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Descrlpvlon Fi xi ng el enent having an expansion el ement The invention
relates to a fixing el ement havi ng retaining neans -arranged at its rear end
for clamping an article, according to the preamble of claim1. A fixing
el ement which in the region of its |eading end face has an expansi on zone
formed by two outwardly bowed arns extendi ng spaced fron1oney(qorher S
known from DE 33 45 331 Al. Such a f{xing elenent is apch QJJuJ‘ \dri ving
t he shank of the fixing element into a hole pre-drilled nt .
- As the shank is dfisemerunxkéhe drilled hole, the exp
pressed inwards a Y, the drill ¢
- expansion el enent%éée)?ﬁe%&?%pt#é&?r%\g&épg%e bet ween f
i ncreases the pred3lie Waldaghtxbandi ng arns agai nst £
drilled hole. When the fixing el enent. has been drivé& ' '
arns of the fixing elenent are pressed by the plastic aﬂk.?r resiA
restoring force of the expansion el enment against the maIF{Qiéﬁﬁ
hole, with the resuito¢ hat a correspondingly high holding force is

achi eved. However, because of the full face-.tp:face contact of the insert,
the driving-in resistance of the known i nt is very high.

Mor eover, the known nail is not suitable for use in the tenS|Ie zone, in
which the drilled hole se:) 3 dt The
insert is not able to cONy ar genment  of
the drilled hole.

The invention relates to a fixing element having
retaining means arranged at its rear end for clamping
an article, according to the preamble of claim 1.

A fixing element which in the region of its
leading end face has an expansion'zéne formed by two
outwardly bowed arms extending spaced from one another
is known from DE 33 45 331 Al. Such a fixing element
is anchored by driving the shank of the fixing element
into a hole pre-drilled in a component. As the shank
is driven into the drilled hole, the expanding arms are
pressed inwards and together by the wall of the drilled
hole, and an expansion element inserted in the free
space between the expanding arms increases the pressure
of the expanding arms against the wall of the drilled
hole. When the fixing element has been driven in, the
expanding arms of the fixing element are pressed by the
plastic and/or resilient restoring force of the
expansion element against the wall of the drilled hole,
with the result that a correspondingly high holding
force is achieVedgq ;ﬁowever, because of the full face-
to-face contact of the insert, the driving-in
resistance of the known fixing element is very high.
Moreover, the known nail is not suitable for use in the
tensile zone, in which the drilled hole may-enlarge as
a result of cracks forming. The insert is not able to
compensate by subsequent expansion for enlargement of
the drilled hole.



- 2 - The invention is therefore based on the problemof providing a fixing
el erent” havi ng an expa which on the one hand can be anchored in a manner

merely by being driven into a conponent, and on the other hand.as-a result
of subsequent expansi on achi eves hi gh hol di ng val ues even y& illed
hol e enlarges as a result of cracks formng. This proble t he
features given in claim1. A wedge inserted in a |ongi the

shank of the fixing elenent is braced in the drilled holf@
t her eof . If the drilled hole now enl arges as a result
in the conponent, then . the tensile l.oaq.acti f
a di spl acenent bet weerr ¥he Bt & q%ﬁgg’%ﬁg’

t he shank of t he grouidjref esmemixlng \&‘Jmménlt haviisg ane 67
upwar dl y sl opi ng Hﬁ 0 a .
braci ng action mh|c§§*|xe3$§ anc 5?%1 ?&3%@ e%%#%ﬁ?n.% F e conponent
agai n despite enmaug@#em@nﬂinlhy<hennqaﬁnmme@ intPhias compongntnt andpansi on

effect thus rendeng ther rmm%i eaaera rEAR O PP sRRRAECExPUNBEoRI driven
into a drilled hole also syitable for use in the tensile_zone. _To reduce

the resistance t &WiaMeasy high holdding sadiuesy evere Wss tBg dnddlefabeles
the wedge to be @mledds @B tEhadRad /F SrackacEorminge fixing el enent

lightly t I t ds th t hat t I
supportod s the fixi THiE ERORLER: 15 R VAR bin the, LealPeRe,ainel b
provi ded at the Idlmim 3&f. t hé wedgie udiseaitesl dn maecdongituddnedasletdiof t he
fixing el ement . Eie SHARNTHEO S $100 g 1 heh Tu0h:ARAPRROERER! €l ¥

ri ght -angl ed tern1nat|on agai nst wh
drilled hole with the wall thereof. If the drilled

hole now enlarges as a result of cracks forming in the

component, then the tensile load acting on the fixing
element causes a displacement between the wedge braced
immovably in the drilled hole and the shank of the
fixing element. When this displacement occurs, the
upwardly sloping base of the longitudinal slot produces
an increase in the bracing action which fixedly anchors
the fixing element in the component again despite
enlargement of the drilled hole. This subsequent
expansion effect thus renders a fixing element which
can be anchored by being driven into a drilled hole
also suitable for use in the tensile zone.

