore wall an ﬁhe anchor rod is narrower in the region of the
head portion than in the region of adjoining trailing

sections.

The narrower annular cléarance facilitates
comminution of the mortar mass containing sheathes. This
insures that the mortar can be stored in the glass ampullas
or in foil bags. 1In particular, the narrower annular
clearance promotes comminution of a foil when the mortar is
s;ored in foil bags. The rotation of the anchor rod insufes
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
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deep m xing of the nortar nmass reteased fromits sheath. At that, the
narrovwer clearance favorably influences the mxing process. This is
particul arly advant ageous when two or

- 6- mul ti-conmponent nortar systens are used, e.g. containing a resinous
component and a hardener and, if necessary, a filling material, when a
nost possi bl e honbgenous interm xing of conponents is desired. The

transporti rrar , ' i ' e d i .on port
{1 anspor ! i ca CAARRARA, il |y i GAlk Abddie SRS RO AL AAS

adj oi ns t hge@kxong %%ﬁ{;ﬂd?iént':ré?m D HBaddS S A F TRsfeddaldpl &Y
transported away fromthe frontnost portion of the anchoring region in

order to pEeY@Ahg hRtediagdysnus la mMoad i1 HdmdgerBuULMi ning in the-
m xing. section and from being overheated by further rotation of the

anchor rodinteenisdngpf icegnpinddts nixelbsiwddy &y tmndmetdingt ed by
the different wwdth of the annular clearance between the bore wall and the
anchor rodazirengemeataxwilicH dmyidrofiddd amdihe heatl pdrviens tatangpotie
axial length of - the anchor rod, whereas_along the axial depth of the bore,
a pressur Ehgr mdxed: mortayr magshagkvwanas dawaed fthe Sraspsing but i on- of
the m xed nortar mass in the entire bore. The quick transportation of the
m xed partS8FtEiRE WHACK addRdps e SLXING SRACIRR- niBRAR WiffcheritRe of the
nortar mass _can reach ,the rri>i<i ng .section in, order éo be deeipla/

mortar mass is quic lygtransported 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 mortar away is

facilitated by the different width of the annular clearance

between the bore wall and the anchor rod along the axial

length of the anchor rod, whereas along the axial length of

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 quick 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. 1In 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 is

NY2-130277.2

pe b

This Sheet Has Been Reiliulced




.intermxed with each other there.. In the conpression  section of the
anchoring regi on which adjoins the transporting section, the transporting
process of the nortar nmass is slowed down is finally stopped. Thereby; it
i's ' -7- i nsured that the well m xed
nortar mass renains in the anchoring region of the anchor rod and does not

f1ow out lauddie £EEE hO%OP] niRdadfsse R0 nalh! rbi8iaEo1kORAE" the

anchor applrcation nea The

outer di amérfarﬂ{ f@% S8 9B QﬁetQﬁcﬂéfdroaoéﬁaoaer’”hBE e16ReouL! B

| ar gest di aneter of e adjoining sections of the anchoring region,

advant agaus | vec&iPLi SodPe £h@NA8E8UACE - 86ili HRE becthet! ok Bhet | MeS oOf
the largest diameter in the transporting section or in the conpression

section. diidhox hesd girevbded withoshet beadoappaicatboy meanks, a reliable
comm nution of the sheath, in particular of a foil, when foil sheathes are
used, and a good internixing of the nortar nmass, on one hand, and a quick
as p055|ble transportation of the m xed nass amay fromthe mxing section
and its distribution Thengutiex zﬁﬂ@lﬁm% of; éficoregdion: Iaf diteerherchd, are
sol ved particularly well. oarse_thread profile of the

t r anspor BHF ity drfhl%re?ﬁ%eﬁ%l'élketlaﬁsg%hé%%ﬁtaﬁmfotha pdigdnidmsunt of

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 coﬁminution of the sheath, in particular
of a foii, when foii 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.

