P 1758 Nai | havi ng an expansi on region. The inv%?%ﬁ%nC°PY
relates to a nail having an expansion region-according to the pr eanden #3f=. 3
daiml. .DE 33 45 331 Al discloses a fixing element in the formof a
nai I whi ch.-has an expansion region in the region of its front end face, the
expansion region being formed by two outwardly bowed arns extendi ng spaced

apart from one anot her. Anchoring of such a fixing element is effected in
that the shank of the fixing elenent is driven into a pre-drilled hole in
masonry or simlar material. As the shank is driven into the drilled

hol e, the expansible arns are -1 -

P 1758
Nail having an expansion region.

The invention relates to a nail having an
expansion region according to the preamble of Claim 1.

DE 33 45 331 Al discloses a fixing element in the
form of a nail which has an egpansion region in the
region of its front end face, the expansion region
being formed by two outwardly bowed arms extending
spaced apart from. one another. Anchoring of such a
fixing element is effected in that the shank of the
fixing element is driven into a pre-drilled hole in
masonry or similar material. As the shank is driven
into the drilled hole, the expansible arms are
compressed inwards by the wall of the drilled hole,
wherein an increased pressure by the expansible arms
against the wall of the drilled hole can be achieved by
an insert located between the expansible arms. After
the drivina-in operation, the expansible arms of the
£ixing element are _ressed by the plastic and/or
resilient restoring force of the insert against the
wall of the drilled hole, with the result that a
correspondingly high holding force is achieved. )
Because of the insert, however, the resistance of the  RE
known nail to being driven in is very high. I

The invention is based on the problem of providing
a nail having an expansion region, which on the one
hand can be inserted without difficulty into a hole
drilled in masonry, and has high holding values.

This problem is solved by the features specified
in Claim 1. vhe laterally projecting expansitle arms
formed by the longitudinal channel are pressed inwards
by plastic and résilient deformation as the ﬁail i§
driven inﬁo a drilled hole, and'consequentl§’forﬁna
frictional engagement with the wall of the drilled
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conpressed i nwards. by the wall of the drilled hole, wherein an increased
pressure by the expansible arns against the wall of the drilled hole can be
achieved by an insert |ocated between the expansible arns. After the
driVving-in operation, the expansible arns of the fixing elenent are pressed
by the plastic and/or resilient restoring force of the insert against the
wall of the drilled hole, with the result that a correspondi ngly high

hol ding force is achi eved. Because of the insert, however, the resistance
of the known nail to being driven in is very high. - The invention is
based on the problemof providing a nail havng an expansion region, which
on the one hand can be inserted without difficulty into a hole drilled in
masonry, and hashiilgh holpdi RintaldiesE the reBiilsgntobn@mpilassotved by the

formed byt he | oadtoRaREACT: CamRaRa, B adie lisiletal’ BaTPRET RIS ™

resilient deformioldings vidlaiemidre ssalriexad i nt The deslilégnbol e, and

consequently for ge? oo YonfedRHR RN IMdriadiRe Wak! n@fit ks drilled
compensate for any widening of the drilled hole, for
example, as a result of cracks forming, without
significant loss of holding value. ‘The longitudinal
channel, which starts in the straight shank section
lying before the expansion region and extends as far as
the front end face of the nail, provides a high degree
of flexibility at the transition zones to the expansion
region, which considerably reduces the resistance of
the nail to being driven in, in particular into narrow
drilled holes. Furthermore, the longitudinal channel,
which is open at the front end face of the nail,
provides a means whereby the drilling dust present in
the drilled hole is accommodated as the nail is being
driven in. The longitudinal channel extending as far
as the end face therefore prevents the drilling dust
from accumulating at the end face of the nail and
hampering or even preventing th:> operation of driving
in the nail. The drilling dust filling the
longitudinal channel further results in an increase in
the holding values, since the drilling dust
additionally acts as a friction-producing agent.

