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P 1747

Expansible anchor of metal and a process for the

manufacture thereof.

The invention relates to an expansible anchor of
metal for anchoring in a hole drilled in a component,
according to the preamble of Claim 1, and to a process
for the manufacture thereof.

Expansible anchors of that kind are especially
suitable for use in hard building materials; by
screwing a nut onto the threaded shank projecting
beyond the component and the article to be fixed, the
expander cone integrally formed with the shank is drawn
into the expansible sleeve bearing against the wall of
the drilled hole. The expansible sleeve is
consequently expanded and becomes wedged in the drilled
hole. The expansible sleeve is braced in the drilled
hole by locking elements provided on it, which catch
against the wall of the drilled hole.

Expansion of the expansible sleeve is normally
facilitated by several longitudinal slits. The
longitudinal slits create expansible segments, which at
the end of the longitudinal slits revert to the closed
sleeve shape. The holding force of such an expansible
anchor depends very considerably on the wall thickness
of the expansible sleeve, and is limited to avoid too
great a cross-sectional weakening of the reduced
portion receiving the expansible sleeve. If the wall
thickness is inadeguate and the expansible segments . are
therefore lacking in'rigidity, the withdrawal path of
the expander cone inéb the expansible sleeve is
relatively long, and this is apparent as a loss in
holding force especially in the case of relatively
large drilled holes. The same effect it also apparent



nmetal for anchoring in a hole drilled in a component, according to the
preanble of Claiml1l, and to a process for the manufacture thereof.
Expansi bl'e anchors of that kind are especially suitable for use in hard
buil ding materials; by screwing a nut onto the threaded shank projecting
beyond the conmponent and the article to be fixed, the expander cone
integrally formed with the shank is drawn into the expansi bl e sl eeve
bearing against the wall of the drilled hole. The expansi ble sleeve is
consequent |y expanded and becomes wedged in tge drilled hole. The
expansi bl e sleeve is braced in the drilled hol% “by | ocking el enents
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inadequate rigidity, there is a considerable loss in
holding force. The known expansible anchors are
therefore not suitable for use in the tensile zone in
which cracks may form as a result of tensile stresses
occurring in the concrete.

The invention is based on the problem of improving
an expansible anchor of the kind mentioned in the
preémble which guarantees reliable fixing in the
tensile zone of a concrete part.

‘This problem is solved by the features specified
in claim 1. The longitudinal slits starting at the
front end edge and extending for the major part of the
length of the expansible sleeve create expansible

- segments which can be expanded by drawing in the
expander cone integrally formed with the shank. The
punchings provided on the expansible segments reinforce
the expansible segments so that as the expander cone is
drawn» in these bend in less readily and there*bre pressc
more firmly into the wall of the drilled hole. The
higher degree of expansion achieved thereby inevitably
gives rise also to higher holding values. In the
event of the drilled hole widening as a result of
cracks forming, the expander cone is better able to
slide up subsequently since the greater rigidity of the
expansible segments reduces the surface pressure on the
expander cone. At the same time, the expansible
sleeve expands further to compensate for widening of
the drilled hole. .

The punchings serve simultaneously as locking
elements, to fix the expansible sleeve capiively 1in the
drilled hole in order to draw in the expander cone.

The triangular shape of the punchings with tips

pointing towards the front end of the expansible
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st eeve shape. The hol ding force of such an expansi bl e anchor depends very
considerably on the wall thickness of the expansible sleeve, and is limted
to avoid too great a cross-sectional weakening of the reduced portion
receiving the expansible sleeve. |If the wall thickness is inadequate and

t he expansi bl e segnents are therefore lacking in rigidity, the w thdrawal
pat h of the expander cone into the expansible sleeve is relatively |ong,
and this is apparent as a loss in holding force especially in the case of
relatively large drilled holes. The sane effgct it also apparent

segments creates several edges arranged one behind the
other and effective at right angles to the withdrawal
direction of the expansible anchor: during the
expansion process, the edges dig into the wall of the.
drilled hole. Because the tips of the punchings are
directed towards the front end of the expansible
segments, the expansible anchor can be driven into the
prepared drilled hole without difficulty.

Advantageous and preferred developments are given
in the subsidiary claims. Four punchings per
expahsible segment provides a satisfactory rigidity of
the expansible segments and ensures that the
application force needed to drive in the expansible
anchor is still reasonable. The punchings have an
overall length corresponding to approximately half the
length of the expansible sleeve and a maximum width
corresponding to approximately one third of the width
of one expansible segment. Furthermore, it is
advantageous if the height of the punchings corresponds:
approximately to a third of the wall thickness of the
expansiblie sleeve and if each punching slopes away
towards its tip.

In a further advantageous construction, the
longitudinal sides of the expansible segments may have
several opposing indentations. This increases the
flexibility of the expansible segments in the region of
the indentations since these indentations reduce the
former shell and width of the expansible segments at
these points. The expansible segments reinforced by
the punchings are therefore rendered more flexible at
one or two points. This facilitates sliding up of the
expansible sleeve on the expander cone, so that during
expansion less torque is required and subsequent
expansion is assisted in the event of the drilled hole

widening as a result of cracks forming.
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#2- " when the drilled hole w dens subsequently as a consequence of cracks
form ng. Because the expansi ble segnents buckl e behind the expander cone
‘due to inadequate rigidity, there is a considerable |oss in holding force.
The known expansi bl e anchors are therefore not suitable for use in the
‘tensile zone in which cracks may formas a result of tensile stresses
occurring in the concrete. The invention is based on the probl em of

i mprovi ng an expansi bl e anchor of the kind nmentioned in the preanble which
guarantees reliable fixing in the tensile zqong Qf a concrete part.

