;[\ e3eSP<(d"6XT4: 12 May. 2004 -1 Description 5 Plug for fastening to hol |l ow
buil ding materials and to solid building materials The invegé?gg%r?égges to
a plug for fastening to hollow building materials and to so ' g
materials, having the features of the preanble of claim 1. Holl ow buil ding
10 materials are understood herein to be,q{for exanple, hollow block bricks
or panels behind which there is a cavity. Solid building materials are
understood to be, for exanple, concrete or the like. Such plugs are known
per se. They are usually nmade of plastics nmaterial and, in a 15 mddle

regi on, have expansion |inbs extending |ongitudinally and separated from
one another by slits. The expansion |inbs are connected to one another at a
rear end by a sleeve-like plug end and at a front end by a sleeve-like plug
tip. An expansion screw can be pushed through the sleeve-like plug end and
screwed into the plug tip. For the purpose of fastening the plug in a solid
building material, the plug is insert @kscfiptRnhol e 20 drilled in the solid
bui | di ng terial and an expansion screw is screwed into the plug. The
expansi o screw pushes the expansion linbs apart, that is to say the
expansi on scr pmmaﬂanhmo%uﬁmgmg eridls andto @o}"i&sggaiinganmﬁa& t he

plug in the hole drilled rn the solid burlding materi al. n a holl ow

building nmaterial or in a panel, the plug is pushed through a drilled hole

that it =1 ' | ' | hui i .
material | A nrtoh (0 atll bE BTk iA bl ORI b eh Bl S,
t hr ough bet visdiding imeaterigis reving the feasuresof the peaetble oft daithe Hulilong beifding Scr ewi ng

t he exp e} winto the plug ti auses th I ip. 1o ve, t owar ds
the pl g endnaBieEes Hdkseiabe Beréhfouk 1 ERahni ol e s ol panded.
Two possi bi | behirriswifich thexdRstaty 2Satidibaiding pateral. ard dénstost! te be,tfbat t he
expansi on |inbs Pend outwards as the plug tip cones closer to the plug end
‘and, as a r&2@MPle. gPRIelithRilkSe hol | ow buil ding material in positive
manner. The.other possibility is that, when the expansion screw is being
screwed in, the plug tip 12 May 2004 _2_ twists relative to the plug end,
as a resul t Ychupgsiare kpows panes. dhey arepisugliemagde atiplastics mepterid 2pAde Rer  and

The. knouy. i bose EgbH e ot ihis el AflohdRclehy, SHl Sepe el oo g
screwed in, anetheskyslitsi Dre expaseiondimbe @er gannectet e ore deother ageart end ky 8t s
between the sleeve-like plug end and at a front end by a sleeve-like plug tip. An expansion screw
can be pushed through the sleeve-ike plug end and screwed into the plug tip. For the
purpose of fastening the plug in a solid building material, the plug is inserted in a hole
20  drilled in the solid building material and an expansion screw is screwed into the plug.
The expansion screw pushes the expansion limbs apart, that is to say the expansion
screw expands the expansion limbs and, as a result, anchors the plug in the hole

drilled in the solid building material.

25 in a hollow building material or in a panel, the plug is pushed through a drilled hole so
that its sleeve-like plug end is located in the hollow building material. An expansion
screw is then pushed through the plug end, guided through between the expansion
limbs and screwed into the plug end. Screwing the expansion screw into the plug tip
causes the plug tip to move towards the plug end, in the process of which the

30  expansion limbs are expanded. Two possibilities for expansion are known per se. The
first is that the expansion limbs bend outwards as the plug tip comes closer to the plug
end and, as a result, grip behind the hollow building material in positive manner. The

other possibility is that, when the expansion screw is being screwed in, the plug tip




expansion |linbs. A further disadvantage of the known plugs is their |ow
torsional rigidity, which results in resilient twisting of HhemglugoblP
relative to the plug end when the expansion screw is being screwed in. Wen
t he "expansi on screw is being screwed 10 ip by hand, the resilient tw sting
of the plug tip with respect to the plug #nd causes the plug tip, together
with the expansion screm/scremed intoit, to rotate back again when a
screwdriver is released for "grip changing The consequence thereof is

t hat the expansion screw can be screwed into the plug by hand only poorly.