The expansion region is preferably formed by
expanding the shank symmetrically by an indenting
operétion using a wedge, and at the same time the
smooth transitions are moulded.

It is especially advantageous for the outer
surface of the expansible arms to be of an
approximately circular shape in cross-section, namely
with a diameter slightly larger than that of the shank.
The rounding in the expansion region thus corresponds
approximately to the rounding of the shank and the wall
of the drilled hole, with the result that a uniform,



:2-  hole. By virtue of the resilient and plastic deformation conponent
of ‘t he expansi on region, high hol ding values are achi eved. The resilient
def ormati on conponent al so enables the nail to conpensate for any w dening
of the driJled hole, for exanple, as a result of cracks formng, w thout

significant |oss of holding val ue. The | ongitudi nal channel, which starts
i n the straight shank section |ying before the expansion regi on and extends
as far as the front end face of the nail, provides a high degree of

flexibility at the transition zones to the expansion region, which
consi derably reduces the resistance of the_nail_to being driven in, in

particular into narrow drilled hol es. Furt hernore, the Iongltudlnal
channel, which Isfa%ntet-fs% EoAthceNAghane OknkNGaldl by PROWLFIPRL &y MEans
wher eby t he drllllng dust present in thé drilled hole is accommopdat ed as
the nail is beingh8LPvéf ?ﬁhlev?ﬁeaﬂéﬁgPPu&PﬁaPXQHBﬁh%P ST ng Hefar as

the end face theraheneipr evasegubhe1gr blrlalcag dhsthél’éﬂpﬁﬁ§ikﬁw|laéqﬂgl at t he

end face of the nail reventing t he operatio
driving in the nalﬁalnsghggﬁrlrﬂigﬁgdﬂg B|IHB ¥hd IB%@"? ueh AT annel
further results inoakactcbesselsn uhefhobdmngfaabueentachcewnimhcn|II|ng

dust produces considerably better holding values.
Bevelling the longitudinal edges of the expansible arms
facilitates bending in of the expansible arms as the
nail is driven into the drilled hole. '

" The longitudinal channel may have a U-shaped
cross~section which is achieved by using a suitable
wedge for the indenting process. In the area of the
bottom of the channel, the expansion region therefore
has as uniform a cross-section as is possible, which
imparts a high resilience to the bowed expansible arms.

A plastics material covering starting from the
nail head and ending before the expansion region
provides additional protection against corrosion in
that it seals the drilled hole in the region of the
mouth of the drilled hole.

Since fme nail according to the invention, after
being anchored in a drilled hole, can only be removed
again therefrom with extreme difficulty, a development
of the invention provides for the nail to have a nail
head which is provided on its upper face with a
centering indentation which is aligned centrically with
respect to the centre line of the shank. The
centering indentation enables the nail head to be
drilled off exactly, using a drill bit, the diameter of
which corresponds to the diameter - of the shank. In
this maﬁner, for example, a board fixed to a wall can
be removed without problem from the headless nail, if
such a dismantling operation is required.

To improve the flow of the drilling dust into the

longitudinal channel as the nail is being driven in, it



addi tionally acts as a friction-producing agent. The expansi on regi on
I s*preferably formed by expandi ng the shank symretrically by an indenting
operation using a wedge, and at the sane tine the snooth transitions are
moél ded. . " It is especially advantageous for the outer surface of the
expansi bl'e arnms to be of an approximately circular shape in cross-section,
nanely with a dianmeter slightly larger than that of the shank. The roundi ng
i n the expansion region thus corresponds approximately to the roundi ng of

t he shank and the wall of the drilled hole, with the result that a uniform
face-to-face contact against the wall of the-drilled hole is achieved al so
I n the expansion region. The nail is consequently braced in the expansion

region is expedient to provide the front end face of the nail
with a slope to form a nail tip.