ThIS problemis solved by the features specified

To improve the frictional characteristic between
the expander cone and the expansible sleeve, the front
inner edge of the expansible sleeve may have a bevel.
Furthermore, for the same purpose the front corner
edges of the expansible segments of the expansible
sleeve may be rounded. N

The invention is also based on the further problem
of producing the expansible anchor and the expansible
sleeve such that functional improvements of the
expansible anchor are achieved on the basis of the
manufacturing process.

This problem is solved by the process specified in
claim 7. The compaction of the expansible sleeve
produces a structural change which leads to an
improvement in the apparent yielding point. The
harder surface of sleeve on the one hand and the
smoothing of the surface as a conseguence of the
pressing procedure on the other hand produce improved
sliding properties of the expansible sleeve on the
expander cone of the expansible anchor, which have a
favourabln effe~t both during the expansion process and
during subsequent expansion behaviour. The
improvement in the apparent yielding point is moreover
attributable to the expansion sleeve having a portion
for deformation of greater resilience. The expansible
sleeve consequently acts as a kind of spring element
which expands as the drilled hole widens, for example
as a result of cracks forming, and therefore allows the
expander cone to slide up subsequently in the
expansible sleeve. '

A further advantage of the pressing operation is
to be found in the enlargement of the stamped sheet
steel blank. The slit widths are thus somewhat

reduced again subsequently and the effective areas of

_“__~;;____________fthe expansible segments are enlarged. Relatively
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I'n créhg1§ The | ongi inal slits starting at the front end edge and

ext endi Nt Had"lﬁeéﬁ{ﬁ [aggfart of the length of the exbansi bl e sl eeve create
expansib can be expanded by drawing in the expander cone
integral t he shank. The punchings provided on the expansible
segnent s relnfor expansi bl e segnents so that as the expander cone is

drawn in these bend in less readily and therefore press.nore firmy into
the wall of the drilled hole. The higher degree of expansion achieved '
thereby inevitably gives rise also to higher holding values. In the event
of ‘the drilled hole widening as a result of cracks form ng, the expander

cone s better abl eni)Shide L MIAINENY LANGR LUkl Gl LY of

t he expanS| bl e segnents reduces e surtace pressure on cone.

At the same tine, therefpaesis élsﬁdeé\% sbamh e Y diheh &l its - corrpensate for
wi dening of the drilledhplfder to facilitate expansion of the expansible

sleeve on the reduced portion of the expansible anchor,
it is an advantage for the expansible sleeve to be pre-
bent in a U-shape at the same time as the locking
elements are punched out after the pressing operatioh.
The invention is explained in further detail
hereinafter with reference to the drawing, in which
Figure 1 shows the expansible anchor according to the
invention with the expansible sleeve
(corresponding to section B-B) in position,

N

Figure shows the section A-A of the expansible

anchor illustrated in Figure 1,

Figure 3 shows the expansible anchor anchored in a
hole drilled in a concrete part and

Figure 4 shows the developed view of the expansible
sleeve in the form of a stamped/bent
component,

Figure 5 shows the developed view of the expansible
sleeve after the pressing operation and

Figure 6 shows the expansible anchor pre-bent into a

U-shape pushed onto the expansible anchor.

The expansible anchor illustrated in Figure 1
consists of a shank 1 having at its rear end a threaded
portion 2 for clamping an article securely. In the
front region of the shank 1 there is a stepped portion
3 adjoining which towards the front end there is an
expander cone 4. An expansible sleeve 5, the
expansion region of which is formed by longitudinal
slits 6 starting from the front end edge of the sleeve,
is arranged near the portion 3. To fix the expansible
sleeve in the drilled hole, locking elements formed by
four interconnected punchings 7 running in the
longitudinal direction of the expansible segments are



The phnchings serve simultaneously as |ocking elenments, to fix the
expansi bl e sl eeve captively in the drilled hole in order to draw in the
expander q:nfﬁhe“e'hleaﬁBeea laced. shape of the punchings with tips pointing

t owar ds the - e expansi bl e -
3.- segnent edges arranged one behind the other and
effective at ang es to the w t hdrawal
- 6 -
provided on the expansible sleeve 5. The punchings 7

are triangular in shape and the tip 8 is directed
towards the front end of the expansible segments. At
the same time, the punchings 7 slope away towards the
tip 8 to facilitate driving of the expansible anchor
into the drilled hole. The height of the punchings 7
is approximately one third of the wall thickness of the
expansible sleeve 5. The front edges of the punchings
7 therefore form barbs which enable the expansible
sleeve 5 to be firmly fixed in the drilled hole.

Figufe 2 illustrates the section corresponding to
the section line A-A. The longitudinal slits 6, 6’
create several expansible segments 9, which expand to
anchor the expansible anchor as the expander cone 4 is
drawn into the expansible sleeve 5. To facilitate its
sliding on the expander cone 4, the expansible sleeve 5
is provided with a bevel 10. _

' Figure 3 shows an expansible anchor anchored in a
hole 11 drilled in a concrete part 12. The anchoring,
and at the same time the clamping of the article 13 to
be fastened, is effected by screwing the nut 14 onto
the threaded portion 2 of the expansible anchor.
Through the axial displacement of the shank 1 of the
expansible anchor, the expander cone 4 is drawn into
the expansible sleeve 5 held captive in the drilled
hole by the locking elements to effect anchoring of the
expansible sleeve.