15 The i nvertishhrefaivg iathe nie ene aﬁ@dﬁﬁ@h@fmhm@p&rw%@émw@mdg%

nenti oned ahQ¥ghd Jﬁ@al‘%l@?'aﬁﬁ“f&% §Qh8telﬁ<e sﬂugﬁ%h%}@ﬁ bahind thdRolloWEikingn by
the features of claiml1. In the plug according t e I nvention having the
features of "@dtgfigh 1, the expansion |inmbs 20 are connected to one another in
a peripheral direction by an expandable material. For the purpose of
expandability, the material can be thinly forned and/or can be corrugated
in the péri dﬁerlmbwdinllmstﬁaae traf disdivaptagg. of)ﬁbmctéveglmﬂargzet whembein§ sorwed
plastics mat t he expandabl e mater. al referahly integral with the
expansi on | |ﬁﬁ§e W”@@Hé@g‘ﬂé?ﬂq SMpweia de ?%ﬁ\f&f?@ tg%glg ﬁ?éﬁﬁef’gge mat eri al as
the rest of dxb@@dmlﬂnbsThﬁuﬂﬁerQﬁmﬁ@b@ offfﬁefkrnbﬂh pluds idWABiIr faWp ordisndtr ef erabl y

thinly forne Iastlcs ski n. a result of the connection of the
expansi on | if Yq\ﬁh' hEesyits ingralignt tms%"éq;@i the plugriip relptive tadke PWIeGdiwhenhe
i nvention i fihé@%‘?sgloh'slél%vﬁs%leﬁlgvs%ré%m&ﬁ Whef kf%s athﬁ B&eRGE b&ﬁg%@ﬂewe
direction even in the region of the expansion a resu goo

gui dancdQof i hehand, Hhesfesiliertdwisting of ﬁrem!@/muwmwspm t@ﬂ}@eﬂl@ end sausesthies
preventing

expansi on | ﬂ#@nﬂ pe@eﬂiemgﬁ%%gx%@ggﬁsﬁﬁgeﬁ éséggvégé mscpgtﬁ'gj %%&e%%%?%ﬁ%nhmgﬂsaver se
| oad. A fur tShMNdadeaﬂreigﬂsedfforc’lgnp@bamgngg"t Tiee eoqsaqaéma therabfss that sheper i pher al

i ncroased 1 SO SRRy Fah P@ts'freervt Ao RAEPLRLY hB0dRRBeoBhal, Wien the

expansi on 12 May, 2004 -3 screwis being screwed in, the plug tip rotates
t oget her, WEJEI the screw to a |l esser extent, as a result of which the
expansi dR sdPBIPERHOE baasd gh the-propler Phavgidingdhe Fisgdvanipoermeriiensdr e, t he

i ncreased tapsyepnal rigidity has the advantage that, when the screw ng
torque is released, for exanple when changing grip on a screwdriver, the 5
plug tip rotates back less. As a result, the expansion screwis easier to
screw into I

addi tion, tﬂ@épﬁjﬂg@gccor |n'Fg}a|tc¥)° %ﬁ%ﬂ/’%ﬁ?l'@'ﬁhﬂ ﬂl?gvig \L}gér%téa?léler}ﬁ

t he expansi 8¢ @lug aeeardind &i thg isvenéior tiaving trtelfeatarass:»falaiméstfpraxpenmmehmbls op i n

b b h
of the PonarEeaRaRedto b GndiRes B4 RHonelef Bt bt 3 erfenaRER Bt b8 once.
t he expansi the purphese difaaxparhtmyulnty ttiee batudiabetin tﬁsrthwmrraed)wwom taenot her when

the plug is _bein to .a.hollo ui I din erl esul t of
the incr eas&ﬂ"ﬁ’qag?%instbe B?”Rrﬁéa’ﬁ"ﬁgt E Wge'? Vﬂ/@ﬁ?? oy
connect i ng inisterRi A& Exstihdablegatefalds e@féraﬂ?ir&égrdnw.ﬂﬂhaeapartm{nr@éé‘ﬁd is,
at least, smaller. The effect of the pronounced drop in torque when the

