. ;ope3deb\ _T(6T\GM, n v nan uoo~ BACKGROUND OF THE I NVENTION 1. Field of
‘the Inventio nt invention relates to an anchor rod to be rieceiy a3
in a bore f\M“\@ E\W\\ﬂ‘?@ nortar mass and having a connection region and an

~«anchoring r ovided with a plurality of axially arranged one after
anot her, coni cdf®¥] ar gement s the di aneter of which increasﬁﬂwﬂmmmWWMWMlng
direction. 2. Description of the Prior Art In addition to c
connection systens with which attachnentl -points are forned by ansgxpansi on
dowel which is formand/or force-lockingly anchored in a bore, prior art
di scl oses a chem cal connection technol ogy according to which an anchor rod
is inserted in a r esNCHORGROGDFOR AlTEINBCTIONANCHORINGESS TEMI becones
secured there after hardening of the nortar mass. The advantage of the
| at er connection systens conppgk&RDONDhEF THEYIHNVENTION of expansion
pressure to a greatest possible degree and, therefore, allow for snall
spaci ngs between the axes and edges. For heavy duty attachnments, connection
anchor systens arelusedFielé ohi theaInveérdtioml 7003 -2 nul ti-conponent
organi c and/or inorganic nortar mass fills a prelimnary formed bore, with
t he conponents of the nortar mass being separated, before anchoring, by
their glass or plastic packing, An anchor rod for use with such ,a systemis

9,
di scl osed in EuropedR PEEEREC PLBYFREHPONTERR B D F56H2 A DGRRY ahitthore rid,
which is disclosed,in this publ.i.catjon,.is rotated about its | ongitudinal
axis and i SHSVEL i & aFod%r (%llf]ﬁ'ﬁdedﬂvﬁ}} i 8‘8&%8%%??%0?“9 %t?rvtlél fass. The
i nsertable or. rod destro j i I: r RS
component s S RS B hanh i B ARat R P Aee T ST e or
| ess honbgeneous § dif €54 i ing 1 alﬂearf%@@mnt ¥ ahd 260MHUL i i@k 1t he
br oken pac%?hg.'ﬁé?resulﬁing%{oad val ue of f%e at t achnment depéngs on the
i nterm Xi NG rofa Adtndi d afhdTRE S @O Whicho ikreagRd, iin af RetRasl, a
plurality of different designs of the anchor rod was proposed which should
have i nsureliareatespiat e i nterm xi ng of the mass conponents and comm nution
of the packing, wthout deactivating the nortar mass by overheating. The
drawback of this technology consists in that the placing and handling of
the nortar mass packing should be done with an utnost care, in particular
with gl ass packing2-to PrevehRPtind PpAckPAgPF+®m Met ng broken. Al so known
are connection anchoring systens with which

In addition to classical connection systems with which
attachment points are formed by an expansion dowel which is
form-and/or force-lockingly anchored in a bore, prior art

| discloses a chemical connection technology according to which
an anchor rod is inserted in a receiving bore filled with a
mortar mass and becomes secured there after hardening of the
mortar mass. The advantage of the later connection systems
consists in that they are free of expansion pressure to a
greatest possible degree and, therefore, allow for small
spacings between the axes and edges. For heavy duty

attachments, connection anchor systems are used with which a



. the nortar mass is prelimnary mxed and.is placed in a " 14 JAN 2003 -3
prelimnary formed bore. Such connection anchoring systens which, e.g., are
produced by the assignee of this application, are primarily used in 4 JaN 2003
“brickwork, in particular, with the use of hollow bricks. Usually,
t wo- conponent mass i s squeezed out of separate packings for the reactive
Conponents by a squeezing apparatus, i,s mxed in a mxing apparatus |ocated
in front of an outlet opening of the Squeezing apparatus, and is injected
in a bore which is prelimnary formed in a brick work. For better
distribution of the prelimnary m xed nortar mass and to prevent the nortar
mass from penetrating into a hollow of a brick in which the bore is forned,
the receiving bore is provided primarily with a sl eeve having rupture
poi nts. Taliciskbmpaneaipbetaniicl khagoof idorgantivi mgrhatrempeevicdedswat h a
sl eeve, the nortar mass should be injected toward the bore nmouth fromthe
base of phelhioieary decoecdaboeew whta phedebeponredspodcess. mbhear t he
anchor rod is inserted into the bore filled with the nortar nass. After
har deni ngasfs beéngoseprrated, bkéozmchorhpodngwhbrhtheipr ghasel prf or ned as
a thread anchor rod, becones fixed in the bore. The_ |oad val ues, which are
achi eved B3 SEACC PRGKR DG t hAPhaNRBeHRNTalt AEKNERE WéERnsNGHy2 a¥peem is

primarily on_the strength of the brick. ring the attachnent in a holl ow
naterial9%?3&9Fe§n180ﬁgF898?ntﬁétSEHiBVQEESaEgPQCﬁﬁé Ovarié< depéhs, in

ddi ti d ' 1_Xi f . [ f th 4
TAN 2005 P SHE e Ear HACE, o Sa06A0PRE BBChLonEEP RS REre TP FERNPh a
rortar Mgduc e sl 1ohiydgulinbe J006e il BMBELFEnTaRR CATRARRNES 1y Ch are

stored in separate glass or plastic packings and are m xable only in the

bore, can,iRe eh@bneeky &Skl hoeeatr ahked. The YhseethbyOhnkhermpEkar nmass
conponents is relfatively Tow This results in that upon being rel eased from