A coarse thread profile of the transporting region
permits quick transportation away of a large amount of
mortar which in this way is distributed along the entire
anchoring region as uniformly as possible; The cone-like
sections of the transporting section provide for secondary
expansidn behavior of the attachment anchor, e.g., in a torn

concrete with a gaping bore, an lead to a better
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nnrtaf~mhich inthis way is di stribut ed along the entire anchoring region
as uniformy as possible. The cone-like sections of the transporting
section provide for secondary expansion behavior of the attachnent anchor,

e.g., inatorn concrete with a gaping bore, an lead to a better
di stribution of the expansion pressure along the length of the anchoring
regi on. For different functions of the mxing section, it is

advant agedistwhibuttilon lodfadheoreipansioni @atdssunederiongwdred langt refe end
and opens into the |largest dianmeter region, which is cylindrically shaped
and carri tbet hnchomiang amedion. free front end. The Iength of the
cylindrical region takes up preferably from about 50%to about 75% of the
axial length of the head portion. A narrow annul ar cl earance between the
cylindrical region and,the bore_wall ,extends ,Lalong,a relatively,|large
nmlgﬁ %e part

portion of the axfer Réhfexesr fHsctherg pérEhs NghPECRAGD atfFart
et "R AP L ST Gl S T
e e Bl 0 Yol 2 L el Sl bt o
222;1: ﬁLoﬁgwﬁirc%”&% A8 nd SR 11 P B IYSSE Wik KRR RN tHO 0% Yt dits
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 porﬁion; 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

section, where it is quickly transported away backwards

toward the compression section.

The transporting arrangement is advantageously

provided in the largest diameter region of the head portion
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transportation of the nortar mass toward the transporting section, where
it is quickly transported away backwards toward the conpression section.
The transporting arrangenent is advantageously provided in the |argest
di aneter  regi on of the head portion and is forned by an
appropriate shaping of the circunferential surface of the cylindrical
section of the head portion. The shaping of the circunferential surface of
t he | ar gesindli isref ermeé@ gbpnahaapproprtatbeshaphagoofathen of the nortar
mass to the transporting section. Sinultaneously, this profile pronotes
i nt er m xi ngiodunferempoiakr sunfaceebfathd tydandniécsheaention of the |n a
sinmply produced and preferable enbodinent of the invention, the profile of
t he circurieadponticnsf a€he| shapbngedfathe rhurrmigreptialopurépce of
substantial ly axiallé ﬂextending grooves which extend fromthe free egd to
t

the transp?? t}3%oeskt dbAMeRE KAGLPRNG2EAA1ERtGeFPecEERRFPOrEAREAROE. | by
~cold rolling. Sinmultaneous|y, hhe out er l,ameter of the treated region of
the head pot%iBRrFREr B8RO bR HEBPPRGTEAREFECEION. For the nixing

process a%ﬂﬂﬁité&&o&éfn?pgﬁ&gtbggfgie promotes intermixing of the

mortar mass released from the sheath.

In a simply produced and preferable embodiment of
the iﬁvention, the profile of the circumferential surface is
formed as a knurling in a form of substantially axially
extending grooves which extend from the free end to the
transportiné 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 increases

to a desired extent.

For the mixing process and for the transportation of
the mortar méss, it is édvantageous when the knurling
forming grooves have a depth of from about .5mm to about
2.5mm and a largest width from about 1lmm 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

surface and define substantially axially extending edges
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the nortar mass, it is advantageous when the knurling form ng grooves have
a depth of fromabout .5mmto about 2.5mm and a | argest w dth from about
Immto about 3mm The grooves have flanks sloping fromthe grove bores
toward the outer surface, with the flanks of adjacent grooves formng
obtuse angl es the peaks of which lie on the circunferential surface and
define substantially axially extendi ng edges

