Degcrfptidn Expansi bl e plug.The invention relates to an expansi | ug_for
anchor- 5 ing in a building conponent:  consisti ng of an. expans%@@l‘é@@
and a threaded bolt, according to the preanble”of claim1l. An expansible

pl ug having an expansi ble sleeve that has a plurality of slots extending
along a portion of its 10 length is known from DE 35 07 022 Al . For
anchoring the expansibl'e plug, a threaded bolt that is previded with an
expansion cone is drawn into the expansible sleeve by nmeans of a nut that
bears against the rear face of the expansible-sleeve by way of a washer.
Such an expansible 15 plug is suitable for push-through nounting in which
the expansi ble plug is pushed right through the article that is to be
fastened and into the drilled hole that has been pre-drilled in the
bui.l di ng conmponent -until the nut comes to rest against the outer surface of
the article that is 20 to be fastened. Since the nut bears both against the
article that is to be fastened and against the rear .end face of the
expansi bl e sl eeve, sufficient anchoring of the expansible sleeve, but only
insufficient clanping of- the article to be fastened, can be obtained. As a
result 25 of the expansible sleeve becomng fixed in the anchoring process,
an axi al displacenment of only the threaded bolt

Description
Expansible plug

The invention relates to an expansible plug for anchor-

5 ing in a building component, consisting of an expansible
sleeve and a threaded bolt, according to the preamble of
claim 1.

An expansible plug having an expansible sleeve that has
a plurality of slots extending along a portion of its

.10 length is known from DE 35 07 022 Al. For anchoring the
expansible plug, a threaded bolt that is provided with
an expansion cone is drawn into the expansible sleeve by
means of a nut that bears against the rear face of the
‘expansible -sleeve by way of a washer. Such an expansible

2 15 plug is suitable for push-through mounting in which the

expansible plug is pushed right through the article that
is to be fastened and into the drilled hole that has been
pre-drilled in the building component until the nut comes
to rest against the outer surface of the article that is

20 to be fastened. Since the nut bears both against the -
‘article that is to be fastened and against the rear end
face of the expansible sleeve, sufficient anchoring of
the expansible sleeve, but only insufficient clamping of
the article to be fastened, can be obtained. As a result

25 of the expansible sleeve beéoming'fixed in the anchoring
process, an axial displacement of only the threaded bolt



2 occurs but no axial displacenent of the nut in the direction of the
bui'l di ng conponent.. As a result, no tightening forces can be brought to
bear on the building conponent that is to be fastened. That is

di sadvant ageous 5 above all when, for exanple, there is a void in the
regi on of the fastening point owing to unevenness in the surface of the
bui | di ng conponent and/or in the articl1é that is to be fastened. In order
to avoi d that di sadvantage, in the known 10 expansi ble plug a conpressible
zone is provided in the expansible sleeve, which zone directly adjoins the
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possible to cllanp the article that is to fastened to ,the buildin
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to the fronsurfadeooft iredublding conponanteand/or in the article
that is to be fastened.

In order to avoid that disadvantage, in the known
10 expansible plug a compressible zone is provided in the
expansible sleeve, which zone directly adjoins the
longitudinal slots. The compressible zone is formed by a
plurality of oblique cut-outs that are arranged spaced
one from another circumferentially. A similar compres-
.15 sible zone is known, for example, also from WO 84/01005.

. With such a compressible zone it is.certainly possible to

) clamp the article that is to be fastened to the building
component but a number of other disadvantages occur that
considerably impair the ability of the known expansible

20 plugs to function. As a result of the oblique cut-outs,
on compression of the expansible sleeve, the rear
portion of the expansible sleeve iS'dispiaced radially in
relation to the front portion thereof and becomes jammed
in the drilled hole and/or on the threaded bolt. Since

25 the radial displacement is limited by the drilled hole

' and by the bolt, in addition the webs remaining between
the cut-outs bulge uncontrollably both inwards and
outwards. That results in further jamming of the threaded
bolt with the expansible sleeve, which necessarily in-

