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(57) Abstract: A device (100) for driving fastening elements into a substrate, having a combustion chamber (160) in which a fuel
can be burned for the purposes of transmitting energy to a fastening element, having a cartridge bearing (120) which has a receiving
chamber (130) for a cartridge (170) which contains the fuel, which receiving chamber is open in an opening direction toward the
combustion chamber (160), having a closure (190) which, in a closed position of the closure (190), closes the receiving chamber
(130) counter to the opening direction and bears against the cartridge bearing (120), and having a strip leadthrough, which defines a
transport direction and opens into the receiving chamber (130), for a cartridge strip (200) which bears the cartridge (170).
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Vorrichtung (100) zum FEintreiben von Befestigungselementen in einen Untergrund, mit einer Brennkammer (160), in welcher zur
Ubertragung von Energie auf ein Befestigungselement ein Brennstoff verbrennbar ist, mit einem Kartuschenlager (120), welches
eine in einer Offnungsrichtung zu der Brennkammer (160) offene Aufnahmekammer (130) fiir eine den Brennstoff enthaltende
Kartusche (170) aufweist, mit einem Verschluss (190), welcher in einer geschlossenen Stellung des Verschlusses (190) die
Aufnahmekammer (130) entgegen der Offaungsrichtung schliesst und an dem Kartuschenlager (120) anliegt, und mit einer eine
Transportrichtung definierenden und in die Authahmekammer (130) miindenden Streifendurchfithrung fiir einen die Kartusche
(170) tragenden Kartuschenstreifen (200).
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DRIVING-IN DEVICE, CARTRIDGE STRIP AND FASTENING SYSTEM

The invention relates to an apparatus for driving fastening elements into a substrate, to
cartridge strips for a driving apparatus, and to a fastening system having a driving apparatus

and a cartridge strip.

Known driving apparatuses are used, for example, as powder-actuated bolt guns,
typically comprising a combustion chamber in which a fuel, which is usually designed as a
solid propellant charge, can be combusted to transfer energy to a fastening element, and
comprising a cartridge holder and a closure. The cartridge holder has a receiving chamber
which is open in an opening direction, to the combustion chamber, for a cartridge containing
the fuel, such that a cartridge received in the receiving chamber can open towards the
combustion chamber as soon as the cartridge is ignited. During such an ignition, the closure,
when in a closed position, bounds the receiving chamber so that the cartridge is supported
perpendicular to the opening direction by the cartridge holder and counter to the opening
direction by the closure. This chambering is intended to ensure that the cartridge only opens

towards the combustion chamber during ignition.

In addition, the cartridges are often magazined in a cartridge strip, and are gradually
fed to the receiving chamber along a strip passage. However, the chambering of a cartridge in
the receiving chamber is incomplete, since in the region of the closure a support of the
cartridge perpendicular to the opening direction is missing. If the cartridge strip, which is
usually made of plastic, does not withstand the combustion pressure during ignition of the
cartridge, there is the risk that the cartridge will burst open in the region of the strip passage -
that is, at its end pointing opposite the opening direction, and will discharge there. In order to
minimize this risk, known driving apparatuses and cartridges are designed for a limited

combustion pressure.

The problem addressed by the invention is that of providing a driving apparatus and a
cartridge strip with which high combustion pressures can be achieved, without increasing the

risk of undesired cartridge bursting.



CA 02992818 2018-01-17

According to a first aspect of the invention, an apparatus for driving fastening
elements into a substrate comprises a combustion chamber in which a fuel can be burned to
transmit energy to a fastening element, a cartridge holder which has a receiving chamber,
which is open to the combustion chamber in an opening direction, for the fuel cartridge, a
closure which, in a closed position of the closure, bounds the receiving chamber in the
direction opposite the opening direction, and a strip passage which defines a transport
direction and which opens into the receiving chamber, for a cartridge strip carrying the

cartridge, wherein the closure rests on the cartridge holder when in the closed position.