Figure 4 shows the developed view of an expansible
sleeve 5 stamped from sheet metal with three expansible
segments 9. Each expansible segment is provided with
four punchings 7, arranged one behind the other, the
punchings being of triangular shape with a tip 8

- pointing towards the front end. The expansible
segments 9 result from the longitudinal slits 6 and the
border G6* of the rolled-up member. The longitudinal
sides of the expansible segments 9 have indentations 15



direction of the expansible anchor; during the expansi on process, the edges
dig into the wall of the drilled hole. Because the tips of the punchings
are directed towards the front end of the expansible segnents, the
expansi bl e anchor can be driven into the prepared drilled hole w thout
difficulty. Advant ageous and preferred devel opnments are given in the
subsidiary clai ns. Four punchi ngs per expansi bl e segnent provides a
satisfactory rigidity of the expansible segnents and ensures that the
application force needed to drive in the expansible anchor is stil

reasonabl e. The punchi ngs have an overall |ength corresponding to

appr oxi mat el y ha|fwﬂbéh|§”QthBEsEQ% %agﬁth%rSkgeﬁsdgee @hEH%iHEH‘Wkdth

corresponding to approxi mat el y_one thir one_expansi bl'e
segnent.  Furt her #Br 8XPRPSEP &d§&ﬁ@§@§o@s i f Thee ePRYEEPSE BRENMBENCHI ngs

corresponds approxhgebelingotd thier d n¥lerfthenals cridatkaesy Bentiifig the
stamped component onto the reduced portion 3 of the
shank 1. To reduce the friction between the expander
cone and the expansible sleeve, the corner edges of the
expansible segments 9 are rounded at 16.

Figure 5 illustrates the stamped metal blank of
the expansible sleeve 5 after the pressing operation.
The dotted outline 17 shows the stamping contour which
is enlarged slightly by the pressing operation to the
outer measurement illustrated in Figure 5.

After the pressing operation, the locking elements
7 are punched out and at the same time the expansible
sleeve 5 is pre-bent into a U-shape so that it can be
pushed laterally onto the reduced portion 3 of the
expansible anchor 1. In a further operation, the
longitudinal edges of the expansible sleeve are then
bent round the reduced portion 3.

If stainless steel is used for the expansible
sleev-:, it can be advantageous to provide the
expansible sleeve with .an additional coating to improve
the sliding properties further. A coating process in
which a mixture of nickel and Teflon is applied
chemically in an immersion process has proved
especially advantageous.
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expansi bl e sl eeve and if each punching sl opes away towards its tip. In
a further advantageous construction, the |ongitudinal sides of the
expansi bl e segnents may have several opposing indentations. Thi s
i ncr eas'estmlf"mummmumﬁf t he expansi bl e segnments in the region of the
i ndentati i dentations reduce the forner shell and w dth of
t he expansi®bl & ségntnt$ dt these points. The expansi bl e segnents
reinforced by the punchings are therefore rendered nore flexible at one or
two points. This facilitates sliding up of ghe expansible sleeve on the
expander cone, so that during expansion |less torque is required and
subsequent expansi{xdisepssieséed in the event of -the drilled hole w dening
as a result of cracks formn
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Patent Claims

1. An expénsible anchor for anchoring in a hole
drilled in a concrete part, consisting of a shank,
which at its rear end has means for fixing an article
and at its front end has a portion of reduced cross-
section with an adjoining expander cone, and,
positioned over the portion, an expansible sleeve
having longitudinal slits creating expansible segments
and locking elements extending beyond the diameter of
the expansible sleeve and arranged on the expansible
segments, characterized in that the locking elements
comprise several interconnected punchings (7) extending
in the longitudinal direction of the expansible
segments (9), each punching leing of triangular form
with a tip (8) directed towards the front end of the

expansible segments.

2. An expansible anchor according to claim 1,
characterized in that per expansible segment (9) there
are four punchings (7), which have an overall length
corresponding to approximately half the length of the
expansible sleeve and a maximum width corresponding to
approximately one third of the width of one expansible

segment (9).

J. An expansible anchor accordiny to claim 1,
characterized in that the height of the punchings (7)
: corresponds approximately to a third of the wall
\ .
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To |nprove %ﬁtfricfional‘characteristic bet ween t he expander

cone and ml“ﬁm H eve, the front inner edge of the expansible
sl eeve ma rthermore, for the same purpose the front corner

edges of the expanS|bIe segnents of the expansible sleeve nay be rounded.
The invention is also based on the further problem of producing the
expansi bl e anchor and the expansi bl e sl eeve such that functional

i mprovenents of the

._9...
thickness of the expansible sleeve (5) and each
punching slopes away towards its tip (8).

4. An expansible anchor according to claim 1,
characterized in that the longitudinal sides of the
expansible segments (9) have several opposing

indentations (15).

5. An expansible anchor according to claim 1,
characterized in that the front inner edge of the

expénsible sleeve (5) has a bevel (10).

6. An expansible anchor according to claim 1,
characterized in that the front corner edges of the

expansible segments (9) are rounded (16).

7. A process for the manufacture of the expansible
anchor of metal according to one of the preceding
claims, characterized in that the contour of the blank
constituting the expansible sleeve (5) is pre-stamped
sligitly undersized, the sheet metal thickness is
subsequently compacted in a pressing operation, and

after the compaction the locking elements (7) are
punched out. '

8. A process according to claim 7, characterized in
that as the locking elements (7) are being punched out,
the expansible sleeve (5) is pre-bent into a U-shape.

\
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iexpaﬂ$|ble anchor are achieved on the basis of the manufacturing process.