30 creases the resistance to being drawn in of the threaded
bolt for expanding the plug. As a result of the non- |
uniform bulging-out and radial displacement between the
upper and lower portion of the expansible sleeve, the
expansién cone also is drawn non-uniformly into the



in the drilled hole and/or on the threaded bolt. Since 25 the radial

di splacenent islimted by the drilled hole and by the bolt, in addition-

t he webs remai ni ng between the cut-outs bul ge uncontrollably both inwards
and outwards. That results in further jamm ng- of the threaded bolt with the
expansi bl e sl eeve, which necessarily in- 30 creases the resistance to being
drawn in of the threaded bolt for expandlﬁg the plug. As-a result of the
non- uni form bul gi ng-out and radi al di spl acenent between the upper and -

| ower portion of the expansible sleeve, the expansion cone also is drawn
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fastenings where safety is 1mportant.

The problem underlying the invention is to provide an
expansible plug having a compressible zone, which plug is

i0 simple to manufacture and enables operationaliy safe
anchoring.

The solution to that problem is obtalned by the features
given in claim 1.

As a result of the ends of the sickle-shaped cut-outs,

15 which ends point towérds one another and overlap one
another circumferentially in meandering formation, a
compressible zone is produced that enables an axial -
shortening of the expansible sleeve without radial
displacement or bulges. In the compression process,'the

20 sickle-shaped cut-outs are pressed together, the bending
webs formed by the overlapping ends of the cut-outs being
deformed exclusively in the axial direction and therefore
without radial bulging. The cut-outs with their ends
pointing towards one another and overlapping one another

25 circumferentially permit an axial shortening of the
expansible sleeve, without bulging, by twice the width of
the cut-outs in the region of their apex. Since the
expansible sleeve is shortened uniformly, the expansible
legs of the expansible sleeve are also.expahded uniformly

30 radially. By virtue of the shortening of the expansible
sleeve, clamping of the article that ié to be fastened is
possible even in the case of very serious voids.



The solution to that problemis obtained by the features given in claiml.
As a result of the ends of the sickle-shaped cut-outs, 15 which ends point
t owar ds one anot her and overl ap one another circunferentially in neandering
formati on, a conpressible zone is produced that enables an axial shortening
of the expan5|ble sl eeve wi thout radial displacenment or bulges. |n the
conpressi on process, the 20 sickle-shapdd tut-outs are pressed together

t he bendi ng webs formed by the overl appi ng ends of the cut-outs being

def ormed exclusively in the axial direction and therefore wthout radial
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ly, a mushroom-shaped connection of the expansible legs
to the expansible sleeve is obtained, which connection
is exactly aligned with the expansible legs with the

10 result that the shortening acts uniformly on all the
expansible legs.

The lbngitudinal slots can either extend to the cut-outs
that lie closest to the front end of the expansible
sleeve or alternatively can end at locations spaced from
15 those cut¥outs, in which case the end of the slot is
preferably of enlarged form in order to facilitate
opening-up of the expansible legs. -
Especially advantageous compression behaviour-is obtained
if the width of the bending web between the overlapped
20 ends of the cut-outs is approximately the inside width of
- the sickle-shaped cut-outs in the regidn of their apex
and the width of the web remaining between the ends of
the circumferentially arranged cut-outs is approximately
twice the inside width of the sickle-shaped cut-outs in
25 the region of their apex.

Embodiments of the invention are illustrated in the"
draw1ng, in which:

Figure 1 shows the expansible plug according to the
invention having longitudinal slots that
30 ' extend to the compressible zone;

Figure 2 shows the expansible plug having longi-
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outs that formthe conpressible zone is twice the nunber of the

| 'ongi tudi nal slots in the expansible sleeve and the apex of each of the

si ckl e-shaped cut-outs that lie 5 closest to the front end of the
expansi bl e sleeve is aligned with a respective |ongitudinal slot.

