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(54) Watertight press fastener part

(57)  Watertight press fastener part formed of an
eyelet part (1 or 3) comprising an eyelet body (2 or 4)
or of a ball part (5) comprising a ball body (6) and a cap
rivet (7) which is fixable to a flat material (9), preferably
in the form of a climate membrane, in a watertight man-
ner by riveting. An elastically deformable sealing ele-
ment (11 or 13) which is constructed as a molded part
contacts the flat material (9). This sealing element is
penetrated by the rivet shank (8) of the cap rivet (7) and
has, in the assembled state, due to the deformation of
the rivet shank, a press face which is formed in an anal-
ogous manner by deformation and which surrounds the
axial opening (10) of the press fastener part. Together
with a counter-face at the eyelet part or at the ball part,
the press face defines the clamping area for the flat ma-
terial (9). A particularly secure hold in the flat material
results even when the flat material is especially thick
when the sealing element comprises a sleeve-like por-
tion (15) followed by a radially outwardly extending an-

nular disk-shaped portion (16), when the sleeve-like
portion (15) of the sealing element is provided in the re-
gion of its free edge (20) with a radially outwardly direct-
ed reinforcement forming a circumferentially extending
undercut (22) and the latter is provided with a circum-
ferentially extending bevel (21) facilitating assembly,
proceeding from the free edge and facing the annular
disk-shaped portion. Further, for purposes of preassem-
bly, this sealing element should be mounted on the eye-
let body forming the eyelet part or on the ball body form-
ing the ball partin such a way that it penetrates the axial
opening of the eyelet body or the axial opening of the
ball body, respectively, with its sleeve-shaped portion
and, when subsequently riveted with the rivet shank of
the cap rivet guided through the sleeve-shaped portion,
contacts by its annular disk-shaped portion the flat ma-
terial interposed between the eyelet part or ball part and
cap rivet and can be pressed with this flat material (Fig.
11).
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Description

[0001] The invention is directed to a watertight snap
fastener part or press fastener part formed of an eyelet
part comprising an eyelet body or of a ball part compris-
ing a ball body, each of which has an axial opening, and
a cap rivet which is fixable to a flat material, preferably
in the form of a breathable or weatherproof or climate
membrane, in a watertight manner by riveting, with an
elastically deformable sealing element which makes
contact at the flat material and is constructed as a mold-
ed part, wherein the sealing element, being penetrated
by the rivet shank of the cap rivet, has in the assembled
state due to the deformation of the rivet shank a press
face which is formed in an analogous manner by defor-
mation and which surrounds the axial opening of the
press fastener part and, together with a counter-face at
the eyelet part or at the ball part, defines the clamping
area for the flat material.

[0002] In aknown press fastener part of this type (DE
44 11 465 C1), the sealing element which is formed by
an intricately shaped plastic disk and, at the underside
of the cap rivet, forms a stationary component part of
the latter has a central bore hole which is penetrated by
the rivet shank, but which comprises a caplike cover,
wherein the rivet shank reaches up to the latter.

[0003] Whenriveting with the eyelet part formed in the
shape of a bar spring die, the eyelet part, after penetrat-
ing the flat material, engages in a front-side annular
groove of the sealing element by a socket-like rivet
shank receptacle which terminates in an annular edge
that is rounded on the radial inside and forms the open-
ing of the eyelet part, wherein the annular groove of the
sealing element is coaxial to the rivet shank and adjoins
the caplike cover. This annular groove is surrounded
concentrically by an annular projection formed integral
therewith as a front-side press face. When assembled,
the rivet shank penetrates the edge of the caplike cover
as well as the flat material, and the annular projection,
in cooperation with the oppositely located surfaces of
the eyelet part and of the sealing element, pretensions
the flat material and fixes it.

[0004] In practice, it has been shown that flat material
formed by a climate membrane of normal strength is ad-
equately fixed in this press fastener part and also with-
stands very high tear-out forces. However, difficulties re-
sult when climate membranes of greater dimensions are
used, e.g., three-ply laminates or laminates comprising
a stronger woven fabric, for example, comprising loden
wool.

[0005] A known construction of a watertight ring loop
for footwear (DE-GM 92 16 068) in which the rivet shank
end which tapers to a point is constructed in a closed
manner makes use of a sealing element having a
sleeve-shaped portion and an annular disk-shaped por-
tion which extends radially outward following the sleeve-
shaped portion. When the rivet shank which penetrates
the sleeve-shaped portion and the footwear receiving
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the shoe clasps or shoe fittings is pressed with a rivet
head plate, there occurs only a local pressing of the
sealing element, but no substantial deformation which
increases the hold, so that this known rivet pressing is
also not usable for fixing a press fastener part to thicker
climate membranes.