their pagdstgoyst RbeMmpalikinghss ¢OARBNEALSmbkewr HAEGer coiichedtaViaky
forces, toward the back of a substantially nore or less vertically

ext endi ngdnrad neddhen Thiee riptiae adlecadchori zodt arby ides £omaaoreedrufwasds,
or during an overhead nounting, the | ow viscosity presents substanti al

di ffi cul Hamdeacayse intermistiang wds $hel opmponenss end lsomsinmitd ompofar
masses, which are m xed imediately before being injected into a receiving
bore, havdea HFiofey Pschingy. Ther sesie L iffeyCafe Vadivcamfe th6r filling

hor ~. zont al_ or. upmagg%y inclined bares as.for the overhead

) wel |
nountirm}aq%ﬁﬁgﬂﬁ?F_ %ﬂ$syf§b5 etﬁnégﬁmg%éggnffa &Faﬂﬁﬁ@ﬁxTSPSFilling t he
bore. If to@n%cﬁq%?{%:'sm n%royttr?iée%nréorti r tmsiﬁﬁgtr”t%ﬁéﬂr%ﬁti\%& for m t he back of

the bore S0 Oor'e nfou It mdy "happen boré uld not be

adequat el fdd e \q$ts'3. he JPIhRN MRSy MBdPakl SHPosdd wier edicpn Of the
back of the bore, the anchoring region of the anchor rod can be 14 JAN
2003 -5 imadequaigley Lirheddetide ibhe kil S $heWtia@s RRERdnedIts and
| comminution of the packing, without deactivating the mortar
mass by overheating. The drawback of this technology consists
in that the placing and handling of the mortar mass packing

should be done with an utmost care, in particular with glass

packing, to prevent the packing from being broken.

Also known are connection anchoring systems with which

the mortar mass is preliminary mixed and is placed in a



affects the achi evabl e | oad val ues. Accordingly, an object of the present
invention is to provide an anchor rod to be received in a bore fill?d wth
a nortar mass which would insure an adequate filling of the back of ¢ AN 2003
.bore with the nortar mass having high viscosity. Another object of the
present invention is to provide an anchor rod which would insure as

conpl ete as possi bl e enbeddi ng of the Zanchoring region in the nortar nass.
A further object of the present invention is to provide an anchor rod which
can be used with a nortar mass the reactive conponents of which are m xed

I mmedi ately before injection outside of a receiving bore. A still further
obj ect of the present invention is to provide an anchor rod wth which the
danger of deactivation of_ the nortar mass, which fills the bore, as a

resul t FFvarTEEN fPTMed RHFRfent HTSIRITES GO HER TRVENTY O Stems

which, e.g., are produced by the assignee of this application,
are primarily used in brickwork, in particular, with the use
of hollow bricks. Usually, a two-component mass is squeezed
out of separate packings for the reactive components by a
squeezing apparatus, is mixed in a mixing apparatus located in
front of an outlet opening of the squeezing apparatus, and is
injected in a bore which is preliminary formed in a brickwork.
For better distribution of the preliminary mixed mortar mass
and to prevent the mortar mass from penetrating into a hollow
of a brick in which the bore is formed, the receiving bore is
provided primarily with a sleeve having rupture points. To
insure a complete filling of a receiving bore provided with a
sleeve, the mortar mass should be injected toward the bore
mouth from the base of the bore in accordance with a
predetermined process. Then, the anchor rod is inserted into
the bore filled with the mortar mass. After hardening of the
mortar mass, the anchor rod, which is primarily formed as a
thread anchor rod, becomes fixed in the bore. The load
values, which are achieved in brickwork with the known
attachment technology, depend primarily on the strength of the
brick. During the attachment in a hollow material, e.g., in
concrete, the achievable attachment values depend, in addition

to adequate intermixing of the reactive components of the



~ 4 ~aN 2003 -G These and other objects.of the present invention, which
wi || becorme apparent hereinafter) are achi eved by providing an ancbgu&wmhj
to be received in a bore filled with a nortar mass and conprising a
-.connection region and an anchoring region having a plurality of axially
arranged one after another, conical enlargenents with a dianeter of which
increases in a setting direction. The 4conical enlargenments are provided
with circunferential sections which are radially spaced froma | ongitudi na
axis of the anchor rod by a greatest distance and a result of recess, and
having a radius smaller by fromabout .Immto |.5nmmthan a half of a

nom nal di ameter of the anchoring region receiving bore, and extending, in
a circunferential direction over an angle of up to 300, preferably, over an
angl e fraoredpuinail,t @18606h ORe pbeigeonebEythé bbeecaBehdedngitrghon of

t he anchor rod according to the present invention insures that during the
drive-i rmoftéahemanshor Thedfilhéngoof atheassreswiltspharedri maasdi recti on
toward the back of the~bore and is conpressed. Only when the nortar nmass
reaches thepponensm ovhihb bBveestcaadahnadenautbfydypreat er poaatdepressure
be generated and which displaces the nortar nass radially so_that it

over | apsPRRBLRPECBRFcPERt PaKaRERt PBAX &R ERR BBHFcaF2Bnbar gehdhi¥elwthi ch

are spaced fromthe | i.tudjipal axis of the anchor rod by a 14 JAN 2003
or eat oot S8F &t ¥nCERCERA B ckvaPasY S PROBRFY Ry REnBOBFaFi BERry m xed nortar