In a further construction of the invention, the
expansion region of the nail can be provided with a
longitudinal rib which is triangular in cross-section
and which is arranged opposite the longitudinal
channel. This longitudinal rib, which projects beyond
the outer periphery of the expansion region, provides a
further engagement in the drilled hole in addition to
the two expansible arms, so that on the one hand a
centering effect is produced by the three-point contact
and on the other hand a greater pressing action by the
expansible arms is achieved. The longitudinal rib
also, through the triangular shape of its profile,
compensates for tolerances in the drilled hole. In
the case of relatively narrow drilled holes, the
longitudinal rib digs deeper, and in the case of wider
drilled holes it digs to a lesser extent into the wall
of the drilled hole, so that constant friction of the
expansion region is produced largely independently of
the diamcker of the drilled hole.

To facilitate introduction and driving-in of the
nail-type plug having a longitudinal rib into the
drilled hole, it is expedient for the longitudinal rib
to terminate in a tapering point at a distance from the
front end face of the nail.

The invention is explained in greater detail
hereinafter with reference to an embodiment illustrated
in the drawing, in which
Figure 1 shows a nail having an expansion region,
Figure 2 shows a plan view of the front end -face of

the nail, _
Figure 3 shows a longitudinal section of the nail and
Figure 3a shows the rear side of the front part of the

nail shown in Figure 1,



agai nst the drilled hole not only in point-to-point contact but also in
face-to-face contact, which produces consi derably better hol di ng val ues.
Bevel Il ing the | ongitudinal edges of the expansible arns facilitates bending

in‘of the expansible arms as the nail is driven into the drilled hole.
The | ongi'tudi nal channel may have a U-shaped cross-section which is
achi eved by using a suitable wedge for the indenting process. In the area

of the .bottom of the channel, the expansion region therefore has as uniform
a cross-section as is possible, which inparts a high resilience to the
bowed expansi bl e arns. A plastics nateri-a covering starting fromthe
nail head and endi ng before the expansion region provides additional
protecti on agai nstiguurer dsi evhaws thhe plasgdalss ddverdnigl bédthel Baih shewn
region of the mouth of the ;dyigil gl e. . Since the nail according to

t he invention, after being anchdred inm a drilled hol e, can only be renoved
again therefron1mﬁth extrenme difficulty, a devel opnent of the invention

provides for the nail The hMva a’ flaliﬂushﬁaé_i:éﬂ”'iﬁh 1:1'1 uReOYi H8Y Qnshafikupper .
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region 3. A longer straight shank portion 7 extends
between the expansion region 3 and the nail head 4.

‘The nail 1 made from metal is channelled in the
expansion region 3 by an indenting process using a
wedge, so that a longitudinal channel 8 of U-shaped
cross-section is produced. The longitudinal channel 8
is bounded by lateral expansible arms 9, 10, which bow
outwards and project from the shank 2. So that
drilling dust can be guided more effectively into the
longitudinal channel 8, which is open at the front end
face 5, as the nail is being driven in, the end face 5
is provided with a slope. 11.

The illustration according to Figure 2 zhows the
U-shaped channelling of the longitudinal channel 8.

In the region of the bottom of the channel there is a
uniform wall thickness for the expansion region 3,
which results in a high resilience of the outwardly
bowed expansible arms 9, 10. Bevelling of the
longitudinal edges of the expansible arms 9, 10
promotes inward bending and positioning against the
wall of the drilled hole.

The longitudinal section illustrated in Figure 3
shows the nail according to Figure 1, but rotated
through 90°.  The slope 11 at the front end face 5 of
the nail runs from the open side of the longitudinal
channel 8 at an acute angle to the bottom 12 of the

longitudinal channel.



