; 89e3€) Do&l | m8nn6nTDo! FASTENI NG MEANS BACKGROUND COF THE | NVENTI ON  The

ihvention relates to a fastening neans for driving into a pre-drilled bore

hole, in a hard substrate, using a setting tool that is drlmmmmmwmmmmm

conpressed gases. Particularly, the fastening neans conpris d a

| oad application nmeans, wherein the shank ( 1, 11, 21 ) includes;sasséree end

that is planar end and an outer contour that is cylindrical. Fastening

means serve in f xing structural co ts to hard substrat ﬁﬁ“lmmwﬂmmmm

steel, concrete, rock or the Iiwﬁiﬂm'r ng nmeans can

t he substrate W|th the help of a suitable setting tool. One such«d@&keni ng
ACGKEROT DI INVENTION in concrete and rock is, for exanple,

di scl osed i n DE 1 625 383 That fastening neans has a shank with a | arge

|l ength and a setting-side planar face and a | oad application neans that

connects to the shank end opposite the setting-end. Particularly, in a

substrate tHhat idvenfid Mes% aFafériey néaﬁsurdr%@ingqﬁfasmm@mﬁmea BErelsote, d at hi s
fasteni ng neans has the disadvantage that with a relatively mni mal wal |

thi cknggsss cbfifad u% gm?lg t&h 2 Deeh éﬂ@l&?@b:ﬁgﬁséeﬁ S8t paRRdiatiyomeof the

fast eni ng neans pro es-on t e rear st ste structura

conpon Thi s nerally resul t n.da to a ai nt_.or ver n the
cten!  SRISHTL SR COmpONS A Shadh i s loRd APEIRAon Ge R rBRreD BESHER T L% he
generally inaccessihble side of the steel structural corrponent The obj ect
of t he inchidennifisn epd thapisrlangr endhardeasy AHTEgniRERS! Isie3tindtitdl-be anchor ed
satisfactorily and securely in a pre-drilled hole in a hard substrate, in
particul ar one conprised of steel, with a relatively mninml wall

t hi ckness, w thout causing damage to the side of the substrate opposite to
t he fasteni Fgsteragmeans serve in fixing structural components to hard substrates such as steel,

concrete, rock or the like. Said fastening means can be driven into the substrate with the help of a
suitable setting tool. One such fastening means intended particularly for use in concrete and rock
is, for example, disclosed in DE 1 625 383. That fastening means has a shank with a large length
and a setting-side planar face and a load application means that connects to the shank end
opposite the setting-end. Particularly, in a substrate that is formed of a steel structural
component, the use of this fastening means has the disadvantage that with a relatively minimal
wall thickness, the free end of the shank in the driven in, set condition of the fastening means
protrudes on the rear side of the steel structural component. This generally results in damage to
any paint or covering on the steel structural component, such as an anti-corrosion treatment, on

the generally inaccessible side of the steel structural component.

The object of the invention is to create a fastening means that can be anchored
satisfactorily and securely in a pre-drilled hole in a hard substrate, in particular one comprised of
steel, with a relatively minimal wall thickness, without causing damage to the side of the

substrate opposite to the fastening means.
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rrYi. si szosi ~i SUMVARY OF THE | NVENTI ON The object is achieved by a
fastening nmeans conprising a shank and a | oad application neans, wherein
the shank includes a &e end that is planar end and an outer contour that

|s %Mpg&k?%FﬁfgiNm’ﬁoﬁf the cylindrical external contour of the
ning neans nmay be driven into the
pre fabricated bore hole, whose internal dianeter is 2%to 25% smal |l er than
the diameter of the shank, using an alnost uniformdriving-in force. A
circunferential insertiqon s|lope is, preferably~.in the coaxial, alignnment of
t he shanQmaé\eﬁ@wﬁlae\fﬁd&waa%ﬁtﬁ@agw%mmwa%*amh M4 2dPaq plisptinse
envel opi ng the circunference of the shank at its free, planar end. For
exampdaps, wheeeis thel shagk indiudesea free erfd thaigs plaparend@nd gh opter centeurethdtes t han t he
i nside dianeter of the bore hole. Preferably, the shank has a cross-section
t hateyjigdritaB3 to 1.5 tines the length of the shank. In this fashion, for
exanpl e, the fastening neans with a short shank | ength can have a shank
with a large cross-section so that a contact surface cooperating with the
substrate may be as Iarge as in the fastening means whose shank exhibits a
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force of neans can, one e achieve