expansi on sEPRIRAMENtlyds mpdedioanihie same @aﬁﬁd“%@féﬁ}éﬁﬁ’ﬁj@éb%f theplgsEhe t gi ves
the falas | eREARAbRMMAGAN i Bt éé@,egir&erasryrtﬁwg%nﬁaﬁsoé BAsti it 45, avay as
a result of excessive force and consequently do not have a firmseating in
t he hol | ow FRRUlt@f g cannestionlof thmemanelnbchmbmthecﬁeﬂplmai dirgetion, ¢ve plube

sl eeve-1li ke rest of
the plug, TR EnE R reTvehnoR XHarb S BlesTe SRl CRRLR DSBS oo
seating in dirédich@xenin thamegion ppthetuxphnhmghmm disisaresult, @ombiguidaaesefrthé ally
only the sleeve-like plu nd of the plug .is accamodated w thin

ari 11 ed hol SRR BibcBRveant e Birafeit sHF BlEvepiuorh seris

enmbodi nmeat afromgrethersmrﬁﬂtmplug b@ﬁﬁﬁrtﬁ@@kpmtdhfhlﬁdsee\ﬁdrﬁﬁw@ri!hb@&pﬂﬁdltﬁh end
has a sawm oot h-1ike contour. This nmeans that the end has radi al

surfaces, fPERMiRsURiEEEd t‘bﬂé{é“%‘fer%ﬁoéﬁ A TEBRE Bﬁ‘fa"i) QﬁeDfGP“'?GP?@"%F*l?g end

ext ends i nvakgskisidp 1l iR @deripRéliaPliretibh &C4h inBrebb@inTRE RREioRAl rRidR§lof the
contrary to the_direction in which the expansion screwis screwed in. The
radi al surf 8@s The Borarepdiassianaricidity destiy has e apvastage diati whemihetexpaesigp
expansion screw is screwed in. In soft building materials, they forma kind
of abutment that presses into the building material and forms an
anti-rotation neans, which holds the plug in the building nmaterial so that
it does not rotate when the expansion screw is being screwed in. O course,
the radial surfaces need not be oriented exactly radially.




12 May 2004 -4 Especially together with the plug end having a | arger

cross-section conpared to the rest of the plug, the saw oot lh']hﬁﬁ §°94
arrangenent of the contour of the plug end provides a good - ron

means in soft building materials because,_ when the plug is introduced into
a hole drilled in a soft building naterié?f t he plug end having a
relatively large transverse di nension so conpresses the building materi al
in a region surrounding the plug end that the radial surfaces digging into

the building material gain a good hold in the building material. In an
enbodi ment | GTTHES RERGFTPWer ny fle RYGR olates Ipagiias with 76 sor i,5 lesaerv ¢ h

angl ed, for eertx@®reuloPRARR the SlpahSion sBRWCRINRY bettRPdeWe®@ntd iHe piig t he
slits pointing preferabltﬁl@towards the front or towards the rear end of the

plug. As a ribsfUEhermoRRithgyingiegreditorsiaral sigidity haaithe asivantpge thahathendbe a pit ch
In the sane (| ' . i - ; ' crew and
anot her | og T TArPRARRUER eplffect | dxinple Var EiBAbind Brib B RERARMEE o3F " T
slits inb5thheplyg ligratates bagk ldss. fAsra fesulinthdexpeinsivh sofewt iseasibr leadremintdithe

expansi on SN nerely their directi t i the sane or
o);;gosflt e. ?‘%&g}?’ggé&cﬁ@t\rﬁ%n Hags%géPﬁe{“?d\Aﬁ'%@%@abwe ﬁgﬁ%@mll-?ﬁ'% ’HHQ %E\%d'ﬂg fction
as the threabe piveationdiastthe agvadtatl that, #HER hSSIPaAsibe seB@agbeihd ecieWetn, of

t hread on tggeé%%anm on screw .the pg&;qngq about good adaptatijon to

different s f levs PEgnounggrLdraR ef exPanPIR g hollew Prigdine matesiah e rent

of an expangiagibegs QMRS caRBRN thekrdWAlekbaMbibi Biibs, [thete 5 AIBPKRN UrSE irfifecOM N
out of the plug 20 tip when the expansion screwis tightened. At the sane