To inprove the flow of the drilling dust into the |ongitudinal channel as

the nail is being driven in, it - 4-
is expedient to provide the front end face of the nail with a slope to form
a nail tip. In a further construction of the invention, the expansion

region of the nail can be provided with a longitudinal rib which is
triangular in cross-section and which is arranged. opposite the

| ongi t udi nal channel . This longitudinal rib, which projects beyond the
outer periphery of the expansion region, provides a further engagenent in
the drilled hole in addition to the two expafmsi-bl e arns, so that on the one
hand a centering effect is produced by the three-point contact and on the
ot her hand a greater pFégsrerg4ashows lhet heil 1 with a plastics material

covering 13 in the area of the nail head 4 and the
shank 2. Before the expansion region 3 is reached,
the plastics material covering 13 terminates flush with
the shank 2.

A centering indentation 14, which is aligned
centrally with respect to the longitudinal axis of the
shank 2, is stamped into the top face of the nail head
4.

- Figures 2, 3 and 3a show the arrangement of a
longitudinal rib 15 at the expansion region 3 of the
nail 1. The longitudinal rib 15 has a triangular
profile and is located opposite the longitudinal
channel 8. For ease of insertion and to facilitate
driving of the nail 1 into a drilled hole, the
longitudinal rib 15 ends at a distance from the front
end face 5 of the nail and is provided with a tapering
point 16.



expanéiblé arnms i s achi eved. The longitudinal rib also, through the
triangul ar shape of its profile, conpensates for tolerances in the drilled

hol e. I n the caseof—+elatively narrow drilled holes, the |ongitudinal
rib digs deepttis s ' he case -of wider drilled holes iftotH .
extent into the A iads CPded hole, so that consta {THS {SHEED HAS BEEN:
expansi on regi or”"l,”_m argel y independent!ly of th¢_di anBERLACEDf the
drilled hole. illiif#ht e i ntroduction and driving-in of The -~
nail-type plug having a longitudinal rib into the drilled hole, it is
expedient for the longitudinal rib to termnate in a tapering point at a

di stance fromthe front end face of the nail". The invention is
expl ai ned in great L.k hereinafter with reference to an enbodi nent
illustrated in tagggpgaﬁﬁg%ein which Figure 1 shows a nail having an
expansi on regi onATERguFésehesh GRbH, &piCan WGew of the front end face of

the nail, Figurep3723heWpadghengiatiudi nal section of the nail ampdoFigyse 3a
shows the rear side of the front part of the nai | SQSyQLin Fi gure
1,

P 1758
Patent Clainms

1. A nail having an expansion region formed at a
distance from the front end face of the nail, from the
shank of which nail in the expansion region there
project laterally two bowed expansible arms, between
which there runs in the shank a free space, and which
continue at both ends of.the expansion region as
straight shank portions, characterized in that the free
space is in the form of a longitudinal channel (8)
which starts from the straight shank portion (7) lying
before the expansion region and extends as far as the

front end face (5) of the nail.

2. A nail according to claim 1, chars~terized in that
the expansible arms (9, 10) are bowed outwardly by
indenting the straight shank (2) symmetrically with
respect to the longitudinal axis of the shank, and
there is a smooth transition at both ends of the
expansion region (3) to the straight shank portions (6,
7).

3. A nail according to claim 2, characterized in that
the expansion region (3) is approximately circularly
rounded in cross-section, and the expansible arms (9,

10) are bevelled at their longitudinal edges.

4. A nail according to claim 1, characterized in that
the longitudinal channel (8) has a U-shaped cross-

D AR

section.




Figure 4 shows the plastics covering—of the nail shown - in Figure
1. - The nail 1 iIIustratedf

I -

n Fi e 1 has a shank 2 with an
expansi on region 3 and a nai l head's@he cen. t9n region 3 is set back
slightly fromthe front end face 5 I"HH N He t hat coun —
portion 6 is left between this end expangira PE JORE

| onger straight shank portion 7 extends between the exp-nsiodafw’ ,
the nail head 4. The nail 1 made fromnetal is chaffhérted in the
expansion region 3 by an indenting process using a wedge, so that a

| ongi tudi nal channel 8 of U shaped cross-sectj on is produced. The

| ongi tudi nal channel 8 is bounded by | ateral "expansible arns 9, 10, which
bow outwards and proj egt ) ) h | 1,0 ] e
gui ded nore eff ec?i vel§_?%{gn%%€gf%£&g$&§i %%?%h%hﬁée %é%‘{%#?‘og%%%
the front end fackhg nakltheagai4) iandethy Adiobming shank aartisre ®)is

provided with a shgpes giastics dd€eridVStEbtPRgacedy divhe Wbl @ e 2

shows t he : )
which terminates flush on the shank (2) before reaching

the expansion region (3).