[0006] Further, a construction of an upper and lower
press fastener part is known (DE 37 42 007 C) which
comprises a watertight rivet cap whose shank pene-
trates through a flat material during pressing and is driv-
en into a plastic part constructed in the form of a spher-
ical part or eyelet part so as to be fixed to this flat ma-
terial. This fixation method is also not suitable for fixing
press fastener parts to thicker flat material.

[0007] Finally, it is also known (DE-GM 90 14 692) to
assign a sealing element to a cap rivet for press fastener
parts in the area between the rivet shank and underside
of the rivet cap, which sealing element undergoes a de-
formation of varying intensity in the manner of an upset
when pressed with a ball part or with an eyelet part with
the flat material therebetween. The holding strength of
the thicker flat material in the press fastener part is also
less than desirable in this case, as would be expected.
[0008] Further, a press fastener connection is known
(EP 0401574 A) in which the press fastener part formed
by a ball part is fixed to the flat material by a cap rivet
with a rivet shank which tapers to a point and is con-
structed in a closed manner, which rivet shank initially
penetrates a sealing ring of elastic material before it
penetrates the flat material and engages in the interior
of a molded sheet-metal body forming the ball part and
having a hat-shaped elastic plastic inserted in this mold-
ed sheet-metal body. When the rivet shank is pressed,
a widening of the tip area of the rivet shank takes place
and the flat material is tensioned in the area between
the edge of the hat-shaped elastic plastic and the seal-
ing ring, especially in the area of the outer zone of the
hat-shaped molded sheet-metal body and that of the
edge of the cap rivet. The flat material undergoes a sim-
ilar clamping in the construction in which the press fas-
tener part is formed by an eyelet part. In both cases, the
holding force by which the flat material is grasped is not
sufficient to fix thicker material so securely that there is
no risk of tearing out.

[0009] Itis the object of the invention to further devel-
op the press fastener part of the type mentioned in the
beginning while simultaneously simplifying the con-
struction such that a fixed hold is ensured in this flat ma-
terial even with a load of up to 300 N, also with thicker
climate membranes.

[0010] The press fastener part according to the inven-
tion in which this object is met is essentially character-
ized in that the sealing element comprises a sleeve-like
portion followed by a radially outwardly extending annu-
lar disk-shaped portion, in that the sleeve-like portion of
the sealing element is provided in the region of its free
edge with a radially outwardly directed reinforcement
forming a circumferentially extending undercut and the
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latter is provided with a circumferentially extending bev-
el facilitating assembly, proceeding from the end face of
the free edge and facing the annular disk-shaped por-
tion, and in that this sealing element, for purposes of
preassembly, can be mounted on the eyelet body form-
ing the eyelet part or on the ball body forming the ball
part in such a way that it penetrates the axial opening
of the eyelet body or the axial opening of the ball body,
respectively, with its sleeve-shaped portion and, when
subsequently riveted with the rivet shank of the cap rivet
guided through the sleeve-shaped portion, contacts by
its annular disk-shaped portion the flat material inter-
posed between the eyelet part or ball part and cap rivet
and can be pressed with this flat material.

[0011] As a result of this construction, the sealing el-
ement has, from the outset, to the fullest extent the end
shape in the sealing area after placement. Also, when
mounted on thicker climate membranes, a fixed hold is
ensured even in the event of extensive stresses or load-
ing.

[0012] In a further development, a feature that has
proven especially favorable consists in that the sealing
elementis provided in the sleeve-shaped area receiving
the rivet shank with a circumferentially extending edge
formed by a reduction in diameter, wherein a rounded
mouth facilitating the insertion of the rivet shank and flat
material leads to this circumferentially extending edge.
This edge prevents the flat material, once it has been
drawn in, from being pulled back again and assists the
dependability of the aimed for water tightness.

[0013] A construction that has proven especially ef-
fective with respect to securing a fixed hold of the flat
material in the area of the rivet shank bore hole consists
in that the free end of the sleeve-shaped portion of the
sealing element is deformed into a position in which it is
bent by almost 180° outward and backward while being
carried along by the outer end of the rivet shank during
pressing accompanied by fixation of the flat material
pierced through by the rivet shank.