tinme, tAB arlguE® csre the expansonlimbs bave hrguade bendowter wins avaund ere angther i n an
expansion s ' : I | . . gled slits
whose pit chﬁ%ﬁtﬁ@pkg%og%%gf#gengﬁ rt fg?thggﬁgtsgﬁ{'%;ﬁg%{' %ﬁﬁgfa qtgﬁéépgéﬁ?hr ead on
t he expansi dereasedwigisity of thelphug acoordihg xtbeimiabtidn ¢tapsed by bennecting its p, as a

result of ' - he. axial aci np..of ..an d.sljts praoyvided i axial
Coccess: on SKEASEIRA fia ARRECALARIBR I oritel SRl sHllet Hnd Siinare, o
pi t ches of gl pradounced doeminitorqus whenthe exmEmibion \serbw i8 Being serewsdiads ment  of
the inveptiagn, .th | ug,has, withint s] eeve-like plug tip, a scre
Channel T5or Asacvaadeet pRcSise N avaging fes e siorh vt Pr 4papsiin teSd bE oo
that is ot helugtHue coimeGingTas drestilBLexcEBavS reard\Gonesbuanty Bb Mot heveld UG tip
therefore has different transverse dinensions in different directions. This

nmeasur e al s§MERFHY ip¢he hallowmildingomteriab 5 adapt the plug to different

di aneters of expansion screw. In a devel opnent, the screw channel within
the plug ti En has a flat, for exanple slot-shaped, screw channel. The screw
channel wi t i an eméogimegt of the invantidrs thenslesvetlike pivggre hufs a latges transversmt cross

one anobier . . ' i ined | | | t W th
Flgure plEgguthea go ing : ranel-typg buidi atpaak 1 whicl s 1aRy -
'S a pers pegrtnlly\{ﬁe \sllleg\yn\é-ﬁze pefué) LH(PO{ tRe %ﬁj%(?sr ggcno?nemg\égtgd \tNRi%n Itlpevgrmeld%rc])le and

the rest of the plug is in a hollow space.

25  In an embodiment of the invention, a cross-section of the sleeve-like plug end has a
sawtooth-like contour. This means that the plug end has radial surfaces, from the outer
edge of which a contour line of the plug end extends inwards to the next radial surface
in the manner of a helix contrary to the direction in which the expansion screw is
screwed in. The radial surfaces are therefore oriented in the direction in which the

30  expansion screw is screwed in. In soft building materials, they form a kind of abutment
that presses into the building material and forms an anti-rotation means, which holds
the plug in the building material so that it does not rotate when the expansion screw is

being screwed in. Of course, the radial surfaces need not be oriented exactly radially.



i.s a side view of the plug in Figure 1; is an axial section through the
plug in Figure 1; is an end-on view, from behind, of the pl

’ Fi e 1
is an end-on view, fromthe front, of the plug in Figure ,—a-re—l‘—'igng 2004

cross-sections along.-the lines VI-VI to I‘>4<-IX in Figure 2; and Figures 10
and 11 show two exanpl es of use of the pltUg from Figure 1 The plug 10
according to the invention showmn in Figures 1 - 3 is made frompl astics

material; it is shaped appr oxi rrately | i ke a sl eeve. The plug 10 has a screw

channel 12( anS| n screw (not shown in Figures - 3),
o ch scr ew CHAAY WestEh Bl o BRG30R heiBo Blrbeeoskerte SomBTRAS oo oni e
t aper at tV\DrelsD@fahe PR, the Rawtobth-RaY arffifefient 6f1Re BbmBurlst tﬁ@ﬁluéeﬁb PRMRIS! ke
plug end 14; in its forward region it has a sleeve-like plugtip 16, the

plug tip 16 BaPerenthtotaiicaneans dmselt beldingmatedalpibagrusadwhen the aiugiss of two
expansi on i

another . The Leakad b SO GIed s pUflbURINY Rl LA nPRARR » ARl g
10, ext eidi nigraerteansyerae gimapsiondolopmpsesses tie kigldingpnatériallima aegien i pher al