, whi ch I Ly fill : LV b b :
st bu%éﬁpgﬁérﬁ:?ﬁ%i%?? Exfedntsb®, i BoEbIn G 0dRe Bnl PR paPEPEL ar
Can be GupeTT B8 t A lgh ChE BAPEERBa n Favehy: [Eore PRearea-Patorhe

anchor r@daks enbeddgdaifciheopeetar cBRasqatRBILLBR 8Bt B subspghbigh 1the
anchoring region. The di nensions of the anchoring region of the,anchof rod

are so smbeeted kst saradeguayebytbaBifgChese- sewheanthenbope betwaen the
coni cal enlargenents and the wall of the receiving bore that insures

i nsertionopfzbheaddghor dediandipedvepwarfisl t eri Agrdny eh bwgridadnts
containing in the nortar nass. It is advantageous when one or several

coni cal wAlAEgEMentieatevwprdsraedtunpacepntantubstienaiadedifncubbiiels is
radi ally spaced fromthe |ongitudinal axis of the anchor rod by a greatest
di st ancePeGRtRer EREsTOEL2pr BREFABLPWS| RUR PEr APEf PRAGrI i ng. Thereby, the
cross-section, which remains between the bore wall and the coni cal

enl argenents, can be reduced in accordance with the flowability of the

oI o RV A A TR 9 ARSI e BRgESSIS,
being injected into a receiving bore, have a high viscosity.
Therefore, they are suitable for filling horizontal or
upwardly inclined bores, as well as for the overhead mounting.
However, a high viscosity can present a drawback for filling
the bore. If the preliminary mixed mortar mass is not
injected from the back of the bore to the bore mouth, it may
happen that the bore would not be adequately filled with the

mortar mass. In particular, in the region of the back of the

bore, the anchoring region of the anchor rod can be



_g_rod in a receiving bore filled with a prelimnary mxed nortar nass.
‘For the initial conpaction of the notar nmass, it is preferable when the
recesses on the circunferential sections of two, axially follow nd &dM2003
.other, conical enlargenents are circunferentially offset relative to each
other. In this way, additionally, a favorable condition for better
intermxing of the nortar mass is created, which further contributes to the
har deni ng reaction. According to one-preferred enbodi nent of the present

i nvention, the conical enlargenents are provided with flattening,
preferably, extending parallel to each other. The flattenings are so
arranged that a circunferential section which is radially spaced fromthe
| ongi tudi nal axis of the anchor rod by a greatest distance and have a

flatteni, [S.S d fr e, longitudinal axi i by a
ninimm #gﬁﬁéﬁhﬁlgfgﬁ%gbgﬁ%%Q_5%ﬂhn §“?%F?¥oﬁ?%%??%%iggoé%ié%fgg _aI
d|stangﬁgg%zﬁg%opﬁéIgéﬁgg@gbf%r% &g éé! section fromthe |ongitudinal

axi s. ted geonetry o e anchoring region of the anchor rod
according to the present invention insures a desired initial displacenent
of the nortar mass filling the receiving bore toward the back of the bore

1 4 JAN 2003 - 9pdpetTddirigiiyg aef cbecanafor heogrigtient HavikatdonThentct he
nortar mass can fl ow backwards, w thout causing sedi nmentation or resistance
whi ch woutalv hde eam espiched théd tsebofrereibxeéssnve boreeffbledrviimgt he
anchor rod in. The formation of flattenings on the conical enlargenent is

t echni caldytar nphes avdi chnwdel dokesire aagoadeappbet fi &l fagdinef . the back
Advant ageousl y, the flattenings of axiall arranged one behind the other,
coni cal @hlEigReResWhFl bR SBPTFRY JPRFR %6Véaﬁh ¥ReV 1FFCRI Y r cunferenti a
direction by an angle from about 45 to about 180C. Wth :such displacenent
of the flattenings relative to each other, upon driving of an anchor rod in

a_recei ving cor g, Ll gl 1 1A%, ALE ANGT ALRALIIL IS ST Y- ASS, Whi ch

favorably inproves Tnterm-xing e“reactive conponent's o e nortar

mass. | rgﬁc%%ﬂéy%w &z?i&ﬁewBﬁféefﬁshPé(eQE' 88mpiBeccoBi gaks el ar gement s
are adjolned, starting froma free front end of the anchoring region, by
opposed &%@&@in?egfoﬂﬁetQﬁcﬂbﬁﬂﬁéefeQioMM.ﬁMﬂé”th’éHt“@ab@. a setting
direction. This favorably influences the displacenent of the nortar nass
toward the recesses or flattenings. Thereby, the resistance against the

di spl acenent of the anchor rod into a filled wwth a notor nass bore renains
relatively smal 1A furthexr] A%ij2E03 ofl G hac qoradiany: tinvarstimy isy efceprsyide
enbodi ment of the present invention, the axially follow ng each ot her

coni cal @pl argbaenredarbighf sen be| wsedevibheachostpsr "pRSathadi al
direction and, with respect to_the, | ongitudinal, axis_of tge nchor rod. The
of f set d?e?ﬁElEEnFEQPOBﬁPEFQBEEHPécha rBeMiBhdi 4BPEd1a5%4N g?%%?ﬁative to

t he fornytiog gfnong-sk e flattengggg.gnd h%ve the sane effect with regard
to the dt 31 FrBEPToR 6P *Ehe Ohort AF CHELE"8vEP the entire depth of the bore. A
particul ar good ratio of the distribution of the nortar mass to the

resi stance to the insertion of the anchor rod into a filled with a nortar
nmass bore is achi emed mwhen-dhie- radiade df sete Widsd@sPaGiedtdids to

| ongi tudi nal axis anounts to from'about .5nmmto about 2. Smm Wen the

radi al | yppbi{rsat, ahokheworgregewannt Wi chcehieC dangdlrabgedents ikhaveoanodf f set
inacircunferential direction that anbunts to from about 45 to about 1BO,
t ur bul enckeei sogener ated,i waide thélsochar bowes wsi ehriesudicspfaced al ong the
anchoring regi on backwards. This further favorable influences interm xing
of the rewuerheatévapoAasnpseytnthe . nortar nass.