According to a preferred embodiment, the receiving chamber is open only to the
combustion chamber and to the strip passage, and otherwise is surrounded by the cartridge

holder and the closure.

According to a preferred embodiment, in the closed position of the closure, the

closure projects into a recess of the cartridge holder which forms the receiving chamber.

According to a preferred embodiment, the cartridge holder has a chamfer as a counter
contour for a tapered insertion surface of the cartridge strip. The chamfer is preferably
annular. Particularly preferably, the chamfer is frustoconical. Also preferably, the chamfer

extends to an edge of the receiving chamber.

According to a preferred embodiment, the receiving chamber, viewed in the opening
direction, has a partially circular circumference at the level of the chamfer and/or at the level

of the boundary formed by the closure.

According to a preferred embodiment, the cartridge strip can be supported, by the
closure, in the closed position of the closure, perpendicular to the opening direction and

perpendicular to the transport direction.

According to a preferred embodiment, a cartridge arranged in the receiving chamber
can be supported perpendicular to the opening direction of the cartridge holder and/or the
closure, in the closed position of the closure, on its entire length, as measured in the opening
direction, directly or indirectly via a carrier strip of the cartridge strip. Particularly preferably,

the cartridge is supported there only by the cartridge holder.

An embodiment of the apparatus is characterized in that the cartridge is supported,

perpendicular to the opening direction and perpendicular to the transport direction, by the
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closure at its rear end facing opposite the opening direction. Preferably, the closure has a

support projection on which the cartridge can be supported.

An embodiment of the apparatus is characterized in that the cartridge can be
supported on its entire width, measured in the transport direction, perpendicular to the

opening direction and perpendicular to the transport direction of the closure.

An embodiment of the apparatus is characterized in that the cartridge can be
supported in the transport direction by the closure, preferably on its entire depth as measured

perpendicular to the opening direction and perpendicular to the transport direction.

An embodiment of the apparatus is characterized in that the closure has a firing pin
guide which, in the closed position of the closure, opens into the receiving chamber, and in
said firing pin guide, a firing pin can be moved toward the receiving chamber to ignite a

cartridge optionally arranged in the receiving chamber.

An embodiment of the apparatus is characterized in that the closure has a support
surface for supporting the cartridge perpendicular to the opening direction. Preferably, the
support surface has the shape of a truncated cone which is particularly preferably fully

circular.

An embodiment of the apparatus is characterized in that the apparatus comprises a
contact sensor which conveys a cartridge of a cartridge strip along the strip passage, in the
transport direction, into the receiving chamber when the apparatus is pressed against a
substrate and/or when a driving operation is completed. Preferably, the contact sensor

comprises a transport pawl for conveying the cartridge into the receiving chamber.

An embodiment of the apparatus is characterized in that the carrier strip has, on its
rear side facing the opening direction, a rear-side strip recess, which is arranged, as seen from

the cartridge, in a direction perpendicular to the opening direction and perpendicular to the

transport direction.

According to a further aspect of the invention, a cartridge strip for a driving apparatus
comprises a cartridge containing a fuel, and comprises a carrier strip which supports the
cartridge and defines a transport direction, wherein the carrier strip has a cartridge holder
which defines an opening direction, and the cartridge is held in said cartridge holder in such a
manner that the cartridge can open in the opening direction when the fuel is ignited, wherein

the carrier strip has a tapered insertion surface on its front side which faces in the opening
3
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direction. The tapered insertion surface preferably has a straight contour in cross-section. In
likewise preferred embodiments, the tapered insertion surface has a curved contour in a cross-
section. Particularly preferably, the contour is concavely curved. Alternatively, the contour is

convexly curved.

According to a preferred embodiment, the carrier strip has a strip section, which is
functionally assigned to the cartridge, with a partially circular circumference as seen in the

opening direction.