appropriate_a ustrre oke. o e drive nder f etting
b By g Sy BPE"%“SE?#‘E‘QP%TS hil, whis terngh ety 212 25501 ¢ of ¢ he
| oad application nmeans at the sure’

smaller than the diameter of the shank, using an ahnost uniform driving-in force.

.-)

A circumferential insertion slope is, preferably, in the coaxial alignment of the shank
facing the pre-fabricated bore hole, said insertion slope enveloping the circumference of the
shank at its free, planar end. For example, the smallest diameter of the insertion slope is smaller

than the inside diameter of the bore hole.

Preferably, the shank has a cross-section that is 0.33 to 1.5 times the length of the shank.
In this fashion, for example, the fastening means with a short shank length can have a shank with
a large cross-section so that a contact surface cooperating with the substrate may be as large as in

the fastening means whose shank exhibits a large length but a smaller cross-section.

A limitation of the driving-in force of the fastening means can, on the one hand, be
achieved by appropriate adjustment of the stroke of the drive cylinder of a setting tool, the dep’

of the pre-fabricated bore hole, or the axial support of the load application means at the surf



of the substrate. The outer contour of the shank is preferably overl apped
radially by the outer contour of the |oad application neans so that the
axi al support of the |oad application neans can rest on the surface. The
| engt &f thé sutistrate 0 dtle aytpt candairof thesshak Isprefetably exalapped radially bytthe ottat i s
0.15 to 8 tines the length of the shank. Particularly, when fastening

St I ucddnicir of HENSIICPpECAtRdNtrENS bP tHat thk Axiahéupport df tRo&PAgplioaticA médde can
fasteni ng neans, nust be generally secure but rotational around the

| ongi ' Ics f ' G [ é&#ﬁm? j | oad
appl i]f:egt?(}r{c}tgé ?Feﬁ?r‘lzs' ?g%ieeg gth s(frzltﬁ%mﬂgggqﬂg}\%arl asm% %}es @ﬁﬁ{ | éggiéngbﬁwﬂ%gﬁt apering
can b chieved.in that,. on the one hand, the cross-section of the steplike
taper‘?-hst%%PW&§B‘83‘H¥“k%§tBﬁ?'?‘ﬁﬁﬂty to the cross-section of a bore hole in the
structural conponent and, on the other hand, the length of the steplike
tapering is matched essentially to the wall thickness of the structural
conponent in the area of the bore hole. In special eases it is possible

t hat t he sRaruadarhyawhew fastenarg structurd) eompenanésdtottiee substrate whichasfier setting e anpl e,
to a ceiling, have a very small circunference or a snmall external dianeter

but  athk FstRingahi€ink, it be gomeSIG@Birebut tRIONET dtoliRAKY longithdindinisdfdheof a
fasteni ng neans, that expediently provides a |oad application neans whose

Cr0S Se,Sefihf fidahsd it%MJaﬁ{aﬁe&ﬁ@fﬁlbq*?aa[aﬁgﬁcﬁsﬁ&ﬁefaﬂs e&@ﬁpﬁﬂ%%ﬁg&{ehe one

hand, a satllsfactory connection o fasteni ng ans wth 't conponent
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Cross-secti on secure anchori g enrng neans 1n the
substrate. A rapid, secure, and yenovabl e copnection .between the
F ast eXiAge tpsias ersbons exsatin 1 the TavTreRIoL B AEIEIT 9 STOEHEAL t he | oad
application neans of the fastening nmeans is provided with

component and, on the other hand, the length of the steplike tapering is matched essentially to

the wall thickness of the structural component in the area of the bore hole.

