F|X|ﬁ“’§ﬂ5nent havi ng an expander el enment The invention relates to a fixing
eIenent havi ng retaining neans arranged at its rear end for clanping an
article, according to the preanble of Claim1. DE-GS 29 14 739 discloses a
fixing el enent which in the region of its |eading end facehas e n
zone which is fornmed by a | ongitudinal-siot having a basei%ﬁHvW?%l Sfu
towards the | eading end and an expander elenent inserted in the

| ongi tudi nal slot. Anchoring of such a fixing elenent is effected such
that, after driving the shank into a hole pre-drilled in a building
conmponent, as the article to be fixed is being clanped to the building
conponent the shank is displaced axially with respect to the expander

el enent which digs into wall of the drilled hole. By virtue of the fact
that the base of the |ongitudinal slot receiving the expander el enment °
sl opes upwards, the expander elenent is pressed radially outwards and the
fixing elenment is consequently wedged in the drilled hole. The di sadvant age
of the known fixing el enent, however, is that the expander el enment has
teeth on its external surface which form strai ght edges projecting beyond
the shank transversely to the |ongitudinal direction. These edges taking up
the entire width of the expander eIenent _present a hi gh resi stance as the
fixing elenment is beingld alement i z 3REE Atparti cul ar
in the case of a building conponent consi sting of concrete in addition
to the high re5|stance to, drivi ich is_not con uci v #O easy assenbly,
this resistance %%nl?%%ﬁF%o?nrﬁggﬁﬁﬁ EB ?hglFFQFnS ePeRtnfaYhreh i mpairs

t he anchoring fretaining means arranged at its rear end for clamping

an article, according to the preamble of Claim 1.

DE~OS 29 14 739 discloses a fixing element which in the
region of its leading end face has an expansion zone
which is formed by a longitudinal slot having a base
which slopes up towards the leading end and an expander
element inserted in the longitudinal slot. Anchoring
of such a fixing element is effected such that, after
driving the shank into a hole pre-drilled in a building
component, as the article to be fixed is being clamped
to the building component the shank is displaced
axially with respect to the expander element which digs
into wall of the drilled hole. By virtue of the fact
that the base of the longitudinal slot receiving the
expander element slopes upwards, the expander element
is pressed radially outwards and the fixing element is
consequently wedged in the drilled hole. The
disadvantage of the known fixing element, however, is
that the expander element has teeth on its external
surface which form straight edges projecting beyond the
shank transversely to the longitudinal direction.

These edges taking up the entire width of the expander
element present a high resistance as the fixing element
is being driven into the building component; in
particular in the case of a building component



Moreover, the expander el enent scrapes material fromthe inner wall of the
drilled. hole during the driving- in operation. That material collects in
the.longitudinal slot and may possibly |l ead to the expander elenent's
becom ng janmmed in the longitudinal slot. This causes the displaceability
of the expander elenent in the longitudinal slot to be inpaired to such an
extent that subsequent expansion after the anchoring operation, in the
event that the drilled hole widens as a res@ t~ of cracks form ng, is not
possi bl e. Because of this drawback, the known fixing elenment is not

suitabl e for usecpnstib&ingneifl eoncomwetei,n imhiaddidrimak $codthe highf urt her
reason why it ISrURsUELARLE thOhr iR nkPRRlich AW R LoHAivES, I} | Vel Y
| ow hol di ng val ues, even i n uncracked concrete, Is attributable in the
known fixing el eASREMPY,hEhASUKGSA§t@NCehcampagsuldi ddl damage dwarthe t he

I eadi ng end of thexfing BleheR®eRhilh AnpaiRs 4he ATHLIAMHY FUWHRAGDH ON the
one hand only a sllght asc%pdln angl e 5%& t he base of the | ogngitudi na
3 il e

sl ot can be achi ¥OEEOYREY rofPENE h&tEnet: SSTaReMater
el enent nust al seheeignesi ¢alabbf ther iaeriad o hatlie/ Aurd ighe&Hee it i idigt he