SUMMARY OF THE INVENTION




~ 4 JAN 2003 It is advantageous when the anchoring region has an outer
surface to which a nortar nmass does riot adhere. Preferably, to this end,

the anchoring region is provided with a sheathing or a coating to1thMhﬂMﬁe
;mortar mass does not adhere. Thereby, the anchor rod, upon appiication of a
| oad thereto, can be displaced with a fissure being formed in the bore.
Thereby, the hardened nortar nass car bs pressed against the bore wall, so
that a form/l ocking connection is forned between the bore wall and the
shell formed of the nortar nmass. This secondary expansion defines a
fissurehandling capability of an anchor rod, and the anchor rod can be
inserted in an area of concrete subject to tensile stresses. The novel

features of 1he Ry esentagM¥eLlony ehlchoar engopeLdenedy ﬁ%egbgBﬁCtﬁﬁksﬁ'c

for the inventio partlcu ar e ap en cla

t LGt
:)B\é(ragt: gnm ]Eoge%% Wre t| ona a véarf]t %322: ﬁéaﬁheﬁg Iit]’lner er’gg%eg wtl be
best undef$t;0 \,ﬁﬂ lics&nas hee fﬁééwerzg detaidad desarddtiam of RAfe neds

enbodlnents n read wth reference to the acconpanyi ng draw ngs. "4 JAN
2003 - 17 a5 EFODRSERIY ON BRIRSE Hrewy N@Slpir’g and sABWATEMOBIRY vi ew of

Fig. 2 shoke Ehom A U o TH=eacdrt ShoOmLAdY of *ERCREn ST 3%%%

accor di ng gsﬂqneﬁft? el 3N+ & yeehug@aqt%gg%&,@lm% @Vﬁl%e%&a' f"ﬁﬁ"l8

third enbodi of an anchor ng to pr ésent i fvent
increases in a setting direction. The conical

enlargements are provided with circumferential sections
which are radially spaced from a longitudinal axis of
the anchor rod by a greatest distance and a result of
recess, and having a radius smaller by from about .lmm
to 1.5mm than a half of a nominal diameter of the
anchoring region receiving bore, and extending, in a
circumferential direction over an angle of up to 300°,

preferably, over an angle from about 10° to about 90°.

The geometry of the anchoring region of the anchor rod
according to the present invention insures that during the
drive-in of the anchor rod, the mortar mass is displaced in a
direction toward the back of the bore and is compressed. Only
when the mortar mass reaches the bottom of the bore, can an
adequately greater counterpressure be generated and which
displaces the mortar mass radially so that it overlaps the
circumferential sections of the conical enlargements, which

are spaced from the longitudinal axis of the anchor rod by a



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An anchor rod accordi ng
to the present invention, which is shown in Fig. 1, is generally deS| nat ed
with a reference nuneral 1. The anchor rod 1 includes a connectionl 4 J&N a2
which is adjoined, in a setting direction, by an anchoring region 3. In the
use position, the anchoring region 3 is located in a receiving bore which
is filled with a nortar mass. The anelofing region 3 has several, e.g.,

four conical enlargenents 4 arranged axially one after another. The 14
JAN 2003 -13 conical enlargenent 4 are widened in the setting direction up
to a circunferential section 5 which is spaced froma |ongitudinal axis A
of the anchor rod 1 by a greatest distance. The radius r of the

nf t t | | f bout bout 5mmth
a halT oFeThl eﬁsnﬁﬁaigﬂFane?ai”%?cﬁﬁar%ar2°?%aaﬁ¥%hW?xe bhenor rog 17

Lﬁf:t;iﬁen%?lﬁﬁar;egwgg? GenOeFef, PERE. uBTbhae e ok st PR ET R B i ng.
can be fofOedeceiging %9&8”9E%Hd?gahi§@g§£h99d Lpste eoénégfelaggtéud'na'

knurllng, the recess can or ne rough toot the As a
resul t O&fthﬁefQEEEEVQH Oﬁokéeahéce§§e§a¥t1&8§af'rf&ﬂéﬁréﬁé'ﬁécﬁGGE'O” S,
which is radially space% fromthe longitudinal axis A of the anchor rod 1
by a greghestedestrangebots . segrenetrdesfhemeiuneust et rot nakt ¥rexkendiag
circunferential sections 5 of a conical enlargenment 4 extend over an angle
whi ch anbantegperdiedurhtougdbOther bbeeabbbythallThérebe, situng bneuaéder
another circunferential sections 5 of a single cone-like enlargenment 4

ext end i hhatcicheuanehent rafl dbrembeddedoinr tha aaguparmpegi ahongonhabout 10
to about 90. 1 4 JAN 2003 -14 Starting froma free front end of the
anchor|ngnFégﬁoﬁeggthh@fCBHPCQPCBﬁFaﬁgeﬁBﬁ%§n4 aTEeaGPEFH§H°B§ PEspBBti ve

opposed cones 6 the di,aneter of which dim.nishes in the s di rection.
The oppo§58%85ﬁ@§ eeaaraiﬁ% £BepBREROE| FO% AZC PP COREBELRE: BPACeER! ons o