According- |y, a nushroom shaped connection of the expansible legs to the
expansi bl e sl eeve is obtained, which conhection is exactly aligned with the
expansi ble legs with the 10 result that the shortening acts uniformy on
all the expansi-ble |legs. The longitudinal slots can either extend to the

cut-outs that lie closest, tqQ.the front end of. .the_expansihl e sleeve or-
alternatively can end at FB@&PPgn§igﬁ§c§§%FP8ﬁP?5tPh CaIONSt s, in which
case the end of the slot spapedf €rohl Yhef compregsdlile @one o to
facilitate opening-up of the expansible |egs. Especially advantageous
conpressi on behaviour is obtained if .the width of the bending web between-
t he overl| appBilgegeedds of shhwscheoexpansillier pliummasiconding s de wi dt h -of

the sickle-shaped cut-out gjigirkhs bEEhORred i@ HiARRALRP Eodpondftt h of the
web renmmi ni ng between the ends of the circunferentially Jarranged cut-outs

i's approximately twi ce the inside w dth of the sickle-shaped cut-outs in 25
the regi onsofhéhekpansibleEplodi Eetordiing o iFiGute AN cuifsidts!sdf adred i n
the dramnng’ekﬁa%@&%&é sleeve 1 that has longitudinal slots 4 that
start from its fronﬁ,'insertion-side end 2 and form a
plurality of expansible legs 3. If the expansible sleeve
is manufactured by being punched out of a sheet metal
10 blank and éﬁbsequently rolled up, then one of the longi-
tudinal slots is formed by the gap 4a resulﬁing from
rolling up (see Figure 3). Inserted through the expan-
sible sleeve 1 is a tﬁreaded bolt 5, on the front ehd of
which there is formed integrally an expansion cone 6.
15 On the rear end of the threaded bolt is a threaded
section 7, onto which a nut 9 that has a crimped-on
washer 8 is screwed. .

As the compressible zone, the expansible sleeve 1 has a
plurality of sickle-shaped cut-outs 10, 11 that are
20 arranged spaced one from another circumferentially and
axially. The ends 12 of the cut-outs 10, 11 point towards
one another axially and overlap each other circumferen-
tialiy in meandering formation so that bending webs 13
are produced between the ends. In the embodiment il-
25 lustrated, the expansible sleeve has three longitudinal
slots 4 and six cut-outs 10, 11 that form the compres-
sible zone. The apex of each of the cut-outs 10 is
aligned with a respective one of the longitudinal
slots 4. Since the offset above-lying cut-outs 11 are
30 therefore necessarily aligned with the expansible legs 3,
a mushroom-shaped symmetrical connection of the expan-
sible legs 3 to the expansible sleeve 1 is obtained. In
the embodiment according to Figure 1, the longitudinal



Flgure 1 shows the expansible plug according to the invention having
Iohgltudlnal slots that 30 extend to the conpressible zone;
Figure 2 shows the expansi bl e plug ‘having |ongi- -5- tudinal slots
extending to | ocations spaced fromthe conpressible zone; and Figure 3
shows the expansible plug according to Figure 2 anchored in a building
conponent. 5 The expansible plug accordifg—to Figure 1 consists of an
expansi ble sleeve 1 that has longitudinal slots 4 that start fromits
front, insertion-side end 2 and forma plurality of expansible legs 3. If

t he expan5|bl eve is ure bein n hed 0 she met a
10 bl ank anc?lg%tbs q%ﬁ??yl?g g’ﬁe éﬁ gﬂeggsgtﬁr 31°sq§]:dl%l ots
is fornmed byfndnt gemd 42 oﬁsthelegpansnblelblegvepl(see Figure 3). Inserted
t hrough the expan- sible sleeve 1 is a threaded bolt 5, on the front end of

which there is forned integrally an expansion cone 6. 15 On the rear end of
the threadedFi@i¥ei3 hlinstratessant pyhodingnto imhmirich rithe dangi- has a

crinped-on vesdBiaB &Bo8s" 4Vefla At 1BBatIBRALCEPaRled ZPUh dHe expansible
sleeve 1 has &E-outs 10, 11 that form the compressible zone. In order
to facilitate opening-up of the expansible legs 3, the
longitudinal slots 4 end in an enlargement 15. Sufficient
rigidity of the expansible sleeve 1 combined with good
compressibility is obtained by the fact that the width of
10 the bending web 13 between the overlapped ends 12 of the
cut-outs 10, 11 is approximately the inside width of the
cut-outs 10, 11 in the region of their apex and the
width of the web 16 remaining between the ends 12 of the
01rcumferent1a11y arranged cut-outs is approximately
15 twice the inside width of the cut-outs 10, 11 in the
region of their apex.