- 10- whidiidlacfacihivatbetbenuomminohioh tfietbbeahbdathn particul ar, when
foil sheathes are used the sharp edges forned on the circunference of the
head portirartibeplan, tweencéaiingheahhes ane pepfl. the sharp edggsan
alternative enbodi nent of the invention, the transporting arrangenent is
formed by ko¥medaen| FRe gisFuméergncenefciheuhrafeReraiosubeéPeisf thee head
portion, the rotafion girectiom of which corresponds to the rotational
directi on SPBIREEISR PR ERR- FPRE-profile of the transporting section. In
the thread-like profile of the head portion, the nortar mass is
transported as in a screw conveyer and is nmxed at the same tine. Because

both the  Lhr ead- Like profide Al e dieash Oud |0 A { e oA S

thread-1ike profile ransporting sSecti sane TC)%ﬁional

gingﬁg?i ?gat%%srsﬁ{nﬁgﬁgﬁ: %?Eer'hﬂae%nEhﬁs”%%Ed B9ss Eneanhbeikeeprerdiel the
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 is transported as in a screw
conveygf and is mixed at the same time. Because both the
thread-like profile of the head portion and the coarse
thread-like 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 is 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-like profile of the head portion. These |
constructive featurés permitted to clearly separate the
mixing section and the transporting section. The mortar

mass components are well intermixed, by the finer thread
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anchoring region is not obstructed in any way. The coarse
thread-1ike profile of the transporting section advantageously has a

| arger pitch and a | arger depth than the thread-like profile of the head
portion. These constructive features permtted to clearly separate the

m xi ng section and the transporting section. The nortar nmass conponents
are well interm xed, by the finer thread region formed on the
head port regiohn fblrteld ans phid hegd perition.hadimmghz eaamspddyiers- | i ke
profile, only transportation of the m xed nortar nmass away takes pl ace.
The | ar gesehtéad patvdngard doaegeeltiiriead -\l ilkar garctftilegd cadpt h  are desi gned
only for a quick transportation of a large anount of nortar. Therefore, in
t he transpvrnspgriegiion ofpthe imixdd) niemtdizy mass siwpy ftiadkes dlageher

interm xing of the nortar mass takes place. The anchor_rod
accor di nng@ L pEgen FameRach Ridehh and &gy & liat ived Yorlargee Fhnaad \derfbor e
in a very sinple way . and wit hout any _.additional auxiliary ans. Sinply,
only a p@Feudesdamgd mlyy &2 i@%&@&nﬁqulé’rhlozzfdgea%i | abl e for

formng the re ei\ﬂn ore. e anchor r,od s tinserte MWth its trailing
end in a EREHR“oP 4 &rc‘usg'i’cﬁ:e%’ﬁ'q'l ity TSI ErARRP A A FEE e anchor
rod into gggctically hardly any significant further intermixing of

the mortar mass takes place.

The anchor rod according to the invention can be
secured in the prepared receiving bore in a very simple way
and without any additional auxiliary means. Simply, only a
percussion drilling tool is needed, which is already
availablé for forming the receiving bore. The anchor rod is
inserted with its trailing end in a chunk of the percussion
drilling tool. The setting of the anchor rod into the
receiving bore with already placed these mortar sheath is
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-
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receiving bore with already placed these nortar sheath is effected by
pushi ng the anchor rod into the receiving bore by drilling and percussion
acti on. The thread pitch of the coarse thread-like profile of
the transporting section can dimnish toward the conpression section.
Thereby, the transportation speed of the m xed nortar nmass distributed
over the anchoring region slows down toward the trailing end, whereby a
certain pcempression of the mortar mass takes place.2-ThigofmrEdssron of
the nortar mass takes place. This further assists the action of the

conpr essi essists dhe @atiaqn 9hsthesconpresnidn Bewiiaome amdtdE mass out of
the receiving bore takes place and no soiling of the attachnent section of
t he anchof-negdesc dhas: %eﬁﬂ"fﬁ‘?ﬁ sHie ReFtamdiags itk 7% cHe i Feepkving

direction_of the _conpression section, Jequires . shorteni ng of the,cone-like
regi ons oPMFe tﬁ]‘rﬂ%npéﬁ‘ﬁ??\ganie‘b‘?i%%{w L HRe c"’b"rﬁ:ﬁ%&‘% f S8CHeR @hn be