To reduce the resistance to driving in, it is
useful for the toothed outer face of the wedge to be
angled from the leading end faée of the fixing element
slightly to enlarge towards the rear end.

So that the wedge is immovably supported as the
fixing element is being driven in, a stop member is
provided at the limit of the longitudinal slot nearest
the rear end of the fixing element, the stop member
‘being in the form of an approximately right-angled
termination against which the wedge bears at its
deepest position.

Furthermore, a retaining element, preferably a
rubber ring, can hold the wedge movably in the



deepest position. Furthernore, a retaining elenment, preferably a rubber
ring, can hold the wedge novably in the -3- longitudinal slot before the
fixing elenent is driven into the drilled hole, so that the wedge does not
accidentally fall out of the longitudinal slot. A good |ocking action of
the teeth conbined with a low resistance to driving in is achieved as a
result of the teeth having disparate tooth flanks, the shorter tooth flank
bei ng arranged facing towards the |l eading end face. To ensure that the
wedge is readily displaceabl e even under ext¥ éme conditions, it is useful

to provide a sliding-. . I r .bet ween.the.bearing fa f. t.he._wedge
andpt he base of toggqlg%g]’t%f?} r?g'l%%slbo ore es%gl’ﬁl&gnﬁgggﬁﬁgcﬁsl g§é?’egag be
constituted by plisadta dhemdirdlilad doleresicedhay thiet siekdgesdokacsotr eat ment
of the base of {hgdioniddidy#aal Gud Rl ¥hd NOnELuaIAAGERL Lhe wedge.

It is al so advant ageous, extreme conditions, “for spri_ng which

presses the wedge radfadopdodoriiag astien wfeithed teetheepmbhBegavd thf at he
| ongi ]E_udl n?: sl Otloaf(ij[e?sfl%ﬁ&\u;ﬁ-tod_dxfi\ﬁi% (1][11' Itilﬁeéc.;,lhalleeegnhalr ﬁe?teﬁullt off
significantly in_ e | o t.he di,aneter o rille e ea
spring presses tﬁ?q&iﬁﬁggaEQWH§9 FH@FﬁﬂqteOF°Pﬁ§ 5#PPL§d ﬁgﬁe§§8rgﬁ£t t he
wedge i s hel d by toothue€lankt beingc eramedyek ifadioy dodazddi sheatesdihgi S
able to occur bet?ﬁ@@a&%ﬁ wedge and the shank of the fixing el enent.

Finally, the fixfhg €l’'ement can be provided at its |leading end face with a
nai |l tip. The fixi nFoeletystyne that the wedge is readily displaceable

even under extreme conditions, it is useful to provide
‘a sliding—contacﬁ layer between the bearing face of the
wedge and the base of the longitudinal slot. This
‘sliding~contact layer can be constituted by plastics
material or created by suitable surface treatment of
the base of the longitudinal slot and/or the bearing
face of the wedge. -

It is also advantageous, for extreme conditions,
for a leaf spring which presses the wedge radially
outwards to be inserted between the base of the
longitudinal slot and the wedge. If the drilled hole
enlarges significantly in relation to the diameter of
the drilled hole, the leaf spring presses the wedge
against the wall of the drilled hole so that the wedge:
is held by virtue of the increased friction and a
displacement is able to occur between the wedge and the
shank of the fixiné element.

Finally, the fixing element can be provided at its
leading end face with a nail tip. The fixing element
can therefore be driven into soft and porous building
materials, such as, for example, aerated concrete,
without pre-drilling and can be anchored in these
building materials with high holding forces.