the anchor ing. |7 RESEATLERN 1 APReARKSIaAIng UAaGHE i (F] hol e ooours
as a result of cﬂanlgiti:ldrimaﬂgslbltelamd may posEsitiiyt ltewel ebepaite rexpaardnt
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exanpl e, when t h&hiis| eangese thee ddspliageatyd itive of; tihe expandar elementut
to be somewhat | angehe! NngtRRGNRE 3Adthed Y inpiSd (¥ A hn
extent that subsequent expansion after the anchoring
operation, in the event that the drilled hole widens as
a result of cracks forming, is not possible. Because
of this drawback, the known fixing element is not
suitable for use in the tensile zone, in which cracks
occur. A further reason why it is unsuitable for the
tensile zone and why it has relatively low holding
values, even in uncracked concrete, is attributable in
the known fixing element to the bounding of the
longitudinal slot towards the leading end of the fixing
element by a stop face. As a consequence, on the one
hand only a slight ascending angle for the base of the
longitudinal slot can be achieved and on the other hand
the length of the expander element must also be
considerably shortened relative to the length of the
longitudinal slot in order to 6btain a satisfactory
displacement travel for the anchoring. If in addition
further widening of the drilled hole occurs as a result
of cracks forming, there is a risk that the expander
element will bear against the leading stop face of the
longitudinal groove and not offer any further expansion
potential. This situation can also occur, for example,
when the hole to be pre-drilled for the fixing element
turns out to be somewhat larger than expected as the
hole is being prepared. |



-3- Finally, the planar base of the |ongitudinal slot and planar bearing

surface of the expander el enent provide a high contact pressure during the
expansi on process which can lead to cold welding. As a result,
expansi on and consequently suitability for use in the tensile zone are al so

i npai red. DE 33 34 754 C2 discloses an expansible plug,

screw or threaded rod. The wedge- shaped exgander el enent of this expansible
plug is a part of the plug body and is joined to the plug body by way of a
web renai ni ng b&inedAyi.nthei pdanaxd base mfaiheahﬁngntuﬂnnqiLﬂk9qxﬁnd The

i ncisions are aglr ﬁﬂ%@db%‘artﬁ%t s%'i'ftalé% gﬁe and X1 tdhd?é‘zl | 1 drRC

towards the | eading end pl ug bo

subsequent

t he plug body of
whi ch is of sleeve-shaped construction having an internal thread for

a

x%ﬁQié'g up
e ot her hang)the wedge

shape of the exfahdgh €P@ﬁ§ﬁF RIS S, qug(ﬁﬁﬁﬂeﬁRﬁqﬁkﬂn(R?QP%ﬁﬁface

for the applicawh@ehocan 18RRI %moeielcﬁrﬁj Op aEbafediid gcting into the

sl eeve bore of the plu ody is i.nte forned n t he, e nder el
To anchor the ef ﬁ?qH% Qpﬁgf gﬁ%* ¥s§Q%9%§R1 é%
t he desired ruptusee ipoithie memarameoraltsmlnqmiﬂémn di spl aced

towards the | eading end of the plug body. The tearing off alone of the

desired rupture point demands a pushing force that requires the known
expansi bl e pl ug DEo e 3¢ I6dd G Gilmelnnasomrpfexpansible alugm é‘—hEMnbUS'er

to bridge the i nggy IS wviERY Ald ¥F tél%éx)@s‘ildﬁ&d‘%o%&iﬁf@é&(

body and the expander elenent, a relatively |arge axial dlsplacenent of the

ement .
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expander el emen@l dnteFale Fhnead, fQn a SSRaY Sk T BGRATWh of TR .
Si nce, further nwctigeb@ilagdie extRaitls’ @it cMdiie elpkhsible plug

is a part of the plug body and is joined to the plug
body by way of a web remaining between incisions and

acting as a desired rupture point. The incisions are
arrahged so that on the one hand an inclined face
sloping up towards the leading end of the plug body,
and on the other hand the wedge shape of the expander
element, are formed. In order to provide a surface for
the application of an expansion tool, a stop member
projecting into the sleeve bore of the plug body is .
integrally formed on the expander element.

To anchor the expansible plug, the expander element is
first torn off at the desired rupture point using an
expansion tool and then displaced towards the leading
end of the plug body. The tearing off alone of the
desired rupture point demands a pushing force that
requires the known expansible plug to be braced at the
bottom of the drilled hole. Moreover, to bridge the
incisions separating the two sliding surfaces of the

plug body and the expander element, a relatively large

axial displacement of the expander element is required,

in order to achieve an expansion effect.