5 S Y o e SR AT 7 0 B AT
anchor neSESA died RO St \Byd ool ol | 5108 foqulpeforn concrote

the head RULiNWIGH L COGSe UPikE +8§16hE CHFT EEENELRhsSUEE 8RG Of

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.9., in térn concrete. The cutter at the free end
is preferable 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 is comminuted during the rotation of the anchor rod,
without blocking it. To provide for separation of the
anchor rod and the mortar mass in case of fissures and to be
able to expand the anchor rod further, the outer surface of

the anchoring region is formed non-adhesive with respect to
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t'he head portion. The cutter is suitable for breaking and conm nution of
both gl ass sheathes and foil sheathes in which nortar conponents are
stored. Because the bevel extends relative to the anchor rod axis under an
angl e of about 45[err], the axial inpacts of the percussion drilling tool
are particularly well transmtted to the sheath, and the sheath is

comm nuted during the rotation of the anchor rod, wthout blocking it. To
provi de ftohe sepganatcoandf/orhdnocagandec modtardmiabs . MOFram whes i N case of
fissures and to be able to expand the anchor rod further, the outer

surf ace ohanufiachurhogi pginggicdn viiewf, ordted snadvadhegievaswiwhien ¢deect to
-13- - the organic and/or inorganic nortar mass. Fromthe rmanufacturing
poi nt of eneer surfacedeinthgeonshardima regiont ds gadvapd cefl liyndrigiitori ng
region is galvanically bright nickel-plated. This manufacturing step can
be econormtt@ke-PLatedr at #BiEn vepufastyrdage SLER. CRAe LenSFONIEFHLY t he

desired surface ch racteristics,agp IS protected agai nst orrQsi on.
BRI EF DESERFPFTehCBr 1R BeBRRfy RESIuction.  Thee apchoy &ohhdSHlifcts of the

present | gygntign,, el PESATE RS AR Sty 13"L S LTG0 sel T wi ]

corrosion.
BRIEF DESCRIPTION OF THE DRAWINGS

The features and objects of the present invention
will become moxre apparent, and the invention itself will be
best understood from the following detailed descfiption of
the preferred embodiments when read with reference to the

accompanying drawings, wherein:

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-II

in Fig. 1; and
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best understood fromthe followi ng detailed description of the prefér?éd
enbodi ments when read with reference to the acconpanying draw ngs,

wher ei n: Fig. 1 is an elevational view of a first enbodi nent
of an anchor rod according to the present invention; Fig. 2

IS a cross-sectional viewalong line Il-11 in Fig. 1; and

- 14- Fig. 3 is an elevational view of a second enbodiment of

an anchor rod acggrgi ng to e pPresile ibiVENiaD. f teETA LED
DESCRI PTI ON OF THE SPREFERRED EVBCT NERTS Edenpl ary embodi ment s of

an anchorempédimentnofahhashsBbl eaahaeco&adngcearﬂhegpkeséhe present
I nvention, which are shown in Figs. 1 and 3, have a trailing attachnent

region 1 %ﬂveﬁtlénprOVIded with an outer thread 2 forming |oad application

means. The trailing end of the anchor rod which in a setting condition, as

arule, projects froma receiving bore, is fornmed as an attachnent end 3,

with which the anchor rod is inserted into a chuck of a rotary drilling
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Exemplary embodiments of an anchor rod for an
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, is formed as an attachment end 3, with which
the anchor rod is inserted into a chuck of a rotary drilling
tool (not shown), e.g., a hammer drill of the assignee of
the present invention, for setting purposes. An anchoring
region 4, which is put into a ha?denable organic and/or-
inorganic mortar mass and, in a éetting condition, is
embedded in the hardened mortar mass, adjoins 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
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tool (not shown), e.g., a hammer drill of the assignee of the present

i nvention, for setting purposes. An anchoring region 4, which is put into
a hardenabl e organic and/or inorganic nortar mass and, in a setting
condition, is enbedded in the hardened nortar nass, adjoins the attachnent
region 1. A frontnost section of the anchoring region 4, which