The fixing element provided with a nail head is
also suitable for anchoring in hard building materials.
Such building materials require pre-drilling for the
fixing element. Depending on the anchoring substrate



can therefore be driven into soft and porous building materials, such as,
for- exanpl e, aerated concrete, wthout pre-drilling and can be anchored in
these building materials with high holding forces. The fixing el enent
provided with a nail head is also suitable for anchoring in hard buil ding

materials. Such building materials require pre-drilling for the fixing
el enent . Dependi ng on the anchoring substrate -4- and the drilling
tool, the dianmeters of the drilled holes can be different. As the fixing

elenment is driven in, although it is anchordd-by the self-locking action of
the wedge, it is advanta us .additionally tqQ brace the article to _be fixed
%@1

agai nst the surf&®d &he Reidddanr Foediingbe diamstrgserénthe dsikledd
slippage as a regdllesotad b%eﬁ(iﬁfffe%h@ ancas ehet mxdhgl EQQmQﬁ‘Eeﬁs For

t hat purpose, it r oposed ar r ange ,benea e 'l hea o i ng
ol arent whi ch | s A5LEREr L. CRERPBRR OF 4% ABCBOFEAgDY: the SRLETHPHRORT,
wedge- shaped washetion bff aheuwe695|ngtiisuaadanthgebastadalbiaﬁaimyceoon

the nail head wh agses ht. .a e} p t t e dge
and the fixing eF&Qc% the ?%tikgg rtPaée k g ?aé BS Eﬁ??a%gneﬁf to be
wedged in the dr&heeuaﬁgnyy as@nclngcﬂnmpnag sﬂeppagetOThUosdnsleppege is

achi eved with a yedgeraBapedoreahererdhitCRolerd b&%”ofntﬁﬁt&fﬁﬂlé&e
undersi de of the nail head form ng a counter-wedge and the top surface of

the article to bBOiPRed. FRTathat: RBrPeEfanifydsuPTEBASEAUEP| BRTARER out er
face of the medgbeﬁéathethéonhdﬁdhéhﬁhaachaﬁghhgdéméheheCﬁﬁﬁcbOﬂﬁdEd on

each side by an Oli'.]i:ger theh%orm of a cup spring or in the form of a
‘wedge~shaped washer. If a cup spring is used, it
exerts a bias force on the nail head which causes a
slight axial displacement between the wedge and the
fixing element. This displacement causes the fixing
element to be wedged in the drilled hole, avoiding
initial slippage.

The same effect is achieved with a wedge-shaped
washer, which is driven in between the underside of the
nail head forming a counter-wedge and the top surface
of the article to be fixed.

In a further advantageous construction, the outer
face of the wedge can be provided with a longitudinal
recess bounded on each side by an outer edge; the
bottom of the recess lies preferably within the
diameter of the shank and only the outer edges provided
with teeth project befond the shank.

This construction further reduces the driving-in
resistance without the holding force being diminished.
As the fixing element is being driven in, the recess
serves to accommodate the material scraped off the wall
of the drilled hole. The reduction in the pressure-
applying area of the expansion element by virtue of the
recess causes. the oufer edges to dig more deeply into
the wall of the drilled hole in the event of a
displacement betweén the expansion element and the
shank of the fixing element. Even the curved faces of



botton1of the recess lies preferably within the dianeter of the shank and
only the outer edges provided with teeth project beyond the shank. This
construction further reduces the driving-in resistance wi thout the hol ding
force being dimnished. As the fixing elenment is being driven in, the
recess serves to accommodate the material scraped off the wall of the
drilled hole. The reduction in the pressure- applying area of the
expansion el enment by virtue of the recess causes the outer edges to dig
nmore deeply into the wall of the drilled hmoBe=in the event of a

di spl acenent between the exggn5|on el enent and the shank of the fixin
el ement . Even the L§F¢&§ thepsceme inte epﬂégFE€§§sWﬂﬁ@ntﬁﬁnﬂaiﬁtBf

engagenment with the @eliillell hbeegr bhhecinbohegréauérngracgieﬁaﬁr frictional

resi stance between _th ansion el h | ] hol e
on account of thgeﬁé?ggﬁégugégggeﬁrgge %§888§°g mﬁegeB% %38 gﬁégggg}enent.
Enbodi nents of thé itheedriddedr boilkel ost aegcountnofhthdr harggs, sunfabech
Figure 1 shows tQ?eB'ébE?a@Eﬁ Ehwht 1§nﬁ?d gFlggehgng | ongi t udi nal sl ot

of its expansion zone gure _ ongit sectron of the fixing
el ement of Figure 1, Emga ém3n§ﬁoﬂ§ the éBH§PFG§Pléﬁeo#1%H§t$§§¢ﬁglélenent

as a nail with atﬁglhraegqggndlﬁ afiknt i p, Flgure 4is a Iongltudlnal
section of the f §|n§ elene ménﬁ 1eaf S i nsg é i n tg

ongi Ludi nal sl of LPEGuRe BPCHB.LhEnELRLRAN LERERENFL thnEHEPdes; hYing
drilled hole, with a cup sphi agleagticadinad slot of its expansion zone,