longi t udnasratEe A PEY L BERReR s P e B oy rRe Paroeb el Brg ncéggiﬁgaﬁiﬁg}the
rod_accocdiagotaetbe Brasent M?X%nBEOEheWQEEF y303hBURel BnELO2urLsS

general | esignate erence numera asi ¢ design of the

anchorlngn%@gtqanZ%fOEhEhanaﬂ6B0&oaoan31 kevehbkl ai1terihg €asigr of the
anchoring region 3 of the anchor rod 1 ﬁomn in Fig. 1. Corresponding

el ement siabrelde canehebncadnihgaie dbe goated wekb.the sanme reference
nuneral s as respective elenents of the anchor rod 1 but increased by 20.
The main difference between the anchor rod 1, shown in Fig. 1, and the
anchor rod 21, shown in Fig. 2, consists in that the conical enlargenents
24 are provided Tk thS HAACRIIPES t EREI RN OT TRV EYAL tEIIRAL 27 extend in

the axial direction, preferably, parallel to the |ongitudinal axis A of the
anchor r&& 2fgefﬁ€t§rﬁ5ﬁg€ﬁﬁﬁﬂd8@ PﬁeafF&FFBWFﬁ§§n§?gh S§8t%8PecW§&CPhat a

circunferenti ﬁ ction thfwggch |le%pag % Rac;dsfrg @Fe axhs A of the
anchor ré8§ 2% 6§ gFggfg &]gkgﬁﬁé g 58 745y pg i G8¢
rod by a greatest distance, with recesses, preferably, in a
form of knurling. Thereby, the cross-section, which remains
between the bore wall and the conical enlargements, can be
reduced in accordance with the flowability of the mortar mass,

without causing sedimentation of the mortar mass or excessive

increase of forces necessary for the insertion of the anchor



1 4 JAN 2003 -15 flattening 27 by a m nimal distance s which anmounts from

~ -30%to 90% of the radial distance r of the non-flattened circunferenti al

section 25 fromthe longitudinal axis A The flattening 27 of the 1coAN 23
.enl argenments 24, which follow one another in the axial direction, are
circunferentially offset relative to each other. In the enbodi nent of the
anchor rod shown in Fig. 2, this circuynferential offset amounts to about
180. However, the conical enlargenents 24 can have a different
circunferential offset of the flattenings 27 which can anount from about 45
to about 180. Starting fromthe free end of the anchoring region 23 of the
anchor rod 21, the coneical enlargenents 24 are again associated with
respecti ve opposed cones 26 the dianeter of which dimnishes in the setting
directi ggad TheaoppesedifngnesrdbradietnwitBspeptielehynatiye mikequimcerant i al
section 25 which are radially spaced fromthe longitudinal axis A of the
anchor mads2l1 by a | argest distance. A further enbodi nent of an anchor rod
according to the present invention is shown in Fig. 3. The anchor rod shown
in Fig. 3 is generally designated with a reference nuneral 31. The
connection region of the anchor rod 31 is designated with a reference

nurer al 32, andFex stichort FRp reQiRAr G O] gHR PR ¥ @S ef Bt eh®e nuner al
33. Aplurality_of conical 1 4 JAN Z003 - 16 enlargenent 34 is provided
in the sﬁeﬁ&rﬁﬁ@er WHEBnthS. TERESESRI ORI CBAI SrgENBRETSRtARE PEFCAORP of f set

relative t% each ot Eirgl&g respect éo % e Iongi t.udilnal axi s A of _the
anchor PSAT¥P: THeatddi APLSPHIBE §2F8I SFPTE 1 SOPAE 3 o TG ATE SR tax i A

t ! . t t 2. n,..T pall f i
ol ar gertre 28 BTy, BrAURE reaaiihe RS LS oneT. Stk R Mevunt i a

di recti Qadi%&%ha&qy,yla theotahauntengatiah ebksele t@feraxindldrhiaiiranged one

after another, conical enlargenents 34 anounts from about 45 to about 180.
In the embodiorenl ahskhesareharedqdwiiewn fulthied cnthli®utidscwd enrnti al

of fset of the enlargenents 34 anmounts to about 180. The enl argenents 34,
whi ch anherdatiialy yeard ionhr.cunfernetially offset relative to each other, are
separated from each other by substantially cylindrical stub sections 38.
The stub sections 38 adjoin, respectively, circunferential sections 35
which are radially spaced fromthe axis A of the anchor rod 31 by a | argest
di stance. The AFFERiedltatone sereforsedeenbpdipreahi @€ bRerBULERNY of f set
relative to each other and wi.th respect to the | ongitudjnal .axis A of the
anchor AEYeREI0Ry ShGwT ot GBilg erd 2IgRRSAHS AdS (Pﬁoq’sﬁ#fdad@'tﬁ’f a cylindrical
stub section 38 can _be radially spaced, e.q., -Lram.the |qgngitudi nal,,axis A
by the %ér?g: SeIging (ﬂrgtfa?ﬁ(?galé’s Y |erﬂ%éaﬁgapg1ff 1&<ﬁq‘oitrﬁ r?ga%q'hg)té'ieu’%' sectt on
enl ar ge ” inLeund er, i rLac Quy cal 14
JAN 200?1 r;lltlt7t%lehn r@rsggn%n{g osfq%taa!n eeClS g(%agi %e?%i%m%‘{%ﬁ%ﬁéco%%ed cone
36. In qrdem fiqr r_tahﬁ.a@rl%h@fpar&éiﬁ from khe3l dn@y it frRst sk ise oM dadey
expansion action in case of formation of a crevice in the receiving bore,