Figure 3 illustrates the expansible plug anchored in a
building component 18. For anchoring the expansible
plug, the latter is pushed into the drilled hole 19 of

20 the building component 18 until the nut 9 rests by its
crimped-dn washer 8 against the outer surface of the
article 20 that is to be fastened. By drawing in the
expansion cone 6 into the slotted region of the expan-
sible sleeve 1, the expansible legs 3 are pressed

25 radially outwards and thereby expanded and, at the _
same time, if there is a void between the building com-
ponent 18 and the article.zo that is to be fastened the
expansible sleeve 1 is compfessed in the region of the
compressible zone formed by the cut-outs 10, 11.

30 Maximum compression is reached when the two bounding

edges that form each cut-out rest on top of one another.
\ _



plurality of sickle-shaped cut-outs 10, 11 that are 20 arranged spaced one
fromanother circunferentially and axially. The ends 12 of the cut-outs
10,. 11 point towards one. another axially and overlap each ot her
C|rcuntgLeﬂ_~L+a++y‘Tﬁ‘ﬁ§§nder|ng formati on so that bending webs 13 are
produced betmeen -In the enbodinent il- 25 lustrated, the

expansi b WF@ ce | ongi tudi nak, slots 4 and six-cut-outs 10, 11
that for Ss 1 ble zone. The apex of each of the cut-outs 10 is
al i gned mnth a respectlve one of the longitudinal slots 4. Since the offset
above-lying cut-outs 11 are 30 therefore necessarily aligned wth the
expansi bl e l egs 3, a nushroom shaped symetrical connection of the expan-
sible legs 3 to the expansible sleeve 1 is obtained. In the enbodi nent

according to Figure 1, the |ongitudi nal - -6- slot 4 opens into the
cut-out 10 that lies closest to the front end 2 of the expansi bl e sl eeve 1.
Figure 2. illustrates an enbodinent in which the'longi- tudinal slots 4 end

at | ocations spaced fromthe 5 cut-outs 10, 11 that formthe conpressible
zone. In order to facilitate opening-up of the expansible |egs 3, the
| ongi tudi nal slots 4 end in an enlargement 15. Sufficient -

Patent Clains

1. Expansible plug for anchoring in a building com-
ponent, consisting of an expansible sleeve that has a
plurality of slots that start from its front, insertion-

5 side end and extend along a portion of its length forming
expansible legs and also a compressible zone, formed by
cut-outs, that adjoins the slots, and of a threaded bolt
that passes through the sleeve, on the front end of which
bolt there is arranged an expansion cone to be drawn into

10 the slotted portion of the expansible sleeve, charac-
terized in that the compressible zone is formed by a
plurality of sickle-shaped cut-outs (10, 11) that are
arranged spaced one from another circumferentially and
axially, the ends (12) of the cut-outs (10, 11) pointing

15 towards one another axially'and overlapping one another
circumferentially in meandering formation to form bending
webs (13).

2. Expansible plug according to claim 1,'characterized
in that the number of the cut-outs (10, 11) that form

20 the compressible zone is twice the number of the longitu-
dinal slots (4) in the expansible sleeve (1) and the .
apex of each of the cut-outs (ld) that lie closest to the
front end (2) of the expansible sleeve (1) is aligned
with a respective one of the longitudinal slots (4).

25 3. ExpanSible'plug according to claim 1, characterized
in that the longitudinal slots (4) extend to the



rigidity of the anstbl e sl eeve 1 conbined with good conpressibility is
obt ai y the fac&nlhat the wdth of 10 the bending web 13 between the

over | m‘\ﬁ‘ kh‘e cut-outs 10, 11 is approximately the inside width
of th »aa s

in the region of their apex and the width of the web
16 re ning *tbef'ween the ends 12 of the circunferentially arranged cut-outs
is approximately 15 twice the inside w &R of the cut-outs 10, 11 in the
region of their apex. Figure 3 illustrates the expansi ble plug anchored in
a building conponent 18. For anchoring the expansible plug, the latter is