Thi's problen1|s sol. ved by the process specified in claim?7. The )
~conpaction of the expansible sl eevd/ droduces a structural change which P1747
l'eads to an inprovenent in the apparent yielding p0|nt The harder

surface of sleeve on the one hand and the snpoth s
consequence of Eﬁ QreSS|ng procedur gj@n 3 he-0ot he, andr{ge

sliding properti of the expansible sfeevg on t Xpa r cone—a
expansi bl e anchor, which have a favourabl £ fect bothAduring the -xpanS|on
process and durlng subs:ouent ¥pansi on Hehavi our . he emen 1M1t he
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;as'é;result of cracks formng, and therefore all ows the expander cone to
slide up subsequently in the expansible sl eeve. A further advantage of
. the pressing operation is to be found in the enlargenent of the stanped
.sheet steel bl ank. The slit widths are thus sonewhat reduced again
subsequently and the effective areas of the expansible segnents are
enl ar ged. Rel atively -5-

: 2/2

Fig. 5

Fig. 6 1.
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thick and therefore nore wear-resistant stanps can therefore be used to
stanp out the slits. In order to facilitate expansion of the
expansi’bl e sl eeve on the reduced portion of the expansible anchor, it is an
advant age for the expansible sleeve to be pre- bent in a U shape at the
same-time as the | ocking elements are punched out after the pressing

oper ati on. . The invention is explained in further detail hereinafter
with reference to the drawing, in which Figure 1 shows the expansible
anchor according to the ~invention with the expansible sleeve
(corresponding to section B-B) in position, Figure 2 shows the section A-A
~of the expansible anchor illustrated in Figure 1, Figure 3 shows
t he expansi bl e anchor anchored in a Abstract

1. An expansible anchor of metal and a process for

the manufacture thereof.

2.1 The expansible anchor consists of a shank, whir.h
at its rear end has means for fixing an article
and at its front end has a portion of reduced
cross~-section with an adjoining expander cone,
and, positioned over the portion, an expansible
sleeve having longitudinal slits and locking
elements projecting beyond the diamgter of the

expansible sleeve.

2.2 In order on the one hand to increase the holding
values and on the other hand to allow the expander
cone to slide-up subsequently and the expansible
sleeve to expand subsequently should the drilled
hole become enlarged as a result of cracks
forming, the locking elements comprise several
interconnected punchings extending in the
longitudinal direction of the expansible segments.
Each punching is of triangular form with a tip
directed towards the front end of the expansible

. segments. To improve the sliding properties, the
expansible sleeve can be manufactured so that the
contour of the blank constituting the expansible
sleeve ishpre-stamped slightly undersized and
subsequently the sheet metal thickness is

compacted in a pressing operation. After the

(Flgures 3 ‘and 4)

compaction the locking elements Are. punched out,
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hol e dril lef i nRE:CCERBtSEETS andsdri g{Jre 4 shows the devel opediatidvy afes
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conponent ,  FAGMGSn( J}pd\é@d the eyghoped |vi ew of the expansible-
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anchor pre-ganf.ingo a . ... hape{pdshed onto the expansi areet
The expansi % an&&uor |rfa§us’f"r"éte ﬁ Fi'gdre 1 consi st$hisfis & %ﬁ%ﬂ%&é@nﬂﬂw ng
at its rear F it BEGH annrf1nﬂ 2-foreicl anmping an articl rdg¥% In
the front regi om pfayhe shank 1 there is a stepped portion g 30‘}“‘# ni ng

whi ch towards the front end there is an expander cone D&% An expansi bl e.

sl eeve 5, the expansion region of which is forrned by longitudinal slits 6
starting fromthe frBrpassdbddgenchorhefshetad, and a process for the

manufacture thereof.

The invention relates to an expansible anchor of
metal for anchoring in a hole drilled in a component,
according to the preamble of Claim 1, and to a process
for the manufacture thereof. _

Expansible anchors of that kind are especially
suitable for use in hard building materials; by
screwing a nut onto the threaded shank projecting
beyond the component and the article to be fixed, the
expander cone integrally formed with the shank is drawn
into the expansible sleeve bearing against the wall of
the drilled hole. The expansible sleeve is
consequently expanded and becomes wedged in the drilled
hole. The expansible sleeve is braced in the drilled
hole by locking elements provided on it, which catch
against the wall of the drilled hole.’

Expansion of the expansible sleeve is normally
facilitated by several longitudinal slits. The
longitudinal slits create expansible segments, which at
the end of the longitudinal slits revert to the closed
sleeve shape. The holding force of such an expanSLble
anchor depends very conSLderably on the wall thickness
of the expansible sleeve, and is limited to avoid too
great a cross-sectional weakening of the reduced
portion receiving the expansible sleeve. If the wall
thickness is inadequate and the expansible segments are
therefore lacking in rigidity, the withdrawal path of
the expander cone into the expansible sleeve is.
relatively long, and this is apparent as a loss in
holding force especially in the case of rélatively

"large drilled holes. The same effect it also apparent
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I's arranged near the portion 3. To fix the expansible sleeve in the drilled
hol e, | ocki ng el enent's formed by four interconnected punchings 7 running in
the |l ongitudinal direction of the expansible segnents are

-6- provided on the expansible sleeve 5. The Substitutgshédet - 29 July 1996
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when the drilled hole widens subsequently as a
consequence of cracks forming. Because the expansible
segments buckle behind the expander cone due to
inadequate rigidity, there is a considerable loss in
‘holding. force. The known expansible anchors are
therefore not suitable for use in the tensile zone in
which cracks may form as a result of tensile stresses
occurring in the concrete.

The invention is based on the problem of improving
an gxpansible anchor of the kind mentioned in the
preamble which guarantees reliable fixing in the
tensile zone of a concrete part.