t he anch@ichoad rbd 2, a3bhreatesd Mitdwince espgediawe afllayiaginegiions 3, 23,
and 33 an outer surface to which a nortar mass does not adhere. Preferably,
t o this sgredhed Hercamdtier ilvngidggidamad, a23,s 33 hHaee Al atoreradieriyng coati ng or
are provided with a sheating. Though the present invention has been shown
and desdHirsew winadiradf eligtEnao whistefamaued efisodiTamt3 08 ueh & e et y
illustrative of_the present invention and is not to be construed as to be

|i it ed B3¢ iae GisS@BSePlerfodtithienta Widisst detciMeiont Bt  Sefti ®he present
[ ti i ncl.ud 1 di ficatl , iati d/ | t t

embod M i TP T EHHAT AE Sc Bl (T 1HE B CLETS TSRt | GRC as def i ned
by the %BQ%@%%%éjfgég%n of the anchor rod according to the present

invention insures a desired initial displacement of the mortar

mass filling the receiving bore toward the back of the bore
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bore filled with nortar mass, conprising a connection region (2, 22, 32);
and an anchoring region (3, 34, 33) having a plurality of axially arranged,
one after another, conical enlargenents (4, 23, 34) with a dianmeter of

whi ch increase in a setting direction and which are provided with
circunferential sections (5, 25, 35).9which are radially spaced froma

| ongi tudi nal axis of the anchor rod (1, 21, 31) by a greater distance and a
result of recess (7), and having a radius (r) smaller than about Olmnmto
about 1.5mmthan a half of a nomnal dianmeter of the anchoring region

recei ving bore, and extending in a circunferential direction over an angle
of up to 300. 2. An anchor rod according to claim1, wherein the

ci rcunf evepni drivengi ofistlis, arshos5yodfint @ity do@rg ar gimnt e 24, 34)
extend, in the circunferential direction, over an angle anpunting to from
about 10MPBtapouRssocan. fhew apRrAEVAFIE, MERMM MRS EIAi THALMeHS o at

| east one of conical en] argenen 4) is provided, on circunferenti al
sect i onsC¥5¥eFARFARFG ¥phe dw??%ﬁ?n ’g“ﬁ%:e R iy 2'%6% us§ 9C’f.C 4ngi t udi nal

axis (A)eggegsgggakggéedfggaQ%fVixétPhéeggéﬁgg rod in. The formation
of flattenings on the conical enlargement is technically

simple and can be done in a cost-effective manner.

Advantageously, the flattenings of axially arranged one
behind the other, conical enlargements are offset relative to
each other in a circumferential direction by an angle from
about 45° to about 180°C. With such displacement of the
flattenings relative to each other, upon driving of an anchor
rod in a receiving core, turbulent streams are generated in
the mortar mass which favorably improves intermixing of the

reactive components of the mortar mass.

In accordance with the present invention, the conical
enlargements are adjoined, starting from a free front end of
the anchoring region, by opposed conical regions the diameter
of which diminishing in a setting direction. This favorably
influences the displacement of the mortar mass toward the
recesses or flattenings. Thereby, the resistance against the
displacement of the anchor rod into a filled with a motor mass

bore remains relatively small.



(7)

formed by a |ongitudinal knurling. 5. An anchor rod according to cla

Wherein the recesses (7) provided on the circunferential

4. An anchor rod according to claim3, wherein the recesses (7)

are

AN 2003

surfaces of two

axi ally adjacent conical enlargenent (4) are offset relative to each other
in the circunferential direction. 6. An anchor rod according to claim1,

wherein the conical

enl argenents (24) |@re provided with flattenings (27),

and wherein a circunferential section (25), which is radially spaced from

t he | ongi t udi nal

have a flattening (27), is spaced fromthe |longitudinal axis (A) at t
flattening (27) by a mninmal radial distance (s) which anbunts to fro
to 900 of radial distance (r) of a non-flattened circunferential section

(25) fromthe |bagbrdihaatoaxnetiey. prefanredcempodbentcofdihg to claim6

wherein the flattenings (27) extend parallel to each other.

whi ch are

?0

axis (A) of the anchor rod (21) by a greatest distance and

he
m 300
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8 PI&FeAifc HAW andd Choc sl igiited- 1 dioklovimde f&ch (de fnddiadgs (27)

ative to each othe

direction and with respect to the longitudinal axis of the
anchor rod. The offset of the conical enlargements can be
considered as an alternative to the formation of one-side
flattenings and have the same effect with regard to the

distribution of the mortar mass over the entire depth of the

bore.

A particular good ratioc of the distribution of the

mortar mass to the resistance to the insertion of the anchor

provi ded on the rangﬁg_one af ter anoth?{Ig%giggké%yéirgenents

(24), afSGHEHENS &S &P %a

rod into a filled with a mortar mass bore is achieved when the

radial offset with respect to the longitudinal axis amounts to

from about .5mm to about 2.5mm.