direction, o I onpect d 1o not.her
expandabl e %éﬁ'ﬁgﬁa% ﬂ%%ﬁ@%&ﬁw&?&ag £ 'gﬁ'ﬁgﬂﬁgﬁegb%{"@rm§¥r'%§a'“
consi sts of apeodsiboleirthasuildisg material.al as the rest of the plug 10; the
expandabl e material 22 is an integral constituent of the plug 10. The
expandabl e material 22 is fornmed as a thin skin 22, which connects the

expansi on | iinks ehbddim@nef &rRahRSioh tha slé@('é mtee aa&, tnﬁisﬁ%hh@dﬂwﬁﬁfa 1%&8%

cross-sections of the expansion reg i on gur es

skin 22 Was exapwie Yishepesh slits, tf‘ﬁé"OB‘@f i(rgsmi}931tlnﬂfﬁ'a%ﬁlit@ﬁommpnefﬂrabixlawarrisz is
expandabl e itAe At @QBW%?E&' re‘gl'é bi A8 pﬁfg hBg rﬁédfﬁofjogmlgbéﬁg; 31 a |fse|'§é"llst of

its corrugation and as a result o Its
expandabi | i tgnedeg thaghps apitehcis thasameaiirgctlm a§dbq= QMI'emftln@tl'marbm;thee force,

L ansver so. drRaneor el e ahdngP Radhd R el PkbeBRthe drecin Be o |

t he expansi dhe slifgirothe 21049 tipl ¢dm0d1fgér ftdmathel pstchaf mettbreadenltlme ék;ﬁandroa\mm |t

Fur t her npr e, eev i.k ug end 14 has wtoot i ke conf our
can be rs?e%en 'fh"eﬁ'l h} hg% 'ﬁg’%?ﬂi"iﬁr?ﬂﬁos?m t%?f’%{E ghtszwhp% ng
opposi te oneitth |samml’ﬂé1ﬁméiﬂﬂedt:aﬁ ia8@he thrédiEpiRAloAthd 6x;6hrfsmtdcﬁ§w Sdrvé e
expansi on screw sho in Figures 1 - 3). Adjacent to the outer edges

of the radi aﬁngeé hecuds 2% thipat e, ar'?'ﬂ'a@crsw 6¥PH09 abgitiased adamation ch
extend, conttsaifterdm skle® diarh&etd) IndiahgRlishE tRhg bBSUGSRAMSbIfAgMeRlef an

hel i caIIy inwards up to the radial surface 24 | ocated opposite in each
case. The r &¥Pansiensaren e§small §@m¢éertvatmuthhe@xnamnqﬂ $REV Coriygi avt of thetpiutd on
in a dribpl e #%@ S n

Pr oj ect ?rtl)g glutzﬂ?éﬁgh?e |°tnr§ ?@ﬁle&@g ertﬁe!"ts lﬁ@e? g‘!ed%r aé:]{gg%lé%si'ltjgr %bé)(':deg 24,
are anti rotlagedncreasedn Rﬁsque/\hheﬂnsmwmdn an ekpansionngréw Haviag addrgestrean of

t he pl ug. be(?arﬁlqél -rotation ribs 28 have a sawt oot h- shaped cross-section;
their surfaces Taci ng in the screw ng 25 direction of the expansion screw
al so formradial surfaces 30 of the plug 10. The sleeve-like plug tip 16 is
provi ded w s, or corners 34 of which_are directed
forvvards. %‘E@a}%sqﬁ ‘?fgh%an%l?%ﬂ&? w@na%aﬂ@ws fThigeoppgsite fregtonio thapiteueide ons
opposi t @50neheaaReke SiFAnsioN ddw KAy ARt §>|:|élte$<p§|?da%'ili?y érthé prRdipohs hhe pl ug
30 tip 16 spaced axially apart fromone another. The ‘angled SI |fs 32 each

have | egs 36esuiof whigh tha gxigbsaagingrri angied skt prwrdqﬁen axigbsuficpasien omtheplihe

tch of thgpt S and
pLtch of tNepldeRad, BY thdindaHRORMOAMCATS Siefdt binsHiR i thbad bAUkfhsbr ) a0

screws is ach:eved

30 in an embodiment of the invention, the plug has, within the sleeve-like plug tip, a screw
channel for the expansion screw, which screw channel has a cross-section that is
other than circular in shape. The screw channel within the plug tip therefore has

different transverse dimensions in different directions. This measure also serves to