I s adjacent to the bore bottom is fornmed as a m xing section and includes
a head potheoaxisafh ife threcarfalort modi, ﬁsqircw'mdﬂda Fdt efortmingitce

ext ends sonmewhat transverse to the axis A of the anchor rod, is
provi ded. cBokefoini et head waxtyion 5 hes iweavipled ilon B9 SExpnivixRgiom its
front region wth a _bevel 8 which is inclined relative to the axis A at

an angl e ¥ithr ef bexgly %twm&?htlﬁﬁfﬁhne%n@mk‘f? BQ R AFLE P 2he
circunferential surface 51 of the head ortlon E@H- head ion has a
section 520 @FEdS @meﬁﬁﬁ%F Bparits 3 rﬂﬁchrﬁﬂﬂ Ho Eé%éﬁe??cﬁﬁ end

at the T abbe BFeomerahs) #h%‘t? e eg#’%é« SISO Pbr T orteS The
o S Wi AR YAl P ARIERLY ol iai oD
the direction toward the front end 6 and which opens into a
cylindrical region 53. The cutter 7 is 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 So%lto about 75% of the axial length of the head

portion.

The head portioh 5 is_adjoined by a transporting
section 10 which has a profile of a coarse thread 11. The
rotational direction of the thread 11 is so selected that
the mortar mass during the rotation of the anchor rod about
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 its rear
end by a compression section 13 which serves as a stop for

the transportable mortar mass. In the embodiment shown in

NY2-130277.2

-T&- \5

_— .
T

This Sheet K,

i l//i““‘



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
is so selected that the nortar mass during the rotation of the anchor rod
about its axis A as in a feed screw, is transported away fromthe head
portion 5 toward the trailing, rear end of the anchor rod. The thread 11
Is formed by cone-like sections 12 which wden in the direction of the

front end i@l 1hethacbompredsion sectionThe tEkagspmedi a8 section 10 is
adjoined at its rear end by a conpression section 13 which serves as a

stop for dliestamniablyabydimiriealneestibn thd Rabodi dtahetbowWwhieh

-16- Fig. 1, the conpression section 13 is formed as a substantially

cyl i ndri ce#omrsehaoncandespendsditanther ouherhdiswatemabfcoheespandingo t he
outer diameter of the trailing or rear attachnment region 1 provided with
an outer t%F cERAD. attachmentnkedireni PHewidsdrwith3ant putesnphesaidor .
section 13 is provided at |east gne_cone_14 which adjoins a constriction
formed on ¥hetBechBPodinent FH@Wbéﬁlﬁhgng30fth?hE°@BﬁﬁF§§9Poﬁe§EéPPoﬂ313

and whi ch w dens 13 éh dgrec ion of th t end 6. As shown, by
way of an %%dﬁﬁ? 1dgd 2EyePBETCORE f?nﬁdﬁﬁlw 1fhe éﬁén§4aat its |argest

chameter | SSRERCT08noE0EA LAPRLR RRISEY BAA HECLABShSRIRISETLE O
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
~p1ura1ity of cones with associated 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
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 c

which is larger than the largest diameter d of the section
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15 takés up fromabout 1/4 to about 2/3 of the length a of the cone 14 in
t he conpression section 13. Wile in Fig 3. only one cone 14 with a
reverse cone 15 is shown, a plurality of cones with associ ated reverse
cones can be arranged one after another. These cones can have the sane

| ength. However, the lengths can decrease in the direction toward the

ttach I th nbodi t_of th ch h 3,
e’ ar o8P PanteF e GPUIRE TROARERY di sdit atg’ﬁ Brf il g %o
th th