When the radially offset, following one another,
conical enlargements have an offset in a circumferential
direction that amounts to from about 45° to about 180°,
turbulence is generated inside the mortar mass which is
displaced along the anchoring region backwards. This further
favorable influences intermixing of the reactive components o

the mortar mass.

f



- other in the circunferential direction. 9. An anchor rod according to claim
8, wherein the flattenings (27) are offset relative to each other |B4U%ﬁzw3

circunferential direction by an angle from about 45 to about 180. 1

anchor rod according to claim1l., wherein starting froma free front end of

the anchoring region (3, 23), the conical enlargenents (4, 24) are adjoined

by opposed conical regions (6, 26) a-dijaneter of which dimnishes in a

setting direction. 11. An anchor rod according to claim1, wherein the

coni cal enlargements (34), which follow each other in an axial direction,

are radially offset relative to each other and relative to the |ongitudinal

axis (A). 12. An anchor rod according to claim11l, wherein the radial

Lve, e longitudi nal axis (A anmounts to from about .5mm
?szggugdé gﬁL?tigiléoﬁ Qﬁ%&ﬁgékus when the agc oring region has an

outer surface to which a mortar mass does not adhere.
Preferably, to this end, the anchoring region is provided with
a sheathing or a coating to which the mortar mass does not
adhere. Thereby, the anchor rod, upon application of a load
thereto, can be displaced with a fissure being formed in the
bore. Thereby, the hardened mortar mass can be pressed
against the bore wall, so that a form-locking connection is
formed between the bore wall and the shell formed of the
mortar mass. This secondary expansion defines a fissure-
handling capability of an anchor rod, and the anchor rod can

be inserted in an area of concrete subject to tensile

stresses.

The novel features of the present invention, which are
considered as characteristic for the invention, are set forth
in particular in the appended claims. The invention itself,
however, both as to its construction and its mode of
operation, together with additional advantages and objects
thereof, will be best understood from the following detailed
description of preferred embodiments when read with reference

Lo the accompanying drawings.



-71 13. An anchor rod according to claim11l, wherein the radially offset
relative to each other, follow ng one another, conical enlargenents Kﬁ%hNZW}
are offset relative to each other in a circunferential direction by an
angl e amounting to from about 45 to about 180. 14. An anchor rod according
to claim1, wherein the anchoring region has an outer surface to which a
nortar mass does not adhere. 15. An anehor rod according to claim 14,
wherein the outer surface of the anchoring region has one of a sheat hing
and a coating to which the nortar nmass. . A .As9 . AhS . A A . AN . A&(. Aa

A9 1 LA AL RA9.S A9, AY Af

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an axial view of a first embodiment of
an anchor rod according to the present

invention;

Fig. 2 shows an axial view of a second embodiment of

an anchor rod according to the present

invention; and

Fig. 3 shows an axial view of a third embodiment of
an anchor rod according to the present

invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An anchor rod according to the present invention, which
is shown in Fig. 1, 1is generally designated with a reference
numeral 1. The anchor rod 1 includes a connection region 2
which is adjoined, in a setting direction, by an anchoring
region 3. In the use position, the anchoring region 3 is
located in a receiving bore which is filled with a mortar
mass. The anchoring region 3 has several, e.g., four conical

enlargements 4 arranged axially one after another. The
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10Tuv, -. éﬁ§I§€§&$9%?§o&)aBE&QWZ§ﬁ&)to about 1.5mm than a half of the
nominal diameter of the bore in which the anchor rod 1 is

received.

In the region of the circumferential section 5, the
conical enlargements 4 are provided with recesses 7 which, as
shown in the drawing, can be formed, e.g., by longitudinal
knurling. Instead of the longitudinal knurling, the recesses
7 can be formed by rough toothing and the like. As a result
of the formation of the recesses 7, the circumferential
section 5, which is radially spaced from the longitudinal axis
A of the anchor rod 1 by a greatest distance, is segmented.
The circumferentially extending circumferential sections 5 of
a conical enlargement 4 extend over an angle which amounts
maximum to 300°. Preferably, all of the strung one after
another circumferential sections 5 of a single cone-like
enlargement 4 extend in a circumferential direction, over an

angular region from about 10° to about 90°.
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Starting from a free front end of the anchoring region
3, the conical enlargements 4 are adjoined by respective
opposed cones 6 the diameter of which diminishes in the
setting direction. The opposed cones 6 adjoin, respectively,
the circumferential sections 5 which, as it has already been
discussed above, are radially spaced from the longitudinal

axis A of the anchor rod by the largest distance.

An anchor rod according to the present invention, which
is shown in Fig. 2, is generally designated with a reference
numeral 21. The basic design of the anchoring region 23 of
the anchor rod 21 is similar to the design of the anchoring
region 3 of the anchor rod 1 shown in Fig. 1. Corresponding
elements of the anchor rod 21 are designated with the same
reference numerals as respective elements of the anchor rod 1
but increased by 20. The main difference between the anchor
rod 1, shown in Fig. 1, and the anchor rod 21, shown in Fig.

2, consists in that the conical enlargements 24 are provided
with one-side flattenings 27. The flattenings 27 extend in
the axial direction, preferably, parallel to the longitudinal
axis A of the anchor rod 21. The arrangement of the
flattenings 27 is so selected that a circumferential section
25, which is radially spaced from the axis A of the anchor rod

21 by a greatest distance, is spaced at a respective
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flattening 27 by a minimal distance s which amounts from 30%
to 90% of the radial distance r of the non-flattened
circumferential section 25 from the longitudinal axis A. The
flattening 27 of the conical enlargements 24, which follow one
another in the axial direction, are circumferentially offset
relative to each other. In the embodiment of the anchor rod
shown in Fig. 2, this circumferential offset amounts to about
180°. However, the conical enlargements 24 can have a i
different circumferential offset of the flattenings 27 which
can amount from about 45° to about 180°. Starting from the
free end of the anchoring region 23 of the anchor rod 21, the
coneical enlargements 24 are again associated with respective
opposed cones 26 the diameter of which diminishes in the
setting direction. The opposed cones 26 adjoin, respectively,
the circumferential section 25 which are radially spaced from
the longitudinal axis A of the anchor rod 21 by a largest

distance.