According to a preferred embodiment, the strip section has a transport projection
which protrudes beyond the rest of the circular shape of the strip section, perpendicular to the
opening direction, but which does not protrude beyond the rest of the circular shape of the
strip section perpendicular to the transport direction. The circumference of the strip section
preferably deviates from the circular shape only in the region of the transport projection, and
optionally in the region of a transition to an adjacent further strip section. Particularly

preferably, the tapered insertion surface extends up to the transport projection.

According to a preferred embodiment, the tapered insertion surface is annular. The
tapered insertion surface is preferably frustoconical. Also preferably, the tapered insertion

surface extends to an edge of the cartridge strip.

An embodiment of the cartridge strip is characterized in that the carrier strip has a
front-side strip recess on its front side facing into the opening direction and/or has a rear-side
strip recess on its rear side facing into the opening direction, which is arranged in a direction
perpendicular to the opening direction as viewed from the position of the cartridge, and
which individually or jointly extend along the opening direction at least from one front end of
the cartridge holder facing into the opening direction up to a rear end of the cartridge facing

in a direction opposite to the opening direction.

An embodiment of the cartridge strip is characterized in that the carrier strip has a
web which is arranged between the cartridge holder and the rear-side strip recess. The web
preferably separates the cartridge holder from the rear-side strip recess. According to a

preferred embodiment, the web is aligned with a cartridge base of the cartridge.

An embodiment of the cartridge strip is characterized in that the rear-side strip recess
is arranged only on the rear side of the carrier strip. Preferably, the rear-side strip recess is

formed as a depression.
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An embodiment of the cartridge strip is characterized in that the rear-side strip recess
extends in the transport direction along the entire width of the cartridge as measured in the

transport direction.

An embodiment of the cartridge strip is characterized in that the rear-side strip recess
extends along the cartridge in a direction perpendicular to the opening direction and
perpendicular to the transport direction. The rear-side strip recess preferably extends along
the entire depth of the cartridge as measured perpendicular to the opening direction and

perpendicular to the transport direction.

An embodiment of the cartridge strip is characterized in that the rear-side strip recess
has a support surface to provide support on a closure of the driving apparatus. Preferably, the
support surface has the shape of a truncated cone which is particularly preferably fully

circular.

An embodiment of the cartridge strip is characterized in that the carrier strip has
transport projections via which the cartridge strip can be conveyed by a transport device of
the driving apparatus, preferably a transport pawl of the transport device, through a strip

passage of the driving apparatus.

The carrier strip is preferably made of a plastic. The cartridge, and particularly a
cartridge wall of the cartridge, are preferably made of a metal or an alloy, or alternatively are
made of a plastic. The cartridge holder and/or the closure are preferably made of a metal or

an alloy.

According to a further aspect of the invention, a fastening system comprises an
apparatus according to the invention, for driving fastening elements into a substrate, and also

a cartridge strip according to the invention.

According to a preferred embodiment, the chamfer of the cartridge holder and the
tapered insertion surface of the cartridge strip have the same shape and abut each other when

the cartridge is arranged in the receiving chamber.

According to a preferred embodiment, the cartridge strip completely fills the receiving
chamber, and the cartridge is supported on all sides, in the closed position of the closure,
except toward the combustion chamber, when the cartridge is arranged in the receiving

chamber.
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According to a further aspect of the invention, the support strip has a depression on its
front side facing into the opening direction, running around the cartridge holder and
completely surrounding the cartridge holder. This enables an improved support of the
cartridge transverse to the opening direction. Preferably, the depression has the shape of a

circular ring.

According to a preferred embodiment, the depression is formed as a groove.
Preferably, the depression is formed as a groove over the entire circumference around the

cartridge holder.

According to a preferred embodiment, the depression, and the depression which is
functionally assigned to an adjacent cartridge holder, are connected to one another in such a
way that they form a common depression. Preferably, the common depression has the shape

of the numeral "8."