1 e g, A 5 L 6 1

larger thapahaedrdigRs sttt elo darﬁi die cﬁﬁﬁﬁfégb tion 13
-17- 10, ?3 g’f tﬁg%:mch(;% ng region 4. In the enlboé%jisn%cntl%r% thels anchor

rod showngefibedt b} tie diiwasdr BREAEcshdf14 bt dHANSRPIdA NG Seetion 10
and the conpression section 13 is defined by the diameter of the cone 14

at the begheniceafesditm coray £a5i 9. Semd amtlid Jihahatdualf dhenotéer
diameter ¢ to the largest dianeter d of the conventional sections 10, 13
of the anchao the dgimgest ididmarerbbutf WS danedtuional Ofections 10,
Besides the differently formed conpression section, a further substantial
di ff er encé3befndde @Enshatiow feegionfs 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 is in the shape of the
transporting arrangement 9 which is provided in the largest
diaﬁeter region 53 of the head portion 5. Acéording to Fig.
1, the transporting arrangement, 9 is formed by a knurling
of the circumferential surface 51. The knurling is 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 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
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the anchor rod shown in Figs. 1 and 3 is in the shape of the transporting
arrangenent 9 which is provided in the |argest dianeter region 53 of the
head portion 5. According to Fig. 1, the transporting arrangenent, 9 is
formed by a knurling of the circunferential surface 51. The knurling is
formed by sonmewhat axially extending grooves 90 which extend from the

f f t.end whi chai i d ith th tter .7 4 t. dth [ |

Lre T on £otp Pt syl BRRLIE WALIS eSS o LN T pon ool
[ f Fi 2 s 9 fl [ f th

o ew o Fufichs EBBendoRkss, Skl ! ot Ll ehesiange g amd he, ooove

adj acent Qﬁeﬂééﬁsggﬁ far 'Eh_?ﬁgre@é%.vf‘l'r{g“ﬂgr%r,?'ltn' domtnl@3en 24 acute angles

defining sharp edges 93. circunferential surface 52, which

| s provi dgHehfht hsguay a Wikktid Fied maek deptsi SIS cHdUGHRBIS Jot ation
of the anchor rod in the receiving bore, in conmnution of a sheath,

e.g., a pigstremfabbutThemie pich alfouthe .GmmVveTh0 1argelstomiaimitof HHHe t 0
about 2.5mm The largest width of the grooves 90 is fromabout 1nmto
about 3mMmyrooves 90 ikn firloe @bt Memt tef adouwdndmor. rod according to the
present invention shown in Fig. 3; the transporting arrangenent is forned
of a thread-like profile 95 provided
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 prévided
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 sl, 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 in
which the mortar mass or its components are contained. The
geometrical shape of the anchoring region of the anchor rod

according to the present invention insures a deep mixing of
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on the circunferential surface 51 of the cylindrical region 53 of the head
portion 5. The thread-like profile 95 has the sane rotational direction as
the course thread 11 of the transporting section 10. The pitch sl, 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 circunferential surface 51 of the
cylindrical region 53 of the rear portion . The anchor rod

accor di n§ebg meﬂﬁﬁl%mochﬁYW@W?%eQﬁﬁV% PEfEPERACe tO
the two exenpl ar diments, insures a re|iable co tion,of the
sheat h i FOMRR ’iﬁﬁy’:t%'e nﬁ?‘? d'?l’ﬁ%és“‘?ﬁt"f"fsm%%ﬂpb%e‘ﬂﬂ’sf%?’g{?éo‘g%%?ﬁéhut?ﬁe
geonetrlcal H&gﬁ of .t he. anchorin of the aq&hor rod according to

the presNEY ﬁr&mw g R et e g and' s Cororate
Comonentdisglaace oSV ShERAOT IR 001 14000 e”Péﬁ% - SOURED§Nt Sy Ihe i xed
nortar mass~I's Unl Istr u e ancnoring regl on O t he

anchor el fdaﬁé)lgﬁ@ﬁ@ftraataeéowfné 8 ¥h8%PosEts Prevent ed.

The geo e anchor rod according to the pres I nventi on,
pronot es ﬁv%@&qr&ar yﬁafa:ﬁ@é@éoa 888N/ Y Obxbhfs 1 GR CHOhav 08 YWBEERBY a
0

sufficiently high holding value is insured even in a torn constructional
conponentanitHdtr afod, whereby a sufficiently high holding value is
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, is

galvanically bright nickel-plated and/or chromium-plated.

Though tﬁe 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.