This problem is solved by the features specified
in claim 1. The longitudinal slits starting at thé
front end edge and extending for the major part of the
length of the expansible sleeve create expansiblg
segments which can be expanded by drawing in the
expander cone integrally formed with the shank. The
punchings provided on the expansible segments reinforce
the expansible'segments so that as the expander cone is
drawr in these bend in less readily and therefbre presc
more firmly into the wall of the drilled hole. The
higher degree of expansion achieved thereby inevitably
gives rise also to higher holding values. In the
event of the drilled hole widening as a result of
cracks forming, the expander cone is better able to
slide up subsegquently since the'greater rigidity of the
expansible segments reduces the surface pressure on the
expander cone. At the same time, the expansible
sleeve expands further to compensate for widening of
the drilled hole.

The punchings serve simultaneously as locking
elements, to fix the expansible sleeve capiively 1in the
drilled hole in order to draw in the expander cone.

The triangular shape of the punchihgs with tips
pointing towards the front end of the expansible

- This is the replacement sheet
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are triangular in shape and the tip 8 ié directed towards the front end of
t he expansi bl e segnents. At the sane tine, the punchings 7 slope away
towards the tip 8 to facilitate driving of the expansi ble anchor into the

drilled hole.  The height of the punchings 7 iSubstitutexsh@éte! 290nayi1aggl of
the wall thickness of the expansible sleeve 5. The front edges OY t he
punchings 7 therefore form barbs which efabl € the expansi bl e sl eeve 5 to be

firmy fixed in_the drilled hole, Fiqure N r S egiion

cor r espondi ng (IR ER T TERFT neeveral odHES, Srrodin ShECphREndEhe "
create several eXpansimdeettepehve 9t whgbh srpied to thehwithdrawapansi bl e
anchor as the Q%fﬁﬂ?ﬁfoﬁogﬁ @héSegggﬁgib@anhEﬁ?ﬁ¥p&Gfl#&?tﬁéeeve 5. To

facilitate its s g on the expa cone 4, the eannS|bIe sleeve 5 is
provi ded with £¥RARFiIAY procesE; ghhe gdgRsWdigninkpakebyal hinthokN&nchor ed

in a hole 11 dratiefed h@leoncrpéanset thd. tipgheraBr80puAghings are
directed towards the front end of the expansible
segments, the expansible anchor can be driven into the
prepared drilled hole without difficulty.

Advantageous and preferred developments are given
in the subsidiary claims. Four punchings per
-expahsible segment provides a satisfactory rigidity of
the expansible segments and ensures that the
application force needed to drive in the expansible
anchor is still reasonable. The punchings have an
overall length corresponding to approximately half the
length of .the expansible sleeve and a maximum width
corresponding to approximately one third of the width
of one expansible segment. _Furthermofe, it is _
advantageous if the height of the punchings corresponds
approximately.to a third of the wall thickness of the
expansible sleeve and if each punching slopes away
towards its tip. . '

In a further advantageous construction, the
longitudinal sides of the expansible segments may have
several opposing indentations. This increases the
flexibility of the expansibie segments in the region of
the indentations since these indentations reduce the
former shell and width of the expansible segments at
these points. The expansible segments reinforced by
.the punchings are therefore rendered more flexible at
one or two points. This facilitates sliding up of the
expansible sleeve on the expander cone, so that during
expansion less torque is required and subsequent
expansion is assisted in the event of the drilled hole

widening as a result of cracks forming.
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and at the sane tinme the clanping of the article 13 to be fastened, is
effected by screwing the nut 14 onto the threaded portion 2 of the
expansi bl e anchor. Through t he axial displacenent of the shank 1 of the
expansi bl e anchor, the expander cone 4 is drawnSubstitutesheepar29 guly $996ve
5 held captive in the drilled hole by the-lching el ements to effect
anchoring of the expansible sleeve. “Figure 4 shows the devel oped vi ew

of an expansibl e sl eeyg §m§FBUBe€hEr@?&EQ@SEaHE%géaF%%QFEEEQ@ 8xB@aahb! e

segnents 9. Each expansi bl e segnment i s providec our punchi_ngs. 7,
arranged one behfR® €Xe2BHREr Copfeaptnthrng¥rpBEshpler SteeURguFa® SRIPE with

a tip 8 pointingiheeardagkhecf eaBt ekpdnsible expavei kh¢ Ragaeat befelesul t
fron1the_|ongytu9|n I §|IPS GEand hhe border 6' of Bhe rglhed-u genber;
The | ongi t udi nal urfiee BPTEhne FRRpLSASI BRESSBYFERSE SRRabECT dERFBeFons 15
' edges of the expansible segments of the expansible
sleeve may be rounded.

The invention is also based on the further problem

- of producing the expansible anchor and the expansible
sleeve such that functional improvements of the
expansible anchor are achieved on the basis of the
manufacturing process. _

This problém is solved by the process specified in
claim 7. The compaction of the expansible sleeve
produces a structural change which leads to an
improvement in the apparent yielding point. The
harder surface of sleeve on the one hand and the
smoothing of the surface as a consequence of the
pressing procedure on the other hand produce improved
sliding properties of the expansible sleeve on the
expander cone of the expansible anchor, which have a
favourabln effect both during the expansion process and
during subseqdént expansion behaviour. The
improvement in the apparent.yielding point is mqreoﬁer
attributable to the expansion sleeve having a portion
for deformation of greater resilience. The expansible
sleeve consequently acts.as a kind of spring element
which expands as the drilled hole widens, for example
as a result of cracks forming, and thetefore allows the
expander cone to slide up subsequently in the

" expansible sleeve. '

A further advantage of the pressing operation is
to be found in the enlargement of the stamped sheet
steel blank. The slit widths are thus somewhat
reduced again subsequently and the effective areas of
the expansible segﬁents are enlarged. Relatively

This is the replacement sheet
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-7- -which |ie opposite one another to reduce the width of an expansible
segnment 9. The expansi bl e anchor according to the invention is created by
bendi ng the stanped conponent onto the reducéd portion 3 of the

Substitute sheet - 29 July 1996

- § -

thick and therefore more wear-resistant stamps can
therefore be used to stamp out the slits.