Figure 2 is a longitudinal section of the fixing

' element of Figure 1,

Figure 3 shows the construction of the fixing element
as a nail with a nail head and a nail tip,

Figure 4 is a longitudinal section of the fixing
element with a leaf spring inserted in the
longitudinal slot,

Figure 5 shows the fixing element, anchored in the
drilled hole, with a cup spring as clamping
element arranged beneath the nail head,

Figure 6 shows the fixing element with a wedge-shaped
washer as the clamping element,

Figure 7 1is a variation of the fixing element in side
view with an expansion element having a
recess, and

Figure 8 1is a cross~section of the fixing element of
figure 7 along the section line A-A.

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 U~shaped cross-section with a wedge 6
inserted in this longitudinal slot. The wedge 6,
which is readily displaceable in the longitudinal slot
5, is held by a retalnlng element 7 in this particular
embodiment a rubber rlng.



el ement arranged beneath the nail head, Figure 6 shows the fixing el enent

wi t-h a wedge-shaped washer as the clanping elenment, Figure 7 is a variation
of the fixing elenment in side view with an expansi on el enent having a
recess, and Figure 8 is a cross-section of the fixing elenment of Figure 7
along the section line A-A. The fixing element 1 illustrated in Figure 1
has a shank 2 having an external thread 3 at its rear end 4 and an
expansi on zone which is formed by a |ongitudinal slot 5 of U shaped
cross-section with a wedge 6 inserted in ThPs™ ongitudinal slot. The

wedge 6, which is readily, displacegble in the |ongitudinal slot 5,6 _is held
by a retaining elenen8n7¥h?ne B?gega&?iXﬁﬁgru8985d?é%ﬁt gp?L&ﬁéﬁer?H@?s

-6- On the expostdeth 8iefy spywetoetheconfidgguedyion, hblset £bahks Dfoaw-t oot h
configuration, tg; L€ e e Fl @ﬁf?' | ned
towards the IeadPﬁéEéﬁggggge?%SggrgpHgsf%Qi%gggfﬁgggégﬁgéo ééﬂggir edge
proj ects approxi kgedingnhondnfaqe; yAt obf thaefiving abomertthe sHEM& 2: to

reduce the resi SﬁéPéﬁ £Qqdr p¥bHEctS. appBoiinakels BPotrd héght her | @adli ng

end face 10 slight to enlarge towards_the rear end 4. Between the wedge 6
and the base 11 B?e¥heb?$ﬂﬁ t tRengharkog i stpnEpduce the Lggistance to
sliding-contact 8ayeind?inp the shankolisaapydedi £Bombtkei béadivsegerénd This

shank 3 of the | F9ENg 2l ShEARELY R8. AATHEGR, PEIAREE 4aF SRS R0 20
sl i di ng behavi ouBetween| thebeedgai 6vandbyheubasasl b1 sof fthe longitiwdinak the
slot 5 there is arranged a sliding-contact layer 12 in
‘the form of a plastics material insert. This sliding-
contact layer ensures displacement between the wedge 6
and the shank 2 of the fixing element even under
extreme conditions. Favourable sliding behaviour can
also be achieved by suitable surface treatment of the
bearing surface of the wedge 6 and/or of the base 11 of
the longitudinal slot 5.

The embodiment illustrated in Figure 3 has a nail
head 13 for clamping an article and a nail tip 14 for
driving the element into a soft and porous building
material without pre-drilling.

In the enlarged illustration of a longitudinal
section through the expansion zone shown in Figure 4, a
leaf spring 15 can be seen inserted between the wedge 6
and the base 11 of the longitudinal slot 5. The wedge
6 lying on the leaf spring 15 is pressed by the spring
against the wall of the drilled hole, so that in
particular when the drilled hole enlarges as a result
of cracks forming, the friction between the wedge 6 and
the wall of the drilled hole is maintained.