12 Mav. 2004 -7 opposite direction. The pitch of the | egs 36 does not need
to be the sanme as the pitch of the thread on the expansion $5 % i o's
nerely oriented in the same direction. In the region of the‘g-l—aﬁz’e%g—éa

t he -screw channel 12 has an approximately_circular 5 cross-section; in the
expansion region 20 it narrows into two ‘Tots that cross one anot her
(Figures 7 and 8); and in the plug tip 16 it is slot-shaped (Figure 9).
That enabl es the screw channel 12 to adapt well to expansion screws of

different diag rs. The functjon of the plug 10 according to the invention
W11 b desPRLe LIS e ol TPt FRPATS G2 17 A ELP Nt i Sprow
Figure 10 shmgRnélfathirphb Nignth s 22ht X6 &xenthid Slot-ShabeR28@bw tREMRR Uhedi Ng
material 42. The plug 10 is inserted into a hole drilled in the panel form
bui | di ng matSSFevarhammel within therleg tie pan alse haveteehpeg gtworsigls that s@ssipRensi on
of the plug £@thet4. the plug end 14 widens the drilled hole and, in
so-doi ng; -consolidates the building material surrounding the plug end 14.
At the sanme tine, the plug end 14 digs 15 into the building material 42 by

means of it - Sh d cont our i.gur e oL dial surfaces 24, 30
For m abut renr e BeR B PR Al i oler i elehicRse BE BedigRnlit n
an expansi orentmdanerd4livshated irhtheldawiag, ih whidt ng screwed in. After the plug
10 has been inserted, the article 40 to be fastened, provided with a 20
drilled hole, is held up to the panel-formbuilding material 42, and the
expansi on s@EigKe44 i s pushLPerlspEANERiWE ABild B fechRianBswRE BRVRELtiBRO t he
pl-.ug 10. In the process, a screw thread 46 on the expansion screw 44 cuts
into théopl ug tip 16 and the screw thread 46 cones into engagenent with the
| egs 36 of gl ed sl ; V] bd ER M-t he sane direction as the
screw thr eatglib}lé@gn t he eis:)iﬁglgg%%s%r@%waﬂgwﬁ'ﬁglleﬁégs 38 25 of the angled
slits 32 having a pitch in the opposite direction enabl e axial expansion of
the plug tip; o that th ial ' { . .dts 32 adapts to
“the thread %ljggu(?%%of t he }sscfneg’vé%l%?ce:tgogqﬁ}@ngﬁ'ﬁ%c%}ﬁgtg}n%p?rgﬁ’wth the flat,
sl ot - shaped screw channel 12 in the plug tip 16, the angled slits 32 bring
about ggpd aptation of . the ug .tip. 16, tp the diapeter. of expansi on screw
used inqg pgfgc“ﬁ?% | ar. cas® %{hﬂﬂ'@g’('ﬁ‘g' fﬁ?"ﬁ"@ﬁﬁ'gf” ?fttgeg[ﬁgé#%re[ read 46. Wen
it is screwed in and tightened, the expansion screw 44 pulls the plug tip
16 towards 1'Fhe gl ug end 14; the spacing between the &Igug tip 16 and the
plug end 14FiGIre 512 nvay. iIsATReNd-gn Vipwdrema the front; ofdhe pigdd Eigutet expansi on
| imbs 18 wi nd around one another in knot-like manner so that the expansion
l'imbs 18 of the plug 10 grip behind the panel-formbuilding material 42 in
positive mahigfes ﬁvhig9ch r s gross-sectigabalonatthedinen iy 1M ta XelXdn riput®2eansh in a
panel -fggm bui | ding material 42 of |ow strength, for exanple plasterboard.
The skins 22 (Figures 1, 2, 7, 8) connecting the expansion |linbs 18 to one
anot her in E&iguers thamndill 1 dhovetwa exanipiesnaf usb ofithepioghfromrSgwadl rigidity of
the plug 10. The skins 22 counteract twisting of the plug tip 16 relative
to the plug end 14 when the expansion screw 44 is being screwed in and
ti ght_ened,fafhﬁp[@ﬁwadc_eﬁiiﬁgéto th@ﬁwem&m@hbahlirlymueesem 3es<mh§ﬂ_s'rrmm ;{gaaicwardﬁ
rotation of the plug ti on  hav to release a screwdriver for t he
ot ooseof | ERKTEES shitedgRerorme b lBs Aasee EReRIEA OTEs RASHEY CEBRLI2 | 1 by
25  (Figure 3) for an expansion screw (not shown in Figures 1 — 3), which screw