In order to facilitate expansion of the expansible
sleeve on the reduced portion of the expansible anchor,
it is an advantage for the expansible sleeve to be pre-
bent in a U-shape at the same time as the locking
elements are punched out after the pressing operation.

The invention is explained in further detail .
hereinafter with reference to the drawing, in which
Figure 1 shows the expansible anchor according to the

| invention with the expansible sleeve

(corresponding to section. B-B) in position,

Figure 2 shows the section A-A of the expansible
anchor illustrated in Figure 1,

Figure 3 shows the expansible anchor anchored in a
hole drilled in a concrete part and

Figure 4 shows the developed view of the expansible
sleeve in the form of a stamped/bent
component, _ _

Figure 5 shows the developed view of the expansible
sleeve after the pressing operation and

Figure 6 shows the expansible anchor pre-bent into a
U-shape pushed onto the expansible anchor.

The expansible anchor illustrated in Figure 1
consists of a shank 1 having at its rear end a threaded
portion 2 for claﬁping an article securely. In the
front region of the shank 1 there is a stepped portion
3 adjoining which towards the front end there is an
expander cone 4. An expansibie sleeve 5, the '
expansion region of which is formed by longitudinal
slits 6 starting from the front end edge of the sleeve,
is arrénged near the portion 3. To fix the expansible
sleeve in the drilled hole, locking elements formed by
four interconnected punchings 7 running in the

" longitudinal direction of the expansible segments are

This is the replacement sheet
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shank 1." To reduce the friction between the expander cone and the
expansi bl e sl eeve, the corner edges of the expansible segnents 9 are
rounded at 16. Figure 5 illustrates the stanped netal blank of the
expansi bl e sl eeve 5 after the pressing oper at iSubstitute sheeted28uduly 1996
shows the stanping contour which is enlarged slightly by the pressing
operation to the outer neasurenent illustrated in Figure 5. After the
pressi ng operation, the locking el ements Y'éﬁé'punched out and at the sane

time the expansible sleave 5 i re-bent .int hape hatnihgs@n be
pushed'IateralIyp5ﬁfédf§e%Peﬁh%Q%x§&ﬁ%€3%%3%%é%%%géxpaﬁggbke anéhgr 1.
In a further opemaei riangalpgndint shiapsl asdhddeotiph8 agpdhsrEreds| eeve are

then bent round tRg iaduesd RRLWORNE of thd fexPadisibiassegmehtss usad for
t he expansi bl e sl eeve, it can be_ advantageous to provide the exagn%hgle

sleeve with an adbet S6M8 tdB8ri f§e PUNFVIARES 7 slope away towadr

tip 8 to facilitate driving of the expansible anchor
into the drilled hole. The height of the punchings 7
is approximately one third of the wall thickness of the
expansible sleeve S. The front edges of the punchings
7 therefore form barbs which enable the expansible
sleeve 5 to be firmly fixed in the drilled hole.

Figure 2 illustrates the section corresponding to
the section line A-A. The longitudinal slits 6, 6’
‘create several expansible segments 9, which expand to
anchor the ekpansible anchor as the expander cone 4 is
drawn into the expansible sleeve 5. To facilitate its
sliding on the expander cone 4, the expansible sleeve 5
is provided with a bevel 10. ' '

Figure. 3 shows an expansible anchor anchored in a
hole 11 drilled in a concrete part 12. The anchoring,
and at the same time the clamping of the article 13 -to
be fastened, is effected hy screwing the nut la_ontg
the threaded portion 2 of the expansible anchor.
Through the axial displacement of the shank 1 of the
expansible anchor, the expander cone 4 is drawn into
the expansible sleeve 5 held captive in the drilled
hole by the locking elements to effect anchoring of the
expansible sleeve.

Figure 4 shows the developed view of an expansible
sleeve 5 stamped from sheet metal with three expansible
seqménts-9. Each expansible segment is provided with
four punchings 7, arranged one behind the other, the
punchings being of triangular shape with a tip 8
pointing towards the front end. The expansible
segments 9 result from the longitudinal slits.6 and the
border 6’ of the folled-up member. The longitudinal
sides of the expansible segments 9 have indentations 15

This is the replacement sheet
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the sliding properties further. A coating process in which a mxture of
ni ckel and Teflon is applied chemcally in an i mersion process has proved
especially advantageous o - 8 -

Pat ent O ai s . Substitute sheet - 29 July 1996
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which lie opposite one another to reduce the width of
an expansible segment 9. The expansible anchor
according to the inveﬁtion is created by bending the
stamped component onto the reduced portion 3 of the
shank 1. To reduce the-friction between the expander
cone and the expansible sleeve, the corner edges of the
expansible segments 9 are rounded at 16. '

Figure 5 illustrates the stamped metal blank of
the expansible sleeve 5 after the pressing operation.
The dotted-outline 17 shows the stamping contour which
is enlarged slightly by the pressing operation to the
outer measurement illustrated in Fiéure's

After the pre551ng operation, the locklng elements
7 are punched out and at the same time the expansible
sleeve 5 is pre-bent into a U-shape so that it can be
pushed laterally onto the reduced portion 3 of the
expansible anchor 1. ~ In a further operation, the
longitudinal edges of the expansible sleeve are then
‘bent round the reduced portion 3.