Since,

furthermore, both the expander element and the plug‘
body consist of the same material, there is a risk that
during the expansion the two sliding surfaces will be

? ]



body ‘consi st of the same material, there is a risk that during the
eXpansion the two sliding surfaces'will be -4- damaged by col d wel di ng
and. bi ndi ng such that no subsequent expansion occurs. The known expansi bl e
plug is therefore unsuitable for use in the tensile zone in which drilled
hol es may wi den as a result of cracks formng, requiring conpensation

t hrough subsequent expansi on. The invention is therefore based on the
probl em of inproving a fixing elenent of thg kind nmentioned in thg

i ntroduction in such a manner that the fixing elenment can be driven in with
little resistancédamagedchy bteldnweddédgi and bimdiagnswchr thatanbui | di ng

conponent . and g 5helasbi SoBRLIRRIUALIES atrd LRI (ShaARNRALAGES

subsequent expansi on avi out even é dri ens as ra
result of cracksl$otheﬁgfolﬁaunpubbabner§0§0D$@d1mythhetﬁ@@udee§0m§eoﬂf|ed

noclaim L The hnoh! afinabashol e uhyoulabnoBeal dalsyitoRy Spalk and

roduced by sta provides, slid aces arrange at an angle to one
gnother m%rch ato epg'sﬁ?gaéelﬁgvgoﬂﬁéﬁS@G#QPe§§€@u
pronntes the sligkpandebayi our and thus reduces the tendency to cold
wel di ng and bi nding as the expander elenent is displaced in the

| ongi tudi nal slot during the expansion process. A further reduction in the
tendency to bi ndThe #énwertidnbyst hhettefoeasbasedc ont dhie @m@&&umeo&y virtue

of the fact thalihBeob¥fgSh! #1R9n5EhAAERLALE ARIGH o e ¥ rf By"e

anot her, which at e sa time a e over ance o
expander el ement intredychiopl dvesuah shwasoer that the fixing element

can be driven in with little re51stance, and can be
anchored in a simple manner in a building component,
and which has high holding values as a result of
advantageous subsequent expansion behaviour even when
the drilled hole widens as a result of cracks forming.

That problem is solved by the features specified in
claim 1. The longitudinal slot having a trapezoidal
cross-section and produced by stamping provides sliding
surfaces arranged at an angle to one another, which at
their surface have been compressed. The compression
promotes the sliding behaviour and thus reduces the
tendency to cold welding and binding as the expander
element is displaced in the longitudinal slot during
the expansion process. A further reduction in the
tendency to bind is achieved by the decrease in contact
préssure by virtue of the fact that the two sliding
surfaces are arranged at an angle to one another, which
at the same time also take over lateral guidance of the
expander element during displacement thereof.

By virtue of the teeth of roof-shaped construction
which are arranged at the external surface of the
expander element and project beyond the shank with part
of their height, merely a groove is scored out in the
prepared drilled hole as the fixing element is driven



By virtue of the teeth of roof-shaped construction which are arranged at
the external surface of the expander el enent and project beyond the shank
wi.th part of their height, nmerely a groove is scored out in the prepared
drilled hole as the fixing elenent is driven in. Since only the vertex
of the toothed expander elenent digs into the wall of the drilled hole, the
resi stance that has to be overcone as the fixing elenent is driven inis

|l ow. After driving in, the teeth arranged sn-t he expander elenment hold it

i movably in the drilled hole, whereas the shank is axially displaced with
respect to the ixpansitricel emknt ther vagtékeofinther togthedcespandbe upwardl y

sl oping longitudj nal sl ot causgs e expander, el egent .t ressed
radially outku%ismﬁﬁé %h S vl ooéﬂ?hgag i?fegﬁﬁoag}&}ﬁg E%%e!sﬁQSe of the
t eet h reduci ng rémistance abisat chas htoekeeovarconef asetbe €hwingpander
el enent “to penetighsng iQthi@S?mﬁﬁliglea? drilled hole. Only a | ow

I ng

screwi ng-in torque Is accord y required for the anchoring. Since,
noreover, the upwardly sloping base of the longitudinal slot runs out at a