6. A nail according to claim 1, characterized in that
the nail (1) has a nail head (4) having on its top face
a centering indentation (14) that is aligned centrally
with respect to the longitudinal axis of the shank (2).

7. A nail according to claim 1, characterized in that
the front end face (5) of the nail has a nail tip
formed by a slope (11).

8. A nail according to claim 1, characterized in that
the expansion region (3) of the nail (1) is provided
with a longitudinal rib (15) of triangular profile

opposite the longitudinal channel (8).

9. A nail according to claim 8, chara~terized in that
the longitudinal rib (15) terminates at a distance from
the front end face (5) of the nail in a tapering point

(16).
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_ U—shapeg channel ling of the I|ongitudinal channel 8. In the region of the
bottom of the channel there is a uniformwall . thickness for the expansion

‘region 3, which results in a high resilience of the outwardly bowed

expansi ble arnms 9, 10. Bevel ling of the longitudinal edges of the P 1758

expansible arns 9, 10 pronotes inward.-bending and positioni ng agai nst the

wall of the drilled hole. The Fondf}udinal section illustrated in

Firgure 3 shows the ﬁgil according to Figure é? b9$ rotated through 90[err]

The slope 11 at t dgfant end face 5 of thd!8ai? runs fromthe open side

of the |ongitudinal channel 48 at an acute angle to the bottom 12 of the

| ongi t udi nal channel .
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Figure 4 shows the nail 1 with a. plastics materi al “coveri ng 13 in the area
of“the nail head 4 and the shank 2.- Before the expansion region 3 is
reached, the plastics nmaterial covering 13 termi nates flush vvlth t he shank

2. ° A centering indentation 14, which is aligned cent \
to the I 6ngitudinal axis of the shank 2, is stanped into S SHEET HAS HEEN
the nail head 4. Figures 2, 3 and 3a show t he arrangament REPLACED

| ongitudinal rib 15 at the expansion region 3 of the nail 1. The
longitudinal rib 15 has a triangular profil-e and is |ocated opposite the
| ongi t udi nal channel 8. For ease of insertion and to facilitate driving

of the nail 1 into a drilled hole, the longitudinal rib 15 ends at a
di stance fromthe f{é)nt end face 5 of the nail and is provided with a
tapering point 1 - 7 -

Abstract

A nail having an expansion region (3) is provided,
which has outwardly bowed expansible arms (9, 10)
created by an indenting process. Between the
expansible arms (9, 10) there is a longitudinal channel
(8) which starts from the straight shank portion (7)
lying before the expansion region (3) and extends to
the ffont end face (5) of the nail. |

(Figure 1).
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heet Has Been Replaced
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Patent C ai ns 1. A nail having an expansion region fornmed at a di stance
fromthe front end face of the nail, fromthe shank of which nail in the
expansion region there project laterally two bowed éxpansi bl e arns, between
which there runs in the shank a free space, and which continue at both ends:
of the expansion region as straight shank portions, characterized in that
the free space is in the formof -a | ongitudi : n (8) heh starts
fromthe straight shank portion (7) lying at Stel%‘%%i Fﬁéueetad %zzb%ef ore the
expansi on region and extends ‘as far as the front end face (5) of the nail.
2. Anail according to claim1l, characterized in that the expansible arns
(9, 10) are bowed outwardly by indenting saeei ght shank (2) .
symmetrically with respect to the |ongitudinal axis of the shank, and there
is a snmooth transition at both ends of the expansion region (3) to the
strai ght shank portions (6, 7). 3. Anail according to claim 2,
characterized in that the expa§§igwhgeghgnaﬁ3§xpanab@m0R¢QERQHy circularly
rounded in cross-section, and the expansible arnms (9, 10) are bevelled at

t heir | ongitudi nal edges. : -

region (3) is provided,
10)