From the illustrations shown in Figures 2 and 4,
it is clear that the base 11 of the longitudinal slot 5
slopes up towards the leading end face. The wedge 6
lying in the longitudinal slot 5 tapers correspondingly
towards the leading énd®face 10, so that with the teeth
8 stamped out at its upper edge it projects beyond the



bearing surface of the wedge 6 and/or of the base 11 of the |ongitudinal

slot 5. The enmbodinent illustrated in Figure 3 has a nail head 13 for
clanping an article and a nail tip 14 for driving the elenent into a soft
and porous building material without pre-drilling. In the enlarged

il lustration of a |ongitudinal section through the expansion zone shown in
Figure 4, a |eaf spring 15 can be seen inserted between the wedge 6 and the
base 11 of the longitudinal slot 5. The wedge 6 lying on the | eaf spring
15 is pressed by the spring against the wal? of the drilled hole, so that
in particular when the drilled hole enlarges as a result of cracks form ng,
the friction bet ®8aRkt Be ABEYedetangnipsdfaslightinetavardsdtipnel xees

mai ntai ned. Fromghfeal! | Ustr atk0BAqSHe¥Pek® thaUr8arZeAddsd thé is clear
that the base 11_of the_longituydinal slot 5 slopes-up towards the |geading
end face.  The HEBGECBALPRAGSIAt: RehPSngi SHAPNAFREPE: 16 apinst which

correspondi ngl y theawddgéhe beagsisnignehitsf deepé8t posibbbnvas hthédefiernd 8
stanped out at i r,edge, i rqj yond t he -7- shank 8, angl ed
PHBREL 1 L9, petplLAERER, IR

to enlarge sligh S At its end nearest the rear
end 4, the |ongitudi nBigetret 55shawsatbeofininteceleBenyal nanchwied imeawedge
6 bears inits d s{7p@siih hgohbshBHteh 89CRhe 1£iRi NG Efeiht/EN 1 N.
Figure 5 shows tﬁgmgi%?ng§gﬁgﬁgn§ﬁlaaﬁgﬁg§g Hinh'a hol e 17 b@?lled In a
conponent 18; thésSfeRnFEruckadnvwith aopaitubead 8t for ABXINGic®RR 13 for

fixing the artichetifle 19he cirpapclenphifge8lendnthénf €hé pbra 6£Pa SPip NY

20 I's arranged bSB%?EQ Egeigagérggggdlgéneaéﬁ the nail head 13. As
‘the fixing element 1 is driven in, the cup spring 20 is
pressed flat, and generates a resilient bracing action
between the nail head 13 and the article 19 to be
fixed. This bracing action produces a bias force
acting on the fixing element 1, and this force further
wedges the expansion element, in the form of the wedge
6, with the fixing element 1 in the drilled hole,
through a slight axial displacement corresponding to
the bias force of the cup spring 20.

Whereas in the embodiment of Figure 5 a forcible
bracing action is effected by the cup spring 20, in the
embodiment of Figure 6 this bracing action is achieved
by driving a wedge~shaped washer 21 beneath the nail
head 13, which has a counter-wedge face 22. The wedge
faces ascending in opposite directions produce an axial
displacement between the fixing element 1 and the
expansion element 6 which causes the fixing element to
be further wedged in the drilled hole 17 by means of
the ascending base 11 of the longitudinal slot 5.

Such a bracing action is always advantageous whenever
the fixing element 1 has a nail head 13.



the fixing element 1 is driven in, the cup spring 20 is pressed flat, and
generates a resilient bracing action between the nail head 13 and the
article 19 to be fixed. This bracing action produces a bias force acting
on the fixing element 1, and this force further wedges the expansion
element, in the formof the wedge 6, with the fixing element 1 in the
drilled hole, through a slight axial displacenent corresponding to the bias
force of the cup spring 20. Wereas in the gnbodi ment of Figure 5 a
forcible bracing action is effected by the cup spring 20, in the enbodi nent

of Figure 6 this braqit@ﬂg@@éfpnaiéeﬁ@ﬂﬁ%eﬂq@hﬁdmmwﬁ ¥eHgBe shaped
washer 21 beneath the nai| head 13,_ whi ch has a_counter-me%%F fage 22.