]gi! stalnce frlom therépadr19iRgdiAl thﬁ fdbeh arraHgkar encenaf es;iaalna_a%nk,
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sl i di ng surfacegpwar@dtyasiapipd donghtuddgheloflpér chusesotbearspaaderand
element to be pressed radially outwards into the wall
of the drilled hole, the roof-shape of the teeth
reducing the resistance of the external surface of the
expander element to penetrating into the wall of the
drilled hole. Only a low screwing-in torque is
accordingly required for the anchofing. Since,
moreover, the upwardly sloping base of the longitudinal
slot runs out .at a distance from the leading end at the
outer circumference of the shank, firstly, a longer
expander element having a larger pressure-applying area
can be used and, secondly, because of the steeper
ascending angle of the base a greater radial expansion
can be achieved with smaller axial displacements.

It has proved espgcially advantageous, both for the
sliding behaviour and for the production of the
longitudinal slot, for the two sliding surfaces to be
arranged at an angle of 100° - 120° to one another, and
for the width of the basal area of the two sliding
surfaces to be less than the width of the basal area of
the two bearing surfaces of the expander element. The
latter measure ensures that the expander element lies
with its bearing surfaces exclusively on the sliding
surfaces.



for the width of the basal area of the two sliding surfaces to be |ess than
the width of the basal area of the two bearing surfaces of the expander

el enent. The latter measure ensures that the expander elenent lies with its
beari ng surfaces exclusively on the sliding surfaces. -6- A construction
has proved advantageous in which the longitudinal slot, at its end facing
towards the rear end of the fixing elenent, has at |east a depth
corresponding to half the dianmeter of thé'éﬁahk and the ascendi ng angl e of

t he base |lies between err d 13 . ander ele t is
supported as thé o8 thqss Hﬂ-’é?‘?ﬁji @r‘i‘(?é’ﬁza}‘-’r? up s’t’bﬁﬁ}ﬂé?r'%g?h%f

sem circul ar corlsmi;lidiudimals Sy, Gad idtis téd |favingpftdwerdonigié uskamal sl ot
facing towards th .Of . the fixi | nst ch t he
expander el ement® “@eé’&a %lgutﬂger?e]s% ed@'g‘i ﬂﬁ%ﬂk&?% n%rdée ep retaining

el enent, for exa:qﬁms;mndmigartd ihedL £ dthearpibichnestsar @ f sthe |shardonsandict i on,
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el ement does noﬂiaOC|dentaIIy fall out of the Iongltudlnal slot. A good

| ocki ng action of the teeth conbined with a |ow resistance to driving in is
achi eved by virtue of the fact that the teeth have di sparate tooth, f| anks,
the shorter toot3P 4k the rﬁ?‘%ﬁ%e@l?%d’sst‘ﬁépﬂ’%‘é d@erhe | Figteer to
facilitate drivigigement iis dditidg Bfiven in, a stop member of

semicircular construction is provided at the limit of
the longitudinal slot facing towards the rear end of
the fixing element, against which the expander element
bears at its deepest position.

Furthermore, a retalnlng element, for example, a rubber
ring, stamped bead or 51m11ar construction, can hold
the expander element displaceably in the longitudinal
slot before the fixing element is driven into the
drilled hole, so that the expander element does not
accidentally fall out of the longitudinal slot. A good
locking action of the teeth combined with a low
resistance to driving in is achieved by virtue of the
fact that the teeth have disparate tooth flanks, the

shorter tooth flank being arranged towards the leading
end.

In order to facilitate driving in, in a further
construction of the invention a ramp-like slope
extending to the tip of the first tooth can be arranged
at the leading end of the expander element.