[0014] Not least, with respect to increased protection
against the shearing off of the reinforcement with under-
cutting, the circumferentially extending bevel proceed-
ing from the end face of the free edge of the sleeve-
shaped portion of the sealing element and facing the an-
nular disk-shaped portion is constructed so as to be
rounded on the outside.

[0015] Inafirstimplemented construction of the press
fastener part, it is especially advantageous when the
sleeve-shaped portion of the sealing element is con-
nected with the annular disk-shaped portion by means
of a connecting portion which, together with the sleeve-
shaped portion, defines a circumferentially extending
free groove serving to receive the end of the eyelet
shank.

[0016] A particularly durable fixation of the press fas-
tener part formed by an eyelet part with respect to the
flat material results when a radially extending transition
area follows the holding area of the eyelet part, which
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holding area extends coaxial to the sleeve-shaped por-
tion of the sealing element, wherein, after the pressing
of the eyelet part with the rivet shank, the transition area
supports the annular disk-shaped portion of the sealing
element and holds it in position pressing against the un-
derside of the rivet cap accompanied by fixed clamping
of the flat material.

[0017] This applies in an analogous manner for a
press fastener part formed by a ball part when a coaxi-
ally undulant ball part area which is insertable into the
eyelet part and cooperates therewith follows the holding
area of the ball part, which holding area extends coaxial
to the sleeve-shaped portion of the sealing element,
wherein, after the pressing of the ball part with the rivet
shank, the ball part area holds the annular disk-shaped
portion of the sealing element in position pressing
against the underside of the rivet cap accompanied by
deformation and with fixed clamping of the flat material.
[0018] Further details, advantages and features of the
invention are given in the following description with ref-
erence to the accompanying drawing.

Figs. 1 and 2 show axial sections in enlarged scale
through two embodiment forms of the sealing ele-
ment according to the invention for a watertight
press fastener part;

Fig. 3 shows an axial section through a cap rivet;

Fig. 4 shows an axial section through the sealing
element and a rod spring eyelet prior to the mount-
ing of the sealing element on the end of the eyelet
shank;

Fig. 5 shows an axial section through the sealing
element rod spring eyelet unit in assembled state;

Fig. 6 shows an axial section through the press fas-
tener part formed by the cap rivet according to Fig.
3 and by the unit according to Fig. 5 after fixing to
a climate membrane;

Figs. 7 and 8, respectively, show an axial section
through a cap rivet;

Fig. 9 shows an axial section through the sealing
element according to Fig. 2 and an annular spring
eyelet prior to mounting the sealing element on this
eyelet part;

Fig. 10 shows an axial section through the sealing
element-eyelet part unit in the assembled state;

Fig. 11 shows an axial section through the press fas-
tener part formed from the cap rivet according to
Fig. 7 and from the unit according to Fig. 10 after
being fixed to a climate membrane;
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Fig. 12 shows an axial section through the sealing
element according to Fig. 2 and of a ball part prior
to the mounting of the sealing element on this ball
part;

Fig. 13 shows an axial section through the sealing
element-ball part unit in the assembled state; and

Fig. 14 shows an axial section through the press
fastener part formed from the cap rivet according to
Fig. 8 and from the unit according to Fig. 13 after
being fixed to a climate membrane.

[0019] The press fastener part is formed, on the one
hand, of an eyelet part 1 comprising an eyelet body 2 or
of an eyelet part 3 comprising an eyelet body 4 or of a
ball 5 with a ball body 6 and, on the other hand, of a cap
rivet 7 which can be fixed in a watertight manner to a
flat material 9, preferably in the form of a climate mem-
brane, with the eyelet part or the ball part by riveting by
means of its rivet shank 8. In so doing, the rivet shank
8 penetrates an axial opening 10 of the eyelet part 1 or
3 or of the ball part 5. A sealing element 11 or 12 is as-
sociated with the eyelet part or ball part. This sealing
element 11 or 12 contacts the flat material, is elastically
deformable and is constructed as a molded article.
When penetrated by the rivet shank 8 of the cap rivet 7
in the assembled state because of the rivet shank de-
formation it has a press face 13 which is formed in an
analogous manner by deformation and which surrounds
the opening 10 of the press fastener part. This press
face 13, together with a counter-face 14 at the eyelet
part 1, 3 or at the ball part 5, defines the clamping area
for the flat material 9.