The wedge faces HIRMIFNGR ntRPPRR1IY NRd ekt i IRiGh SRFvesad Oxxdgilling
di spl acement betowenthdendiXimgad! EFent 1t ang e ogayivlen tel ewmdlved Whi ch

causes the fixi el ement. to, be . further wedged i.n_the drilled hole 17 by
means of the ascendifg-Hase Jl% BFORn ‘Fo‘ﬁ‘ﬂ?‘g{mr}ﬁl 821 ot 5. Such a bracing
action is always advdhiguees s7 wirde® eshownes ffieing elewemt 1 Has whichi | head

nead 13, wii oh SAvASHy ST B A R 2386 a1

head 13, which serves
possi bl e to rendRARGRA 2R j@3¢h 19ide doy tae QWHIoRdde £#- Fi Jheefeptiind 8

show a f2i Xibng S'cﬁﬂ“ﬁme Jrér»]ébs_y@diﬁ fdecnssiae &dwzszxdtpﬁg};iatt%mabbxt%}]endi ng
ecess 25 boundeg: o) 3EELC8 Bl A UL TR000 Scer MU 192 EhaBk
t he di ameter of drie ailanktle andtex| gdddre DUtmEroEdyes wi4hprteetted with teeth
8 ‘'project beyond the shank 2. As the fixing element 1
is driven into a drilled hole 26 (see Figure 8), a gap
27 appears between the bottom of the recess and the
wall of the drilled hole, and this gap serves to
accommodate material scraped off during the driving-in
operation. The position of the wedge 6 after axial
displacement between the wedge 6 and the shank 2 is
illustrated by a broken line. Because the base 11 of
the lbngitudinal slot 5 slopes up towards the leading
end of the fixing element, the wedge 6 is pressed
outwards during the axial displacement so that the
outer edges 24 dig more forcefully into the material.
The gap 27 is also reduced or even completely
eliminated thereby, so that the entire area of the
recess is pressed into the wall of the drilled hole.
To facilitate axial displacement, the wedge 6 rests on
a Teflon insert forming the sliding-contact layer 12.



proj ect beyond the shank 2. As the fixing elenent 1 is driven into a
drilled hole 26 (see Figure 8), a gap 27 appears between—thebottonmrof—the~

recess and the wall of the drilled hole, and this gap ser e
material scraped off during the driving-in operation. ;Ilﬁmgmmﬁa e
wedge 6 after axial displacenent between the wedge 6 and N *

illustrated by a broken |ine. Because the base 11 of the | ongitudi nal
slot 5 slopes up towards the | eading end of the fixing elenent, the wedge 6
is pressed outwards during the axial displacdkment so that the outer edges
24 dig nore forcefully intg the material. The gap 27 is al so reduced or
even conpletely SR Wﬁfkﬁhereby, so that the entire area of the recess
is pressed into trtumldisehdrh&nbH ld avb.hate. To facilitate axial

di spl acenent, thgz\/ﬁdsg%(‘idraec Et%lon a Teflon insert form ﬁgrggﬁﬁ?ﬁ& o KG

sl i di ng-contact layer - fischerwerke Artur Fisc

72176 Wal dacht al 21.9.1994 JU MJUPM1799 Pat ent
Clainms 1. A nail-like fixing element having retaining nmeans arranged at
its rear end for clanping an article to a conponent, and at |east one
expansi on zone et &ifd#%g fromthe | eading end face and in the | ongitudinal

direction for part of the length of theytedipnkeifidde fixing el ement, which

expansion zone is formed by a free space wth an expansion el enent inserted
in the free space, characterized in that the free space is in.
1. A nail-like fixing element having retaining means

arranged at its rear end for clamping an article to a
‘component, and at least one expansion zone extending
from the leading end face and in the longitudinal
direction for part of the length of the shank of the
fixing element, which expansion zone is formed by a
free space with an expansion element inserted in the
free space, characterized in that the free space is in
the form of a U-shaped longitudinal slot (5), the base
(11) of which slopes up towards the leading end face
(10), and the expansion element is in the form of a
wedge (6) which is positioned in the longitudinal slot
(5) on the base (11) so as to be displaceable towards
the 1eadin§ end face (10), the outer face of which
wedge is provided with teeth (8) which project beyond
the shank (2).

2. A fixing element according to claim 1,
characterized in that the outer face 6f the wedge (6)
is angled from the leading end face (10) slightly to
enlarge towards the fear end (4).