channel 12 passes through the plug 10 axially and has a conical taper at two locations.

In its rear region, the plug 10 has a sleeve-like plug end 14; in its forward region it has
a sleeve-like plug tip 16, the plug tip 16 being integrally connected to the plug end 14
30 by means of two expansion limbs 18 extending longitudinally and arranged opposite
one another. The expansion limbs 18 define an expansion region 20 of the plug 10,
extending from the plug end 14 to the plug tip 16. In a peripheral direction, the

expansion limbs 18 are connected to one another by an expandable material 22. The



hand. Furthernore, the skins 22 avoid a pronounced drop in the screw ng
torque of the expansion screw 44 once the expansion |inbs 1§2ﬁ¥§ bggyn to
wi nd around one another. Such a drop in torque would give t

i npression that the expansi on screw 44 had conme out of the plug 10 or the
plug 10 had cone out of the building 15 haierial 42 and was only poorly
anchored. Figure 11 shows the anchoring of an article 40 to a solid

buil ding material 48, for exanple concrete. In this case, the expansion
plug 10 is inseré%ﬁi in, a Eg%e 50 drilled in the solid building material in
a manner kndWif2pRIPIR MatqnigLls consisty olthe samg plasticomaterialas the restef iepansi on
screw 44 is mughedné BRMEbfbhﬁatéﬁél'Z@!i@aﬁﬁt%ﬁ RRERUEH ot%ﬁal&d‘?o.pmég 10. The
expansi on screw 44 pushes the expansion |inps 18 apart and, as a result,
anchors t he @Pgadrhiomatarighsd is fprmadchas althin skini 2R ovhictboonnehis tiveskpangioapar t |,
that is to PR : [-O0: | S i ed by the
thin skins g@-}bgonne@?%o%rﬁgliiggﬁgﬁﬁwﬁgb (%Efn@%gsbsgpﬁ%%ge aﬁgdi rection
because Hhe expangiorPeginna2( hifigwesl7 26d BaVidedhio skini@dtasancorngatisreintther ef or e
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direction of the expansion screw (44). 4. Plug according to claim1,

characterisgd.in. th th I ti.p, (16) has angled slits 2), one leg (36)
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channel (12) has a flat cross-section at |least within the plug tip (16).
The sleeve-like plug tip 16 is provided with angled slits 32, the tips or corners 34 of

which are directed forwards. The slits 32 are arranged on the plug tip 16 at two

locations opposite one another and several (three) slits 32 are arranged on the plug
30  tip 16 spaced axially apart from one another. The angled slits 32 each have legs 36,

38, one leg 36 having a pitch in the same direction as the pitch of the thread of the

expansion screw (not shown in Figures 1 — 3) and the other leg 38 having a pitch in the
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panel form building material 42. The plug 10 is inserted into a hole drilled in the panel-
form building material 42. Because of the relatively large transverse dimension of the
plug end 14, the plug end 14 widens the drilied hole and, in so-doeing,-consolidates the - -
building material surrounding the plug end 14. At the same time, the plug end 14 digs

15 into the building material 42 by means of its sawtooth-shaped contour (Figure 6): the
radial surfaces 24, 30 form abutment surfaces preventing the plug 10 from rotating
together with an expansion screw 44 when the latter is being screwed in.