[0020] As can be seen from the drawing, especially
from Figs. 1 and 2, the sealing element 11, 12 has a
sleeve-shaped portion 15 followed by a radially extend-
ing, annular disk-shaped portion 16.

[0021] In the first construction according to Fig. 1, the
sleeve-shaped portion 15 of the sealing element 11 is
connected with the annular disk-shaped portion 16 by
means of a connecting portion 17 which defines a cir-
cumferentially extending free groove 18 with the sleeve-
shaped portion 15. It is the function of this groove 18
when the sealing element 11 is mounted with the eyelet
part 1 to receive the end 19 of the eyelet body 2, which
end 19 is bent inward and backward in a semicircular
manner.

[0022] As can be seen especially from Figs. 1 and 2
which are in enlarged scale, the sleeve-shaped portion
15 of the sealing element 11 comprises at its free edge
20 a circumferentially extending bevel 21 facing the an-
nular disk-shaped portion 16. In the embodiment exam-
ple of the sealing element 11 according to Fig. 1, this
bevel 21 is constructed so as to be rounded on the out-
side.

[0023] In the region of the free edge 20, the sleeve-
shaped portion 15 of both constructions of the sealing
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element 11, 12 according to Figs. 1 and 2 is provided in
each instance with a reinforcement which faces radially
outward and forms a circumferentially extending under-
cut 22, wherein the bevel 21 extends toward the rein-
forcement.

[0024] Itis clear from Fig. 1 that the sealing element
11 is provided in the sleeve-shaped portion 15 receiving
the rivet shank 8 with a circumferentially extending edge
23 formed by a diameter reduction, wherein a rounded
mouth 24 which facilitates the insertion of the rivet shank
and flat material during pressing leads to this circumfer-
entially extending edge 23.

[0025] It can further be seen from the drawing that the
end of the sleeve-shaped portion 15 which is provided
with a reinforcement in the area of the free edge 20 is
deformed into a position in which it is bent by almost
180° outward and backward while being carried along
by the outer end of the rivet shank 8 during pressing
accompanied by fixing of the flat material 9 through
which the rivet shank 8 penetrates. This applies not only
to the sealing element 12, whose shape after pressing
is clearly discernible from Figs. 11 and 14, but also to
the sealing element 11 as follows from Fig. 6. In every
case, during pressing, the hole rim of the flat material 9
is carried along far into the area between the deformed
sealing element and the directly contacting rivet shaft,
resulting in a particularly high holding force and tear-out
strength.

[0026] With respect to construction, it is characteristic
for the construction according to Figs. 2, 9, 10, 12 and
13 that the annular disk-shaped portion 16 directly ad-
joins the sleeve-shaped portion 15 of the sealing ele-
ment 12 so as to extend roughly at right angles relative
to it. The eyelet part or ball part 1, 3 or 5 terminates in
a holding portion 25 which engages behind the undercut
22 of the sleeve-shaped portion at the outer side of the
sleeve-shaped portion 15.

[0027] In the construction according to Figs. 10 and
11, a radially extending transition area 26 adjoins the
holding portion 25 of the eyelet part, which holding por-
tion 25 extends coaxial to the sleeve-shaped portion 15
of the sealing element 12. After the pressing of the eye-
let part with the rivet shank 8, this transition area 26 sup-
ports the annular disk-shaped portion of the sealing el-
ement and holds it so as to be pressed against the un-
derside of the rivet cap while fixedly clamping the flat
material 9.

[0028] In the construction according to Figs. 13 and
14, a ball part area 27 which is insertable into the eyelet
part 3 and cooperates with the latter follows the holding
portion 25 of the ball part 5, which holding portion 25
extends coaxial to the sleeve-shaped portion 15 of the
sealing element 12. After the pressing of the ball part 5
with the rivet shank 8, this coaxially undulant ball area
27 holds the annular disk-shaped portion 18 of the seal-
ing element 12 in a position pressed against the under-
side of the rivet cap accompanied by deformation and
with fixed clamping of the flat material 9.
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Claims