NY2-130277.2

This Sheet Has Been

[T lll i



openiﬁg—iLssuLg;qgggggigﬁthe outer surface of the anchoring region is so
treate hat it has a -adhesive characteristic with respect to the
.hardenaf" m,ﬂ" e secondary expansion characteristic of the anchor
rod can’;BeH mmm"roved. Advant ageously, the outer surface of the
anchor rod, at I®ast in its anchoring region, is galvanically bright

ni ckel - pl ated and/ or chroniun}EIated. Though t he present

i nventi-on was shown and descri ‘es to the preferred -
enbodi ments, various nodifications thereof will be apparent to those
skilled in the art and, therefore, it i.s not intended that the invention

be limted to thg diiﬁlgﬁﬁﬂﬁs?ﬁgﬁi%%&I or 4 %%@ﬂé%t %&gﬁﬁﬁj, and departure

can be nmade ther&fromw Spirit and scope o € dppended cl ai ns.
VWHAT !ngbﬁgyggf 1 a trailin e ﬁﬂ?f?r3f8ﬂ1§8& @ftﬁt%aggn?nt anchor,
conprising a trailing region %1_ rovi ded Wt oad application neans (2),
an anChQHﬁﬁlﬂéﬁHf&h(ﬁgaﬁ§bﬁ?79'@ﬁeanéﬁoﬁinéeﬁééiQHG(@f 8abHepghbee
inorganic nortar nmass and organic nortar nass, the anchoring Tegion (4)
i ncl udi Nngm atf NAHst Jhd B EAdTA@EN4Ble EnbtadaBDer hbhEaseaaboNahdO)

organic mortar mass, the anchoring region (4) including a

front mixing section (5), a transporting section (10)

adjoining the mixing section, and a compression section (13)

adjoining the transporting section (10), the mixing section

(5) being formed as a head portion provided at a free end

(6) thereof with a cutter (7) extending substantially

transverse to the axis (A) of the anchor rod, and the head

portion having a region (53), an outer diameter (c) of which

is larger than a largest diameter (d) of the transporting

section (10) and the compression section (13), and a

transporting arrangement (9) for the mortar mass.

2. An anchbr rod according to_claim 1, wherein the
outer diameter (c) of the region (53) of the head portion
(5) exceeds the largest diameter (d) of the adjoining
transporting (10) and compression (13) sectioﬁs from about

1.05 times to about 1.07 times.
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dj oi wﬂ t he m Xi ng Xi ng Sect | on, and a conpression section (13) adjoining the

trans mmmnm”" 10), the m xi ng section (5) being fornmed as a head
porti Ifree end (6) thereof with a cutter (7) extending

substantlally "t r&nsterse to the axis (A) of the anchor rod, and the head
portion having a region (53), an outer dianeter (c) of whi ch I's |larger
than a | argest dlaneter (d) of the_transp rtln section (10) anpd the
conpre55|on sectid ‘; FRPE TN ASEF TG %&Eﬁﬁmﬁﬂ wRsTeHR the

nort ar rod acc aim1l, in the

outer d aﬁE?EFP?EfIBE Fﬁ&tﬁg& 315 “of BReHids0 0ot EOA-SesFEReds ne
| ar gest d| Egtsnd(§5g§&95ge ?f@ﬂyf¥1 bgéﬁgrﬁdgg %%%kl%%g qqgﬁre55|on

(13) sectl rom-a i mes

-21- whichSwides ?.g)c Qﬁrdlrr%@ti Oy ?:dt ne %‘f@elen‘gngrﬁ' el e

transporting section ( as a profi a coarse threa (11) and
i ncl udes gnphdkakblyy of cone-like sectlons (12) which widens in a
direction toward the free end (6) of the anchor rod. 4. An
anchor rod according to claim1l, wherein the head portion (5) has a
portion conically wi dening toward the free end (6) and opening into the
| ar gest di ameter 4 egiAm aféBdr hawdngcaozgingdtocalashapbe whelraihenheh
([err]) which takes
head portion (5) has a portion conically widening toward the
free end (6) and opening into the largest diameter region
(53) having a cylindrical shape and a length (f) which takes
up from about 50% to about 75% of a total length of the head

portion (5).