3. A fixing element according to claim 1,
characterized in that the wedge (6) bears against a
stop member (16) at the limit of the longitudinal slot
(5) nearest the rear end (4) of the fixing element.



the formof a U shaped | ongitudinal slot (5), the base (11) of which sl opes
up towdrds the | eading end face (10), and the expansion . elenent is in the
formof a wedge (6) which is positioned in the |ongitudi nﬂmm e
base (11) so as to be displaceable towards the |eading en m'u "mH
outer face of which wedge is provided with teeth (8) which*pr9jéct "oeyon
the shank (2). 2. A fixing el ement according to claim1, characterized in
that the outer face of the wedge (6) is angled fromthe | eading end face
(10) slightly to enlarge towards the rear—eh® t4). 3. A fixing el enent
according to claim1, characterized in that the medge 36) bears agai nst a
stop menber (16) %at t ReffrAPE ShemeBY ARGPEGANFaltosFdRiP5Y snearest the rear
elnd_ (4)1 of ht he fbnhmgge_belmﬁa. in thatOa- rétalinA.nt;i éngﬂeﬁt_enﬁm}] wlngenrﬁi ng to
claim 1, character. n that a,etaini el.enent | e
vedge (5) movabl JORASL fb% iBinel e pobi v 4f Kb, L hotFudnease S Taf s

A fixing el ement (&dcacttsngnt thel wedgé, (6hNaracterized in that the teeth (8)
have di sparate tooth flanks, the shorter tooth flank being arranged facing
towards the |eading end face. 6. A fixing elenent according to claiml,
characteri zed i n3that At Kdx\Bggelegent agcoxdang| t@i gdaimohract | ayer (12)

i E thet | ongi Ej udi a?hrabeblrﬁé]ged in thétfl E?bc\%eéﬁﬁn?ﬁl) aaetQL diéﬁgiﬁt@ ai mI I1
characterized in eaf sprin i ch_presses e wedge radially
outwards is inseFP@ghbgllﬂégﬁ' ﬁé%%?gr?ff) tSPtphgiPBﬁgprﬁg hartange (5) and

t he wedge facing towards the leading end face.

6. A fixing element according to claim 1,
characterized in that the wedge (6) lies on a sliding-
contact layer (12) in the longitudinal slot (5).

7. A fixing element according to claim 1,
characterized in that a leaf spring (15) which presses
the wedge radially outwards is inserted between the
base (11) of the longitudinal slot (5) and the wedge

(6).

8. A fixing element according to claim 1,
characterized in that a nail tip (14) is arranged at
the leading end face of the fixing element (1).

9. A fixing element according to claim 1,
characterized in that the retaining means arranged at
the rear end of the fixing element (1) is a nail head
(13), beneath which a clamping element (20, 21) is
arranged.

10. A fixing element according to claim 9,
characterized in that the clamping element is a cup
spring (20).

11. A fixing element according to claim 9,
characterized in that the clamping element is a wedge-—



(6). 8. A fixing element according to claim1, characterized in that a
nai | t|p (14) is arranged at the |l eading end face of the Tixing etement——

(1) . A fixing elenment according to claim1, characte
retai n| ng nmeans arranged at the rear end of the fixing el Hmm"“"i@lal“m
nai |l head (13), beneath which a clanping elenent (20, 21) rs arnangeds .
A fixing el ement according to claim9, characterized in that the clanping
elenent is a cup spring (20). 11. A fixing elenment according to claim?9,
characterized in that the clanping el enent & a wedge- shaped washer
(21), the underside of the nail head (13) having a wedge face g§2)

ext endi ng in the SHANSS Washere(31on. the undergide ofe ngddohgrAy (13)

claim1, charact @favz.ieﬂj ian tfaRe0 zqr) fexdRnefinghg nvedee oppbshigepr ovi ded
with a Iongltudlgﬁﬁ_t 35855 (25) bounded on each side by an outer edge (24).
13. Afixing ele ®¥ding to claim12, characterized in that the
bottom of the recess lies within the dianeter of the shank (2) and only the

outer edges (24) 4 ovkdq&q %y]ﬁlgﬂrﬁb'f(%) c%rr(a ?’gr tl?;e Q‘im e shank (2). 14.

A fixing el enent accordln Charac |ze I'n that the two end
faces of the wedgvéla(r@):tareae@hnded:hat the outer face of the wedge (6)

is provided with a longitudinal recess (25) bounded on
each side by an outer edge (24).

13. A fixing element according to claim 12,
‘characterized in that the bottom of the recess lies
within the diameter of the shank (2) and only the outer
edges (24) provided with teeth (8) project beyond the
shank (2).

14. A fixing element according to claim 1,
characterized in that the two end faces of the wedge
(6) are rounded.