Watertight press fastener part formed of an eyelet
part (1 or 3) comprising an eyelet body (2 or 4) or
of a ball part (5) comprising a ball body (), each of
which has an axial opening (10) , and a cap rivet (7)
which is fixable to a flat material (9), preferably in
the form of a climate membrane, in a watertight
manner by riveting, with an elastically deformable
sealing element (11 or 12) which makes contact at
the flat material (9) and is constructed as a molded
part, wherein the sealing element (11 or 12), being
penetrated by the rivet shank (8) of the cap rivet (7),
has in the assembled state due to the deformation
of the rivet shank a press face (13) which is formed
in an analogous manner by deformation and which
surrounds the axial opening (10) of the press fas-
tener part and, together with a counter-face (14) at
the eyelet part (1, 3) or at the ball part (5), defines
the clamping area for the flat material (9), charac-
terized in that the sealing element (11, 12) compris-
es a sleeve-like portion (15) followed by a radially
outwardly extending annular disk-shaped portion
(16), in that the sleeve-like portion (15) of the seal-
ing element (11, 12) is provided in the region of its
free edge with (20) a radially outwardly directed re-
inforcement forming a circumferentially extending
undercut (22) and the latter is provided with a cir-
cumferentially extending bevel (21) facilitating as-
sembly, proceeding from the free edge and facing
the annular disk-shaped portion (16), and in that this
sealing element (11, 12), for purposes of preassem-
bly, can be mounted on the eyelet body (2, 4) form-
ing the eyelet part (1, 3) or on the ball body (6) form-
ing the ball part (5) in such a way that it penetrates
the axial opening (10) of the eyelet body (2, 4) or
the axial opening (10) of the ball body (6), respec-
tively, with its sleeve-shaped portion and, when
subsequently riveted with the rivet shank (8) of the
cap rivet (7) guided through the sleeve-shaped por-
tion (15), contacts by its annular disk-shaped por-
tion (16) the flat material (9) interposed between the
eyelet part or ball part and cap rivet and can be
pressed with this flat material (9).

Press fastener part according to claim 1, character-
ized in that the sealing element (11) is provided in
the sleeve-shaped portion (15) receiving the rivet
shank with a circumferentially extending edge (23)
formed by a reduction in diameter, wherein a round-
ed mouth (24) facilitating the insertion of the rivet
shank and flat material during pressing leads to this
circumferentially extending edge (23).

Press fastener part according to claim 1 or 2, char-
acterized in that the free end of the sleeve-shaped
portion (15) of the sealing element (11, 12) is de-
formed (Figs. 6, 11, 14) into a position in which it is
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bent by almost 180° outward and backward while
being carried along by the outer end of the rivet
shank (8) during pressing accompanied by fixation
of the flat material (9) which is pierced through by
the rivet shank (8).

Press fastener part according to one of claims 1 to
3, characterized in that the circumferentially extend-
ing bevel (21) proceeding from the free edge of the
sleeve-shaped portion (15) of the sealing element
(11) and facing the annular disk-shaped portion (16)
is constructed so as to be rounded on the outside.

Press fastener part according to one of claims 1 to
4, characterized in that the sleeve-shaped portion
(15) of the sealing element (11) is connected with
the annular disk-shaped portion (16) by means of a
connecting portion (17) which, together with the
sleeve-shaped portion, defines a circumferentially
extending free (18) groove serving to receive the
end of the eyelet shank.

Press fastener part according to one of claims 1 to
5, characterized in that the annular disk-shaped
portion (16) directly adjoins the sleeve-shaped por-
tion (15) of the sealing element (12) so as to extend
roughly at right angles relative to it, and in that the
eyelet part or ball part (3, 5) terminates in a holding
portion (25) which engages behind the undercut
(22) of the sleeve-shaped portion at the outer side
of the sleeve-shaped portion (15).

Press fastener part according to one of claims 1 to
6, characterized in that a radially extending transi-
tion area (26) follows the holding portion (25) of the
eyelet part, which holding portion (25) extends co-
axial to the sleeve-shaped portion (15) of the seal-
ing element (11), wherein, after the pressing of the
eyelet part with the rivet shank, the transition area
(26) supports the annular disk-shaped portion (16)
of the sealing element (12) and holds it in position
pressing against the underside of the rivet cap ac-
companied by fixed clamping of the flat material (9).

Press fastener part according to one of claims 1 to
6, characterized in that a coaxially undulant ball part
area (27) which is insertable into the eyelet part (3)
and cooperates therewith follows the holding por-
tion (25) of the ball part (5), which holding portion
(25) extends coaxial to the sleeve-shaped portion
(15) of the sealing element (12), wherein, after the
pressing of the ball part (5) with the rivet shank (8),
the ball part area (27) holds the annular disk-
shaped portion (18) of the sealing element (12) in
position pressing against the underside of the rivet
cap accompanied by deformation and with fixed
clamping of the flat material (9).
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