In a further construction of the invention, the fixing
elemént can have an internal thread at its rear end, so
that by means of a screw, threaded rod or similar means
an article can be fixed to the fixing element anchored
in the masonry. The weight acting on the plug body



construction of the invention a ramp-like slope extending to the tip of the
first tooth can be arranged at the | eading end of the expander elenent. In
a further construction of the invention, the fixing el enment can have an
internal thread at its rear end, so that by neans of a screw, threaded rod
or simlar neans an article can be fixed to the fixing el ement anchored in
the masonry. The wei ght acting on the plug body -7- creates a slight

di spl acenent between the plug body and the Fixed expander el enent, and by
virtue of the upwardly sl oping base of the |longitudinal slot this

di spl acenent r esuldatdsn a A iephiantispl dosment Maetvwedn ethe Belhay dsody ahé

good s11ding br RS Y.saPleibaild A [ A58 8P Aele dplpgerent

occurs between t e expander enment "an even whén the drilled
hol e wi dens as apweardly sflapingk dass mhghe rimmtmm@l shet dtkis acenment

of 'the plug_ body Migfa JARAACrdehilde AR SLAIESS boymgdesi rabl e, since

this woul d al so produce a displacenent of the screw or threaded rod. In
order to avoid dqtensidiiqd.acdingruse pfa the 19e9d szl iting serepreshies uefi on

provision is madhd 1LY %M%@H&%@py&f@bié&ﬁé@@ sboutger into

the longitudinal_slot and 1nterse ts t ar Its Cross- section
to adjoin the " Meean ( & £KP V¥Ié ‘i\ld eePJCe)‘h%n'P?% g¥en
di spl.aceabl e wi Mhé:rhe:mcrcﬁvilltd&efxm wmlemr aiaschwesnglt nof oetadksar ds t he

| eadi ng end in qﬁﬁ' anchor the fixing el enent. Between the expander
o
el ement and the "sCrew or threaded

In some cases, the displacement of the plug body with
respect to the expander element is undesirable, since
this would also produce a displacement of the screw or
threaded rod. In order to avoid such a displacement,
in a further advantageous construction provision is
made for a bore which extends beyond the stop shoulder
into the longitudinal slot and intersects this with a
part of its cross-section to adjoin the internal
thread, and for the expander element to be displaceable
with the screw, threaded rod or a driving-in tool
towards the leading end in order to anchor the fixing
element.

Between the expander element and the screw or threaded
rod to be screwed in, there may furthermore be arranged
a resilient element, preferably a compressibn spring.
Such resilient biasing of the expander element causes
the expander element to be pushed up subsequently when
the drilled hole widens as a result of cracks forming,
so that no axial displacement of the plug body is
required for the subsequent expansion. A rubber bolt
can also be used as the resilient element.

The invention is illustrated by embodiments shown in
the drawings, in which:



rod to be screwed in, there may furthernore be arranged a resilient

el enment, preferably a conpression spring. Such resilient biasing of the
expander el enent causes the expander el enent to be pushed up subsequently
when the drilled hole widens as a result of cracks formng, so that no
axi al displacenent of the plug body is required for the subsequent
expansi on. A rubber bolt can also be used as the resilient elenent. The
invention is illustrated by enbodi nents shdwr in the draw ngs, in which:

Figure 1 shows the fixing element, with an expander element lying in a
| ongi tudi nal sl BigyFe| {s ERpUAstHe fdwdng damant i with A e¥mandar in a

bui I di ng conponent, Fi gur@lambatalpah@ dhn |aOT].G$rI<jid:Idlﬁ|na619C§16tn off itthe
fixing elenent of Figure 1 in_its anchored

SItI n, Fi
cross-section of the fixi RFPEREHOR 2280 di qg q‘?]aﬁ &Fgls]t]r?éi St on
line AAA Figure 4 is a | anputidediimng cnmpnnmntqf a f|X|ng el enent having an

internal threadg ur is g4t oni -in tool,
and Figure 5 sho%gglé%egf >:<L|gn 21 %{1 l&g]rlg{n 1f’aﬁ?gure&hq{v{ﬂ@h he

t hreaded rod screwed in aﬁdxangegllen@nt @Ifemum rJarﬂgecﬁ.ﬁ;etammpmcbander
el enent and threaded rod. pHag fiiof,ng elenent 1 illustrated in Figure 1 has
a shank 2 having an external thredd 3 at its rear end 4 and an expansion
zone which is f%ﬁﬁ@&&b? alﬁoﬁgpﬁgﬁqﬂgectzon of the fixing element

according to Figure 2 along the section line
A-a, |

Figure 4 1is a longitudinal section of a fixing element
having an internal thread shown during the

anchoring process using a driving-in tool,
and

Figure 5 shows the fixing element according to Figure
4 with the threaded rod screwed in and a
resilient element arranged between expander
element and threaded rod.