"~ pushed into the drilled hole 19 of 20 the buil di ng_conponent 1§ until the
“nut 9 rest schf-puksc(1fPe FbRt e Glasesthi tR T L EORE end, (2 eogf t he

article 20 that elkpan@iPA e anlenrrd. (By. drawing in the expansion cone 6 into
- the slotted region of the expan- sible sleeve 1, the expansible legs 3 are

pressed 25 radially outwards and thereby expanded and, at the sane tine, if
there is a 4qi d ipseerible plug daacording pboeclaif andchhragterdized20 t hat

is to be fastened,t e i . e i o] esgeq ql : regi on of

t he conprés&?bﬁiﬁﬁJﬁ?%zggﬁﬁﬁééﬁaﬁéfc%fgéﬁt§4i0gﬁ§1$EBg°B§§%%ﬁﬁlconpression
i s reachet wipaceadh<nam thereitroetgetle hathatr hieaehosestoke & on top
of one anot R{Iont end (2) of the expansible plug (1).

5. - Expansible plug according to claim 1, characterized -
in that the width of the bending web (13) between
the overlapped_ends (12) of the axially arranged

10 cut-outs (10, 11) is approximately the inside width of
the cut-outs and the width of the web (16) remaining
between the ends (12) of the circumferentially arranged
cut-outs (10, 11) is approximately twice the inside width
of the cut-outs (10, 11) in the region of their apex.



Patént Clains 1. Expansi bl e plug for anchoring in a building com ponent,
cohsi sting of an expansible sleeve that has a plurality of slots that start
fromits front, insertion- 5 side end and extend along a portion of its

| ength form ng expansible | egs and al so a conpressible zone, formed by
cut-outs, that adjoins the slots, and of _a threaded bolt that passes

t hrough the sleeve, on the front end of ahlch bolt there is arranged an
expansi on cone to be drawn into 10 the slotted portion of the expansible

‘sl eeve, charac- terized in that the conpressible zone is forned by a
plurality of sickle-shaped cut-outs (10, 11) that are arranged spaced one
fromanother circunferentially and axially, the ends (12) of the cut-outs
(10, 11) pointing 15 towards one another axially and overl appi ng one
another circunferentially in nmeandering formation to form bendi ng webs
(13). 2. Expansi bl e plug according to claim11, characterized in that the
nunber of the cut-outs (10, 11) thaépany: ﬁﬁ)ﬂL conpressible zone is twce
t he nunber of. the longitu- dinal slots In e expansi bl e sleeve (1) and
t he apex of each of the cut-outs (10) that Ile closest to the front end (2)
Qf the expansible sleeve (1) is aligned wth a respective one of the

| ongi tudinal slots (4). 25 3. Expansi bl e plug according to claim1,

characteri zed Abstract

In an eéxpansible plug consisting of an expansible
sleeve (1) that has a plurality of longitudinal slots (4)
that start from the front end (2) of the expansible

5 sleeve (1) and extend along a portion of the length
thereof, and of a threaded bolt (5) that has at its front
end an expansion cone (6), it is proposed, in order to
improve the compressible zone, to form the latter by a
plurglity of sickle-shaped cut-outs (10, 11) that are

10 arranged spaced'oné from another circumferentially and
axially, the ends (12) of the cut-outs pointing towards
one anpther.axiali§ and overlapping one another circum-
ferentially in meandering formation to form bending
webs (13). Accordingly, on compression of the expéhsiﬁle

15 sleeve (1),'radia1 buckling which impairs the function of
the expansible plug is avoided. (Figure 1).



i n-tthat the longitudinal slots (4) extend to the . -8- cut-outs (10) that
ITe closest to the front end (2) of the expansible sleeve (1). 4.
Expansi bl e plug according to claim1, characterized in that the

| ongi tudi nal slots (4) end at |ocations 5 spaced fromthe cut-outs (10)
that lie closest to the front end (Zilpi t he expansi ble plug (1). 5.
Expansi bl e plug according to claim 1} fcharacterized in that the wi dth of

t he bendi ng web (13) between the overl apped ends (12) of the axially
arranged 10-cut-outs (10, 11) is approximately the inside width of the
cut-outs and the width of the web (16) remaining betmeen the ends (12) of
the circunferentially arranged cut-outs (10, 11) .
i nsi de wi dth of
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