If stainless steel is used for the expansible
sleev=2, it can be advantageous to-provide the
expansible sleeve with .an additional coating to improve
the sliding properties further. A coating process in
which a mixture of nickel and_Tefldn is applied
chemically in an immersion process has proved
especially advantageous.
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1. An exgggngLgﬁgpgngachﬁ_anchor|ng i-rn a hole drilled in a concrete
part, said expansi consi sting of a shank having neans for fixing
an artlclﬁ sai d shank, a reduced cross-section portion
havi ng a mawm'm CHﬂLI on and an expander Substitute shdeton29eluly 49961 d
shank and atj di nitnghsas duced cross-section portion, and, positioned
over the reduced cross-section portion 6f the shank, an expanS|bIe sl eeve
provided with a plurality of |ongitudinal slits forn1ng expansi bl e segnents
in said expansible sleeve and having | ocking glenents protruding beyond a
di aneter of the expansible sleeve and provide on the expansible segments;
and wherein the | egldph@ i@t S conprise at | east one plurality of punched
el enents extending in a longitudinal direction of the expansible segnments
whi ch punched el e®HYE F1ENRTe GhdcGH KF as to el imnate distances

bet ween sai d punciped 2alsemalicaohitall herefore ' 23.11.1992

JU/ML
P 1747
Patent Claim

1. An expansible anchor for anchoring in a hole
drilled in a concrete part, consisting of a shank,
which at its rear end has means for fixing an article
and at its front end has a portion of reduced crosé-
section with an adjoining expander cone, and,
positioned over the portion, an expansible sleeve
having longitudinal slits creating expansible segments
and locking elements extending beyond the diameter of

- the expansible sleeve and arranged on the expansible
segments, characterized in that the locking elements
comprisé several interconnected punchings (7) extending
in the longitudinal direction of the expansible
segments (9), each punching veing of triangular form
with a tip (8) directed towards the front end of the

expansible segments.

2. An-expansible anchor ‘according to claim 1,
characterized in that per expansible segment (9) there
are four punchingé (7), which have an overall length
co:responding to approximately half the length of the
expansible sleeve and a maximum width corresponding to
. approximately one third of the width of one expansible

segment- (9).

3. An expansible anchor accordiniy to ciaim 1,
characterized in that the height of the punchings (7)
 corresponds approximately to a third of the wall
—_— _
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avoi d formation of weak points between said punched el enents, each of the
punched el enents being triangular in shape and having a tip directed
towards a expansi bl e segnents. An expansi bl e
anchor Hmm mﬂ""ﬂllmmljm 1,” wherein four cSulmsaitute sheetcoRSadulydi 996
punched eIehean lar @ psovkded on each of said expansible segnents, and said
four interconnected punched el enents have an overall. |l ength equal to about

hal f a total length of said expansible 'sleeve and a nmaxinmum wdth
equal to approximately one third of a wi d¢thoof one expansi bl e segnent.

thickness of the expansible sleeve (5) and each
punching slopes away towards its tip (8).

4. An expansible anchor according to claim 1,
characterized in that the longitudinal sides of the
_expansible segments (9) have several opposing
indentations (15).

5. An expansible anchor according to claim 1,
characterized in that the front inner edge of the
expénsible sleeve (5) has a bevel (10).

6. An expansible anchor according to claim 1,
characterized in that the front corner edges of the
‘expansible segments (9) are rounded (16).

7. A process for the manufacture of the expansible
anchor of metal according to one of the preceding
claims, characterized in that the contour of the blank
constituting the expansible sleeve (5) is pre-stamped
sligitly undersized, the sheet metal thickness is )
subsequently compacted in a pressing operation, and
after the compaction the locking elements (7) are
punched out.

8. A process according to claim 7, characterized in
that as the locking elements (7) are being punched out,
the expansible sleeve (5) is pre-bent into a U-shape.

-
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wher ei n*a hei ght of each of said plinched el'erfents
approximately to a third of a wall
. and each of said. punched
t owards said

claim 1,

3.

An expansible  anchor. according to claim 1,
corresponds
of the expansible sl eeve

tip.
wherei n sai d expans

ﬁBIe

t hi ckness

provided with a plurality of “opposing indentations,.
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5. An expansible anchor accordi ng to claim 1, wherein the

expansi bl e sl eeve has an inner front edge provided with a bevel for
engagenent with the expander cone. 6. An expansible anchor
according to claim 1, wherein sai d expansi bl e segnents havi ng rounded
front corner edges. 7. An exparGitistituteasicertr- 29chdvdi986 to
claim 1, wherei n each of said exparisi bl e segnents | s provided with

one of said pluralities of said puéBed el enents.

Fig. 5

This is the replacement sheeﬁ
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8.- An expansible anchor accordlng o, claim 7, wherein four of
sai d punched el enents are provi ded*on each of sald expansi bl e segnents,
and said four punched el ements have an overall |ength equal to about
half a - total length of said expansible sl eeBubstitute shegtn U\I\n"tﬁ%ﬁ
equal to approximately one third of a width of one expansi bl e segnent .
- 10 - "

- AASTRACT

Expansible anchor of metal and a ptocess for the
manufacture thereof. '

The expansible anchor consists of a shank, which at its
rear end has means for fixing an article and at its front
end has a portion of reduced cross-section with an
adjoining expander cone, and, 'positioned over the
portion, an éxpansible sleéve_having longitudinal slits
and locking elements projecting beyond the diameter of
the expansible sleeve. To increase the holding values
and allow the expander cone to slide-up and the
expansible sleeve to expand should the drilled hole
become enlarged, the locking elements ccmprise several
interconnected punchings extending in the longitudinal
direction of the expansible segments, each being of
triangular form with a tip directed towards the front end
of the expansible segments. To improve the sliding
properties, the contour of the blank constituting the
expansible sleeve can be pre-stamped slightly underszzed
Subsequently the metal thickness is compacted, and the
'locking elements punched out.