The fixing element 1 illustrated in Figure 1 has a
shank 2 having an external thread 3 at its rear end 4
and an expansion zone which is formed by a longitudinal
slot 5 of trapezoidal cross-section and an expander
element 6 lying in this longitudinal slot 5. The
expander element 6, which is feadily displaceable in
the longitudinal slot 5, is held by a retaining element
7, in this particular embodiment a rubber ring.

On its external surface, the expander element 6 has
teeth 8 of roof-shaped configuration in cross-section
(see Figure 3). As the fixing element 1 is driven into
the hole 9 drilled in the building component 10, the
expander element 6 is located in its deepest position,
in which the rear semicircular end face 11 of the
expander element 6 bears against the limit of the
longitudinal slot 5, which is likewise semicircular and



slot 5 of trapezoidal cross-section and an expander elenent 6 lying in this
Tongitudinal slot 5 The expander elenent 6, which is readily displaceable
in the longitudinal slot 5 1is held by a retaining elenent 7, in this
particul ar enbodi nent a rubber ring. On its external surface, the expander
el enent 6 has teeth 8 of roof-shaped configuration in cross-section (see
Figure 3). As the fixing elenent 1 is driven into the hole 9 drilled in the
bui | di ng conponent 10, the expander elemerg 6 is located in its deepest
position, in which the rear semcircular end face 11 of the expander

el ement 6 bear whighi seirvidse ds mttoppmentheert Ariyd t uth rdlatsIpis i3 ianhi cthe s

| i kew se sem cir ar, s - 9= i : t hat
position, the %tee%t%rl? E? %rli%]]g&t %ﬁ%ﬁpﬁ%ﬁéﬁyﬁlgﬁ% ﬁieéigm?be ona t egshank 2
of the fixing shamint2 ofhdhe fiining edementd s driven right through the
article 16 to be fixed, into the drilled hole. By screwing the nut 17 onto

the projecting threaded portion 3 the shank 2 is displaced axially wth ]
respect to the Theficdm® edmmants ¥ s ven Tsthth rreugh dhe 1 ed hole, so

that the expandgiiliemal o ive Friacsed Imeh adne dii Vibsdishdle ! hegyipwar dl y
The testh 8 of STEYIRATE Herihoned e e I9HETeT  Shredfed dr 11 ed hol &
and effect anchortigrof3 tite fshdnlg 2| el spldeed eetinBlyavitla sespecbt hed
R N N Fre)
ranp- i ke drilled hole, so that the expander element 6 is pressed

radially outwards by the upwardly sloping base 18 of

the longitudinal slot 5 (see Figure 2). As this

happens, the teeth 8 of the expander element 6 dig into

the wall of the drilled hole and effect anchoring of

the fixing element. The teeth 8 have a saw-toothed

profile, the tooth flank 19 sloping towards the leading

end 14 to reduce the resistance to driving in.

Furthermore, the expander element 6 has a ramp-like

slope 28, which extends from the leading end of the

expander element to the tip of the first tooth.

Figure 3 shows a cross-section along the section line
A~-A drawn in Figure 2. The roof-shaped construction of
the tooth 8 favours deep penetration of the expander
element 6 into the wall of the hole drilled in the
building component 10. The trapezoidal cross-section
of the longitudinal slot 5 is also recognizable in .
Figure 3. The trapezoidal shape creates two sliding
surfaces 22, 23 arranged at an angle to one another, on
which the expander element 6 rests with its two bearing
surfaces 24, 25. The angle B formed by the two sliding
surfaces or bearing surfaces is preferably 100° - 120°.
In order to ensure that the bearing surfaces 24, 25
slide on the sliding surfaces 22, 23, the width of the
basal area 26 between the two sliding surfaces is
somewhat smaller than the width of the basal area 27



sl ope 28, which extends fromthe | eading end of the expander el ement to the
tip of the first tooth. Figure 3 shows a cross-section along the section
line A-A drawn in Figure 2. The roof-shaped construction of the tooth 8
favours deep penetration of the expander elenment 6 into the wall of the
hole drilled in the building conponent 10. The trapezoi dal cross-section of
the longitudinal slot 5 is also recognizable in Figure 3. The trapezoi dal
shape creates two sliding surfaces 22, 23 r-anged at an angle to one