A further embodiment of an anchor rod according to the
present invention is shown in Fig. 3. The anchor rod shown in
Fig. 3 is generally designated with a reference numeral 31.
The connection region of the anchor rod 31 is designated with
a reference numeral 32, and its anchoring region is designated

with a reference numeral 33. A plurality of conical
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enlargement 34 is provided in the anchoring region 33. The
conical enlargement 34 are radially offset relative to each
other with respect to the longitudinal axis A of the anchor
rod 31. The radial offset d relative to the longitudinal axis
A amounts from about .5mm to about 2.5mm. ‘The radially offset
conical enlargement 34 are also offset relative to each other
in a circumferential direction. Preferably, the
circumferential offset of axially arranged one after another,
conical enlargements 34 amounts from about 45° to about 180°.
In the embodiment of the anchor rod shown in Fig. 3, the
circumferential offset of the enlargements 34 amounts to about
180°. The enlargements 34, which are radially and
circumfernetially offset relative to each other, are separated
from each other by substantially cylindrical stub sections 38.
The stub sections 38 adjoin, respectively, circumferential
sections 35 which are radially spaced from the axis A of the
anchor rod 31 by a largest distance. The cylindrical stub
sections 38 can likewise be radially offset relative to each
other and with respect to the longitudinal axis A of the
anchor rod 31. As shown in Fig. 3, the cylindrical surface of
a cylindrical stub section 38 can be radially spaced, e.g.,
from the longitudinal axis A by the same radial distance as an
immediately adjoining the stub section enlargement 34. A

circumferential surface 35 of the frontmost conical
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enlargement 34 can be adjoined, as shown, by an opposed

cone 36.

In order for the anchor rods 1, 21, 31 to manifest a
secondary expansion action in case of formation of a crevice
in the receiving bore, the anchor rod 1, 21, 31 have, in their
respective anchoring regions 3, 23, and 33 an outer surface to
which a mortar mass does not adhere. Preferably, to this énd,
the anchoring region 3, 23, 33 have a non-adhering coating or

are provided with a sheating.

Though the present invention has been shown and
described with reference to a preferred embodiment, such is
merely illustrative of the present invention and is not to be
construed as to be limited to the disclosed embodiment and/or
details thereof, and the present invention includes all
modifications, variations and/or alternate embodiments within
the spirit and scope of the present invention as defined by

the appended claims.
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WHAT IS CLAIMED IS:

1. An anchor rod to be received in a bore filled
with mortar mass, comprising a connection region (2, 22, 32);
and an anchoring region (3, 34, 33) having a plurality of
axially arranged, one after another, conical enlargements (4,
23, 34) with a diameter of which increase in a setting
direction and which are provided with circumferential
sections (5, 25, 35), which are radially spaced from a
longitudinal axis of the anchor rod (1, 21, 31) by a greater
distance and a result of recess (7), and having a radius (r)
smaller than about 0.lmm to about 1.5mm than a half of a
nominal diameter of the anchoring region receiving bore, and
extending in a circumferential direction over an angle of up

to 300°.

2. An anchor rod according to claim 1, wherein the
circumferential sections (5, 25, 35) of a single enlargement
(4, 24, 34) extend, in the circumferential direction, over an

angle amounting to from about 10° to about 90°.

3. An anchor rod according to claim 1, wherein at
least one of conical enlargements (4) is provided, on

circumferential sections (5) radially spaced from the
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longitudinal axis (A) by a greatest distance, with recesses

(7).

4. An anchor rod according to claim 3, wherein the

recesses (7) are formed by a longitudinal knurling.

5. An anchor rod according to claim 3, wherein the
recesses (7) provided on the circumferential surfaces of two
axially adjacent conical enlargement (4) are offset relative

to each other in the circumferential direction.

6. An anchor rod according to claim 1, wherein the
conical enlargements (24) are provided with flattenings (27),
and wherein a circumferential section (25), wbich is radially
spaced from the longitudinal axis (A) of the anchor rod (21)
by a greatest distance and have a flattening (27), is spaced
from the longitudinal axis (A) at the flattening (27) by a
minimal radial distance (s) which amounts to from 30% to 90%
of radial distance (r) of a non-flattened circumferential

section (25) from the longitudinal axis (A&).

7. An anchor rod according to claim 6, wherein the

flattenings (27) extend parallel to each other.
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8. An anchor rod according to claim 6, wherein the
flattenings (27), which are provided on the arranged one after
another conical enlargements (24), are offset relative to each

other in the circumferential direction.

9. An anchor rod according to claim 8, wherein the
flattenings (27) are offset relative to each other in the
circumferential direction by an angle from about 45° to about

180¢°.

10. An anchor rod according to claim 1, wherein
starting from a free front end of the anchoring region (3,
23), the conical enlargements (4, 24) are adjoined by opposed
conical regions (6, 26) a diameter of which diminishes in a

setting direction.

11. An anchor rod according to claim 1, wherein
the conical enlargements (34), which follow each other in an
axial direction, are radially offset relative to each other

and relative to the longitudinal axis (A).

12. An anchor rod according to claim 11, wherein the
radial offset (d) relative to the longitudinal axis (A)

amounts to from about .5mm to about 2.5mm.
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13. An anchor rod according to claim 11, wherein the
radially offset relative to each other, following one another,
conical enlargements (34) are offset relative to each other in
a circumferential direction by an angle amounting to from

about 45° to about 180°.

14. An anchor rod according to claim 1, wherein the
anchoring region has an outer surface to which a mortar mass

does not adhere.

15. An anchor rod according to claim 14, wherein the
outer surface of the anchoring region has one of a sheathing

and a coating to which the mortar mass.