After the plug 10 has been inserted, the article 40 to be fastened, provided with a

20  drilied hole, is held up to the panel-form building material 42, and the expansion
screw 44 is pushed through the article 40 and screwed into the plug 10. In the process,
a screw thread 46 on the expansion screw 44 cuts into the plug tip 16 and the screw
thread 46 cdmes into engagement with the legs 36 of the angled slits 32 having a pitch
in the same direction as the screw thread 46 on the expansion screw 44. The legs 38

25  of the angled slits 32 having a pitch in the opposite direction enable axial expansion of
the plug tip 16 so that the axial spacing between the slits 32 adapts to the thread pitch
of the screw thread 46. in conjunction with the flat, slot-shaped screw channel 12 in the
plug tip 16, the angled slits 32 bring about good adaptation of the plug tip 16 to the
diameter of expansion screw used in a particular case and to the pitch of its screw

30 thread 46.

When it is screwed in and tightened, the expansion screw 44 pulls the plug tip 16
towards the plug end 14; the spacing between the plug tip 16 and the plug end 14 is
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5 The skins 22 (Figures 1, 2, 7, 8) connecting the expansion limbs 18 to one another in a
peripheral direction bring about high torsional rigidity of the plug 10. The skins 22 |
counteract twisting of the plug tip 16 relative to the plug end 14 when the expansion
screw 44 is being screwed in and tightened, and, as a result, they especially prevent
extensive backwards rotation of the plug tip 16 on having to release a screwdriver for

10 the purpose of changing grip when the expansion screw 44 is being screwed in by
hand. Furthermore, the skins 22 avoid a pronounced drop in the screwing torque of the
expansion screw 44 once the expansion limbs 18 have begun to wind around one
another. Such a drop in torque would give the false impression that the expansion
screw 44 had come out of the plug 10 or the plug 10 had come out of the building

15 material 42 and was only poorly anchored.

Figure 11 shows the anchoring of an article 40 to a solid building material 48, for
example concrete. In this case, the expansion plug 10 is inserted in a hole 50 drilled in
the solid building material in a manner known per se, the article 40 is positioned and

20 the expansion screw 44 is pushed through the article 40 and screwed into the plug 10.
The expansion screw 44 pushes the expansion limbs 18 apart and, as a result,
anchors the expansion plug 10 in the drilled hole 50. The pushing apart, that is to say
expansion, of the expansion limbs 18 is not impeded by the thin skins 22 connecting
the expansion limbs 18 in a peripheral direction because the skins 22 are thin and

25 have a corrugation and are therefore expandable in a peripheral direction. The thin
skins 22, which connect the expansion limbs 18 in the expansion region 20 to form a
kind of slee\}e, prevent the expansion screw 44 from being able to emerge through the
side of the screw channel 12, between the expansion limbs 18, when it is being
screwed in. Without the thin skins 22, there is a risk of that happening especially when

30 the expansion screw 44 is loaded in a transverse direction by the article 40. The flat,
slot-shaped screw channel 12 and the angled slits 32 also enable the expansion
screw 44 to be screwed into a hard and unyielding solid building material 48, for

example concrete, using comparatively little torque.
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one another at a rear end by a sleeve-like plug end, through which the expansion
screw is arranged to be pushed, and at a forward end by a sleeve-like plug tip, into
‘which the expansion screw is arranged to be screwed, characterised in that the
expansion limbs (18) are connected to one another in a peripheral direction by an

expandable material (22) which is continuous in the longitudinal direction.

15 2. Plug according to claim 1, characterised in that the plug end (14) has a larger
transverse dimension than the plug (10} in the region of the expansion limbs (18)
and of the plug tip (16).

3. Plug according to claim 1, characterised in that the plug end (14) has a cross-
20 section that has a sawtooth-like contour, the sawtooth shape facing in the
screwing direction of the expansion screw (44).

4. Plug according to claim 1, characterised in that the plug tip (16) has angled
siits (32), one leg (36) of the slits (32) having a pitch in the same direction as the
25 pitch of the thread on the expansion screw (44) and another leg (38) having a
pitch in the opposite direction.

5. Plug according to claim 1, characterised in that a screw channel {12) of the
plug (10) for the expansion screw (44) within the plug tip (16) has a cross-section

30 that is other than circular in shape.

6. Plug according to claim 1, characterised in that the screw channel (12) has a flat

cross-section at least within the plug tip (16).
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