anot her, on which the expander elenent 6 rests with its tw bearing
surfaces 24, 2%etisennche wd dbemdihy shefasesshili py 68r tReeexpaniesri ng
surfaces is m%gfgfgﬁg éerr] In order to ensure that the bearing surfaces
24, 25 slide on iding surfaces 22, 23, the width of the basal area 26
bet ween the two slldlng surfaces is sonemhat snaller than the width of the

basal 2rea 27  tne HindSVesint hea (L BERLLDEI IR R68rG RO Oyl e

expander el ement 5. i XI ng el enent astr (&S 2%kas at
its rear end anr¢%1%$%%1e@%r%&dlﬁgeFE@lrﬁbéﬁﬁﬂnéoafgﬁrE@PGFVLHQeaded rod.
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Usi ng the drivikhepgitudinal slot 5 and intersects this with a part of
its cross-section. The expander element 6 therefore
projects with its rear end into the bore 31 so that the
ram 32 of the driving-in tool 33 bears against the rear
end of the expander element 6. Using the driving-in
tool 33, the expander element 6 can now be displaced on
the upwardly sloping base 18 of the longitudinal slot 5
towards the bottom of the drilled hole. The expander
element 6 thus becomes wedged in the hole 9 drilled in
the building component 10 and effects anchoring of the
fixing element. The axial displacement of the expander
element 6 can also be effected directly with the screw'’
or threaded rod to be screwed into the internal thread
30. In that case, either the internal thread 30 can be
extended beyond the stop shoulder 12, or a reduced
portion corresponding to the bore 31 can be arranged at .
the end face of the screw or threaded rod.

In the illustration of Figure 5, a threaded rod 34, for
example, for suspending pipes, ceilings or similar
structures, is screwed into the internal thread 30 of
the fixing element 1b. A compression spring 35 is
arranged as resilient element between the expander
element 6 and the threaded rod 34. The compression
spring 34 can either be pushed in after anchoring of
the fixing element 1b by means of a driving-in tool and
be clamped with the threaded rod 34, or can be used



t ool 33, the expander element 6 can now be di splaced on the upwardly

sl oping base 18 of the longitudinal slot 5 towards the bottom of the
drilled hole. The expander el enent 6 thus becones wedged in the hole 9
drilled in the building conmponent 10 and effects anchoring of the fixing
el ement. The axial displacenent of the expander elenment 6 can al so be
effected directly with the screw or threaded rod to be screwed into the
internal thread 30. In that case, either-the +nternal thread 30 can be
ext ended beyond the stop shoulder 12, or a reduced portion corresponding to
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expander el enenirn@ expab@ertribaeht @d Rin MY wdrfPactured either from
malleable cast iron by pressure die casting, or by cold
forming in a stamping and bending die. An expander
element of malleable cast iron has very good sliding
properties on account of the graphite content in the
malleable cast iron.



mal | eabl e cast iron by pressure die casting, or by cold formng in a
stanpi ng and bendi ng die. An expander el enent of nalleable cast iron has
very good sliding properties on account of the graphite content in the
mal | eabl e cast iron. - 12 - Patent Clains 1. A fixing el enment having
retaining means arranged at its rear end for clanping an article to a
bui I di ng conponent, and having at | east one expansion zone starting from
the | eadi ng end and extending in the | ongttugliswal direction for a part of
the I ength of the shank of the fixing elenment, which expansion zone is
formed by a | ongitudinal slot having a base sloping upwards towards the