(Figures 3 and 4)
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9. A_nethod of meking an expansible anchor consisting of a mayab._7gu
having means for fixing an article ‘are a rear en](ctl therem(‘j, ﬁ red]lcjced -
Cross-s ' d an expander cone at a front end thereof, sai
reducecﬁﬂmgwﬂmmmm lmrt i on adj oi ni ng. spid reduced cPEEEitate Shent
portion,” arfd 'L p#sitioned over the reduced cross- SECI(ZZ)@GPGTI}I_!G'IOHJ?Q)T) the
shank, an expansible sleeve provided with a plurality of longitudinal slits
form ng expansi bl e segments therein and having at |east one set of punched
elements  which punched el enent £2t&ite Glaldtsonnected so as to elininate
di stances between said punched el enents and therefore avoid formation of_
weak points between said punched el enents, said punched el enments protruding

beyond a di aneter lof tH& expRRRFEPEe spacheTantopr ovcheding the expumkt bl e
segments, saigeiMAlhod iGOMRY | IIHEANR STRAT Of 'said expansible anchor

consisting of a shank having means for fixing an article

at a rear end of said shank; a reduced cross-section
portion having a reduced cross section and an expander
cone at a front end of said shahk and adjoining said
reduced cross-section portion, and, positioned over the
reduced cross-section portion of the shank, an expansible
k/ - sleeve provided with a plurélity of longitudinal slits
forming expansible segments. in said expansible sleeve and
having locking elements protruding beyond a diameter of
the expansible sleeve and provide on the expansible
segments; and wherein the locking elements comprise at
least one plurality of punched elements extending in a
longitudinal direction of the expansible segments which
punched elements are interconnected so as to eliminate
distances between said punched elements and therefore
avoid formation of weak points between said punched
elements, each of the punched elements being triangular
in shape and having a tip directed towards a front end of

o the expansible segments.

2. An expansible anchor according to claim 1,
wherein four of said interconnected punched elements are
provided on each of said expansible segments, and said
four interconnected punched ‘elements have an overall
length equal to about half a total 1length of said
expansible sleeve and a maximum width equal to

approximately one third of a width of one expansible

segment.
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a) stanmping a blank from sheet netal for the ‘ expansi bl e

sl eeve—stH-ghtty—understzed in ~ relation to the expansible

sl eeve; g the blank to reduce a sheet netal

t hi cknes‘ﬂmm‘lmalﬂﬁmmﬂﬁd to simnul tane_OtésI_y | substdtatddhdeess and
surface il bl ank;” and c) ng PBr 8§49,
punchi ng the interlocked punched el enents ﬁn téég ang. f

10. Method according to claim 9, further conprising, after the
" punching of the iAterl 8BkeB*panehbYe anchor according to claim 1,

wherein a height of each of said punched elements
corresponds approximately to a third of a wall.thickness
of the expansible sleeve and each of said punched
elements has a tip and is inclined inwardly towards said

tip.

4, An expansible anchor according to claim 1,
wherein said expansible segments have longitudinal sides

provided with a plurality of opposing indentations.

~ 5. An expansible anchor according to claim 1,
wherein the expansible sleeve has an inner front edge
provided with a bevel for engagement with the expander
cone.

6. An expansible anchor according to claim 1,
wherein said expansible segments having rounded front
corner edges.

7. An expansible anchor éccording te claim 1,
wherein each of said expansible segments is provided with

\/ one of said pluralities of said punched elements.

8. An expansible anchor according to .claim 7,
wherein four of said punched elements are provided on
each of said expansible segments, and said four punched
elements have an overall length equal to about half a
total length of said expansible sleeve and a maximum
width equal to approximately one third of a width of one

expansible segment.
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el ements, bendi ng the expansible sleeve into a U-shape for engagement with

e 111111111 A

- 10 - Substitute Sheet
(22 December 1997)

9. A method of making an expansible anchor
consisting of a shank having means for fixing an article
are a rear end thereof, a reduced cross-section portion
and an expander cone at a front end thereof, said reduced
cross—section portion adjoining said reduced cross-
section portion, and , positioned over the reduced cross-
éection portion of the shank, an expansible sleeve
provided with a plurality of longitudinal slits forming
expansible segments therein and having at least one set
of punched elements which punched elements are

interconnected so as to eliminate distances between said

punched elements and therefore avoid formation of weak
points between said punched elements, said punched
elements protruding beyond a diameter of the expansible
sleeve and provided on the expansible segments, said
method comprising the steps of:

a) stamping a blank from sheet metal for the
.expansible sleeve slightly undersized in
relation to the expansible sleeve;

b) pressing the blank to reduce a sheet metal

&J, thickness of the blank and to simultaneously
increase hardness and surface smoothness of the
blank; and |

c) after pressing, punching the ° interlocked

punched elements in the blank.

10. Method according to claim 9, further
comprising, after the punching of the interlocked'punched
elements, bending the expansible sleeve into a U-shape

for engagement with said reduced cross-sectioned portion.
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