In special cases it is possible that the structural components to be secured to the substrate,
for example, to a ceiling, have a very small circumference or a small external diam—eter but a
large length and, consequently, are very heavy. With the aid of a fastening means, that
expediently provides a load application means whose cross-section is smaller than the cross-
section of the shank, on the one hand, a satisfactory connection of the fastening means with the
component to be fastened is established and, on the other hand, the large shank cross-section

provides a secure anchoring of the fastening means in the substrate.



an external, nmale screw thread or with an internal, fenmale screw thread. A
sati sfactory connection of the shank with the substrate is preferably
achieved with a shank whose external contour is provided with a profile.
BRI EF DESCRIr&pil Qdctide, aridirembratélcimnebiton bereerni the fasteningrmeane apd dieaghlystrate
described read together with draw ngs, which represent a preferred

exenpiaicHiedPRdEtRNY in thREtheidkd appBeatibn MdahSdf RS ERtcRidpARéMRid\olRBNNith |
according to the invention, in ich the load application neans is provided

with an _externa | & screw.thread: Fi il rates a further fastening
means " 3@8@?@%&6 stcge%Y ﬁ'éeal%nov@ﬁ{hi éc:)nnl,ﬁ%m\alf [ (a:% Sf'ﬁ‘é"'%ﬁ}oegg' application nmeans is

provided with an internal, female screw thread; Fig. 3 illustrates still a
further fastening nmeans, according to the invention, in which the |oad
application neans is provided with an external, nmale screw thread and has a

smal | er crAsstisfadorysennéstinn phitheshankivithi the spipshate is prafergbiRiapine e with THE

| NVENTI ON The fastening el enents, according to the invention, and

r epr estenk edhoseextergsl. coftounisprovidsd withdprofde i nto a pre-fabricated bore hole
(not shown) in a hard substrate (al so not shown) such as concrete, rock,
steel or the like using a setting device driven by highly conpressed gases.
The internal dianmeter of the bore hole is smaller than the cross-section of

a sha DES l i & each of the fastening neans, as
shovvnﬁkué ] .C ,%Tﬁ ﬁ%GWiNb n addition to the shank 1, 1 I, 21,
each of the fastening nmeans, as shown in Figs. 1 to 3, respectively, has a
| oad

The invention is more completely described read together with drawings, which represent

a preferred exemplary embodiment, wherein:

Fig. 1 illustrates a fastening means, according to the invention, in which the load

application means is provided with an external, male screw thread,

Fig. 2 illustrates a further fastening means, according to the invention, in which the load

application means is provided with an internal, female screw thread;

Fig. 3 illustrates still a further fastening means, according to the invention, in which the
load application means is provided with an external, male screw thread and has a

smaller cross-section than the shank.



application neans 2, 12, 22, wherein the length L1, L11, L21 of the shank
1,11, 21 is shorter than the length L2, L12, L22 of the | oad application
means 2, 12, 22. The shank |, 11, 21 has at its free end a planar face 5,
15, 2PDEFVAILED DESGRIFTION OFCEHE INMENTBONNd has a cylindrical outer
contour. The length L 1, L 11, L21 of the shank 1, 11, 21 is 0.4 to 0.?
times the length L2, L 12, L22 of the |oad application neans 2, 12, 22. In
the fastening neans represented in Figs 1 and 2, respectively, the
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1, 12 s, for np |aI xt er mal.e screw
t hr eaB® nveggntogsprgﬁ%fageﬁ bﬂp r"eg béfétsr*f%‘é{ ’E’}W“ﬁﬂ Speh 3 nal
femal e screw thread 13, as shomn |n Flg . In addltlon Fi 2 di scloses a

f ast epPnsectesacks steclmrmmqsmasfamgaqmcp@etv%hy hghhyscompresspdgases (Thgwi se i n
the direction of the shank 11. The stepw se tapering 14 has a cross-section
D 13 irterhalclienieradititksbdre h6les smaller thamihe ¢rbss-sectiasofSesianbi, bif, 21 hwhishéank 11.
Fig. 3 discloses a fastening nmeans, in which the cross-section D22 of the

| oad pikdnt GPdacR Bf tRIMIerirg nSark!R dhewntif #ipst D 3 respectvrRpy. 9 BddRdn @fthé he
shank 12. In all of the fasteni ng neans according to the invention, as