| eading end with an expander elenent inserted in the |ongitudinal slot and
di spl aceabl e therein, characterized in that the longitudinal slot (5) is
formed by stanping and has a trapezoi dal cross-section having two sliding
surfaces (22, 23) arranged at an angle to one another and rising radially
towards the | eading end (14), and the expander elenent (6) has two bearing
surfaces (24, 25) resting on the sliding surfaces (22, 23) and is provided
on its external surface with teeth (8pa®ento@iaih@ped construction which
project at least with a part of their height beyond the shank (2). 2. A
fixing el enment according to claiml1, characterized in that the two sliding
surfaces. (22, 23).of at B¢xliagogeletent! havdng( Petwin ity aeged arrahgudlat of
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component, and having at least one expansion zone
starting from the leading end and extending in the
longitudinal direction for a part of the length of the
shank of the fixing element, which expansion zone is
formed by a longitudinal slot having a base sloping
upwards towards the leading end with an expander
element inserted in the longitudinal slot and
displaceable therein, characterized in that the
longitudinal slot (5) is formed by stamping and has a
trapezoidal cross-section having two sliding surfaces
(22, 23) arranged at an angle to one another and rising
radially towards the leading end (14), and the expander
element (6) has two bearing surfaces (24, 25) resting
on the sliding surfaces (22, 23) and is provided on its
external surface with teeth (8) of roof-shaped
construction which project at least with a part of
their height beyond the shank (2).

2. A fixing element according to claim 1,
characterized in that the two sliding surfaces (22, 23)
of the longitudinal slot (5)-are arranged at an angle
of 100° - 120° to one another.

3. A fixing element according to claim 1,
characterized in that the width of the basal area (26)
between the two sliding surfaces (22, 23) is less than
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characterized in that the width of the basal area (26) between the two

sliding surfaces (22, 23) is less than - 13 - the width of the basal
area (27) between the two bearing surfaces (24, 25) of the expander el enent
(6). 4. A fixing element according to claim 1, characterized in that the

| ongi tudinal slot (5) has at its end facing towards the rear end (4) of the
fixing elenment (1) at | east a depth corresponding to half the dianeter of

t he shank (2), and the ascending angl e ap3of the base (18) |ies between
[err] and [err]. 5. A fixing elenment according to claim1, characterized
in that at the thenwidih tdfe thengasall rmtes| (27 ) Detweemgtheoviewals t he rear
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1, characterized in that a retaining el enent (7) in the formof a rubber
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5. A fixing element according to claim 1,
characterized in that at the limit of the longitudinal
slot (5) facing towards the rear end (4) of the fixing
element the expander element (6) bears against a
‘semicircular stop shoulder (12).

6. A fixing element according to claim 1,
characterized in that a retaining element (7) in the
form of a rubber ring acts on the expander element (6),
which retaining element holds the expander element (6)
displaceably in the longitudinal slot (5).

7. A fixing element according to claim 1,
characterized in that the teeth (8) have disparate.
tooth flanks, the shorter tooth flank (19) being -
arranged facing towards the leading end (14).

8. A fixing element according to claim 1,
characterized in that a ramp-like slope (28) extending
to the tip of the first tooth (8) is arranged at the
leading end of the expander element (6).

9. A fixing element according to claim 1,
characterized in that an internal thread (30) for a
screw, threaded rod (34) or similar means is arranged
at the rear end of the fixing element (la, 1b).

[ ) Illll IIIII I



scr'ew, threaded rod (34) or sinmilar neans is arranged at the rear end of
the fixing elenent (1a, 1b). - 14 - 10. Afixing elenent according to
claim9, characterized in that a bore (31), which extends beyond the stop
shoul der (12) into the longitudinal slot (5) and intersects this with a
part of its cross-section, adjoins the internal thread (30), and in that

t he expander elenent (6) is displaceable with the screw, threaded rod (34)
or a driving-in tool (33) towards the | eadigng- end in order to anchor the
fixing element (la, 1b). 11. A fixing el enment according to claim1,
characterized iX0t haa fiveimypebement| aceordity te ahaikha®tured from

mal | eabl e cast | R I X e C i cl. gl
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roof shape and jhg {REeFséSesPehDe Si8AP]dphPt of its cross-section,
adjoins the internal thread (30), and in that the
expander element (6) is displaceable with the screw,
threaded rod (34) or a driving-in tool (33) towards the

leading end in order to anchor the fixing element (1la,
ib).

11. A fixing element according to claim 1,
characterized in that the expander element (6) is
manufactured from malleable cast iron.

12. A fixing element according to claim 1,
characterized in that the expander element (6) is
manufactured from a sheet metal blank, the edges of the
sheet metal blank being bent inwards in a roof shape
and the teeth (8) being stamped in.
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