5. An anchor rod according to claim 1, wherein the
transporting arrangement (9) is provided in the largest

: diameter-region (53) of the head portion.(S) and is formed

by an appropriate profile of.a circumferential surface KSl)

of the largest diameter region (53).

6. An anchor rod according to claim 5, wherein the
profile of the circumferential surface (51) is a knurling
defined by grooves (90) axially extending from the free end

(6) toward the transporting section (10).
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up—f+em-abeut—506%to-about 75% of a total length of the head portion (5).ﬁ"é

"5, ] ording to claim1, wherein the transporting
arrt g IEﬂBrQV|ded in the largest diameter region (53) of the
head'} s is formed by an appropriate profile of a

circunferential surface (51) of the |argest dianeter region (53).

6. An anchor rod .ﬁccorﬂj(%ékpozcl .%nu%cmt%eﬁé]e afth % lnofeihethe

circunferential surface 'S a I ng by grooves (90) axially

ext endi ng 5{»9@&6(%?%50@ a( BbptAVaLy iFhem GBBSROL. bkd teeabiodt C1&mm
-22- . An anchor rod according to claim®6, wherein the grooves
(90) have angept makgéséraﬁuehoum- Firoint @boeutind tomabaot 3mmr gdst Wi dth
(mb_fron1about 1mm fo about 3nm the grooves (90) having flanks (91)

sl opi ng fr?f‘b@v@éowﬁ)bﬁh’ﬁrﬂﬁg E2anksov@nd tslepdinge drber engiraoveu kictdon 51) ,
with the | anks (91) of the adjacent grooves (90) nmeeting at the

ci rcunf er enp2pl towakdceheStjirendfbrentiglacurEanegl (63 )anwitdetthe ng edges
(93) which extend substantially axially along the circunferential surface
(51) . flanks §91) Afi &hehadjacenscgmogvies t(900] AeRtind s &he t he

transporting arrangenent (9) is formed by a thread-1ike
circumferential surface (51) and forming acute angles and

defining edges (93) which extend substantially axially along

the circumferential surface (51).

8. An anchor rod according to claim 1, wherein the
transporting arrangement (9) is formed by a thread-like
profile (95) of a circumferéntial surface (51) of the region
(53) of the head portion (5), with a rotational direction of
the coarse thread-like profile (95) corresponding to a

rotational direction of a coarse thread-like profile of the

transporting section (10).

9. An anchor rod according to claim 8, wherein the
coarse thread-like profile (11) of the transporting section
(10) has larger pitch (S,,S,,S;) and depth (t) than those of

the thread-like profile (95) of the head portion.

10. An anchor rod according to claim 1, wherein the
anchoring region -(4) has an outer surface which is non-
adhesive with respect to the at least one of organic mortar

mass and inorganic mortar mass.

NY2-130277.2

-39~ 22

This Sheet Has Been Reﬂlaced

AT




_profi+te—<95)—of—=a citcunferential surface (51) of the region (53) of the
head a rotational direction of the coarse thread-I|ike
profil ﬂll‘ Hﬂ“‘ﬂj’ m(t!jldl ng to a rotational direction of a coarse

t'hrea ro | the transporting section (10). 9. An
anchor rod accordl ng to claim@8, wherein the coarse thread-like profile
(11) of the transporting section (10) has Iarger JtC (Séherr% _
S[err],S[err]) and déﬁgtrar(qk)orﬁéﬁﬂtaﬁf%f%lfngt%? e (95) of
t he head portion. 10. An anchor rod accqr, gl n% to cI aim1l,

wher ei n the canehosingacegPsn thg) 3RGEOTARG, EEILER fade *Rhi ch is non-
adhesive with respect to_the at |ea f Qr hC -t ss and

i nor gani gakvapafaysat least one 3 s21En, YRS p'I%tte@ d@

11. An anchor rod according to claim 10, wherein the outer surface of the
anchor i ngh¥egiLyR- Pi)"‘ ed- gal vanically at |east one of bright, nickel-plated
and chrom um pl at ed.

——
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