repregﬁﬁféqdu R Fea0f of etf&ténrééﬁlﬁﬂﬁcﬁ s‘ﬁswmi:@g. fbﬁs;kreépe%ﬁvélyéh&l? By be wth

pr of i e profiling as represent

poss Becpi ArarSgr b 2 A B g IR I oy “‘eﬁ% 13! c#laf)g*ro. elaf on
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steel its gee end a planar face 5, 15, 25 with an insertion slope 6, 16, 26 and has a cylindrical outer

contour. The length L1, L11, L21 of the shank 1, 11, 21 is 0.4 to 0.7 times the length L2, L12,

1.22 of the load application means 2, 12, 22.

In the fastening means represented in Figs. 1 and 2, respectively, the cross-eection D2,
D12 of the load application means 2, 12 is larger than the cross-section D1, D11 or the shank 1,
11. The load application means 1, 12, 22 is, for example, provided partially with an external,
male screw thread 3, 23, as shown in Fig. 1 and 3, respectively, or with an internal, female screw
thread 13, as shown in Fig. 2. In addition, Fig. 2 discloses a fastening means, in which the load
application means 12 tapers stepwise in the direction of the shank 11. The stepwise tapering 14

has a cross-section D13 that corresponds to 0.5 to 2 times the cross-section of the shank 11.



CLAINMS WHAT IS CLAIMED I'S: 1. A fastening neans for driving into a
pre-drilled bore hole, in a hard substrate selected fromthe group
concrete, rock, steel and the like, using a setting tool that is driven by
hi ghl y conpiges dizdlogaafastesiag thehnas tire whith theeess-sotipn D22 nfithe 1sdbappliCdtionl 1,

21) and a | oad application means (2, 12, 22), wherein the shank ( 1, 11, 21
' ncgfe g As %ﬁxﬁﬂ?{% thd &fost-SedbioA T o@we AP Gh af QP iHRUastERAL nledns

cylln e fastening neans of claim1l, wherein the free end of the

shank : has_a C|rc cl udi cunf.e

neer MegHing éaae '("82’“‘1%‘ EypresEHEL URRET rh RPortln G SEAE M A0 BrePs, ¢ e
shank (1, 11, as a Cross- sectlon that corresponds to 0.33 to. 2 tines
the | withprofiling, 24L’£116 profiling & ¢ asdertpsented in Fig 3, capy for instangg,beralopgitndingl reans
of claim1, wherein the |load application neans (2, 12, 22) has an outer
cont oar cro$sehatahed elgeomilling Ioigiabso possible for thé crobsesestiomRf m shark and pf thedoadThe
fastening neans of claim4, wherein the |oad application means ( 12) tapers

st epwagstichtivierhéls tdbe 6fthe karhid dimenbiond, The ffastériiy mgaryeae) foradxamipds, m 3, wherein
the cross-section (D22) of the |load application nmeans (22) is snaller than

a Cr OfansRcidedds ﬁ%al)mé?énatl by df sleél or nonzmst %stée?St ening means of
claim1, wherein the | oad applicati’on neans i ncl udes at | east
partially an external, male screw thread (2, 23) 8. The fasteni ng neans of
claim1l1l, wherein the | oad application nmeans (12) includes an



internal, female screw thread (13). 9. The fastening neans of claim1,
wherein the outer contour of the shank (21) includes profiling (24).
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contour that is cylindrical.

2. The fastening means of claim 1, wherein the free end of the shank (1, 11, 21) has a

circumference including a circumferential insertion slope (6, 16, 26).

3. The fastening means of claim 1,wherein the shank (1, 11, 21) has a cross-section that

corresponds to 0.33 to 2 times the length (L1, L11, L21) of the shank (1, 11, 21).

4. The fastening means of claim 1, wherein the load application means (2, 12, 22) has an

outer contour that overlaps the outer contour of the shank (1, 11, 21).

5. The fastening means of claim 4, wherein the load application means (12) tapers

stepwise towards the shank (11).

6. The fastening means of claim 3, wherein the cross-section (D22) of the load

application means (22) is smaller than a cross-section (D21) of the shank (12).
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