A nail having an expansion
which has outwardly bowed expansible arms (9.

created by an indenting process. Between the
expansible arms (9, 10) there is a longitudxnal channel

(8) which starts from the straight shank portion (7)
lying before the expansion region (3) and extends to
the front end face (5) of the nail.

(Figure 1).
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4. A nai
channel
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| (8)
¥, characte
(7) has a pl Bst
which t

region (3).

nai |
(14) that
shank (2).

(1) has
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according to claim1,
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B 1

characterized in that the l'ongitudinal
secti on. 5. A nai

'068 PR 11883

a
aligned central
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ering (13), the wag|,
the shank (2) beforeb%gt%?m%et 8Aprﬂ1998

ing to claim1, characterized in that the

A nail_ ac

with respect to the | ongitudina

Patent Claims -

1. A nail having an expansion region formed at a
distance from the front end face of the nail, from the
shank of which nail in the expansion region there
project laterally two bowed expansible arms, between
which there runs in the shank a free space, and which
continue at both ends of the expansion region as
straight shank portions, characterized in that the free
space is in the form of a longitudinal channel (8)
which starts from the straight shank portion (7) lying
at the nail head end before the expansion region and
extends as far as the front end face (5) of the nail.
2. A nail according to claim 1, characterized in that
the expansible arms (9, 10) are bowed outwardly by
indenting the straight shank (2) symmetrically with
respect to the longitudinal axis of the shank, and
there is a smooth transition at both ends of the
expansion region (3) to the straight shank portions (6,
7).

3. A nail according to claim 2, characterized in that
the expansion region (3) is approximately circularly
rounded in cross-section, and the expansible arms (9,
10) are bevelled at their'longitudinal edges.

4. A nail according to claim 1, characterized in that
the longitudinal channel (8) has a U-shaped cross-
section. '

5. A nail according to claim 1, characterized in that
the nail head (4) and the adjoining shank portion (7)
has a plastics material covering (13), the wall of"
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according to claim
head (4) and the adjoi ning shank portion

e expansi on

ving on +t3% +op face a centering.indentation
axi s of the
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7. A nail accordi

(5) of the nai

according,to clai 4 FBaAPRt mopzdd fin that the expansion region (3) of the

nBEPLAGEMENE SHEERdr acterized in that the front end face
hgs gnart trp~forngd by a slope (11). 8. A nai

nail (1) is provided with a Iongltu i nal r| b (15)g ﬁéstﬁl{l’t@ tarsRﬁfﬂ‘;' r%%B

opposite the | ongijtudinal channel (§). . A nal

according to

characterized in tjhat the | ongitudi nal rlb €15) terminates at a distance
f the f t T 5 T th I t 16
romthe front end tace () O e nal_l inata erknqzy))oi) fog: ;‘eachlng

which terminates flush on the s

the expansion region (3).

6. A nail according to claim 1, characterized in that
the nail (1) has a nail head (4) having on its top face

a centering .indentation (14) that is aligned centrally

with respect to the longitudinal axis of the shank (2).

7. A nail according to claim 1, characterized in that
the front end face (5) of the nail has a nail tip
formed by a slope (11).

8. A nail according to claim 1, characterized in that
the expansion region (3) of the nail (1) is provided
with a longitudinal rib (15) of triangular profile

opposite the longitudinal channel (8).

9. A nail according to claim 8, characterized in that
the longitudinal rib (15) terminates at a distance from
the front end face (5) of the nail in a tapering point
(16) .
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