According to a preferred embodiment, the depression, and the depression which is
functionally assigned to an adjacent cartridge holder, are completely separated from each
other. The carrier strip preferably has a separating ridge which separates the mutually
adjacent depressions from one another.According to a preferred embodiment, the cartridge
holder engages into the depression of the cartridge strip when the cartridge is arranged in the
receiving chamber. Preferably, the cartridge holder completely fills the space of the

depression of the cartridge strip when the cartridge is arranged in the receiving chamber.

Preferred embodiments are explained in greater detail below, with reference to the

drawings, wherein:
Fig. 1 shows a part of a driving apparatus in a longitudinal section,
Fig. 2 shows a part of a driving apparatus in a cross-section,
Fig. 3 shows a part of a driving apparatus in a cross-section,
Fig. 4 shows a carrier strip,
Fig. 5 shows a part of a carrier strip,
Fig. 6 shows a carrier strip,
Fig. 7 shows a part of a carrier strip,

Fig. 8 shows a part of a carrier strip in a cross-section,
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and Fig. 9 shows a part of a carrier strip.

Fig. 1 illustrates a longitudinal section of a part of a driving apparatus 100 for driving
fastening elements (not shown) into a substrate (not shown). The fastening elements are, for
example, nails, pins, bolts, rivets and/or pins, which are driven into a flat or uneven substrate
made of metal, an alloy such as steel, concrete, wood or the like. For this purpose, a
preferably piston- shaped driving element 110 is moved towards a fastening element arranged
in an element guide (not shown), which has previously been fed to the element guide by a

magazine (not shown), or individually by a user of the driving apparatus 100.

The driving apparatus 100 has a cartridge holder 120 with a receiving chamber 130
for a cartridge 170. The driving element 110 is arranged in its starting position - that is,
before a driving operation - opposite the cartridge holder 120, particularly lying against the
cartridge holder 120, and has a preferably circular or annular recess 140 on its end facing the
cartridge holder 120. The cartridge holder 120 in turn has a preferably cup-shaped recess 150
in its surface facing the driving element 110, arranged in the starting position of the driving
element opposite the recess 140, and forming, together with the recess 140 and an optional
gap between the driving element 110 and the cartridge holder 120, a combustion chamber
160. In the combustion chamber 160, a fuel can be burned to accelerate the driving element
110 and thus to transfer energy to a fastening element. In embodiments which are not shown,
the combustion chamber is formed only by a recess in the driving element, or only by a
depression in the cartridge holder - in each case particularly together with an optionally
present gap between the driving element and the cartridge holder. During the driving
operation, the driving element 110 leaves the region shown in Fig. 1 (upwards, in Fig. 1),
such that the driving element is arranged in its driving position - that is, immediately after the

driving operation, outside of the region shown in Fig. 1.

The fuel, which is not shown in detail, is preferably solid, more preferably in powder
form, and is furnished by the cartridge 170 in which it is arranged. The cartridge 170 itself is
received in the receiving chamber 130 and particularly contacts a wall section 135 of the
receiving chamber 130 along the circumference of the same. In this case, the wall section 135
has the shape of a funnel or truncated cone tapering toward the combustion chamber 160, and
the receiving chamber 130 is open toward the combustion chamber 160 so that the fuel, in the
event of ignition, can expand toward the combustion chamber 160 from the cartridge 170,

opening in an opening direction 180, and can generate combustion pressure 160 in the

7
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combustion chamber, thereby finally accelerating the driving element 110 against the

fastening element (not shown).

The cartridge 170 is part of a cartridge strip 200 and is carried by a carrier strip 210.
This is implemented by it being held in a cartridge holder 220 of the carrier strip 210 in such
a manner that the cartridge 170 can open in the opening direction 180 when the fuel is
ignited. For this purpose, the cartridge holder 220 is open to the combustion chamber 160 in
the opening direction 180. The cartridge strip 200 is transported in the longitudinal direction
of the carrier strip 210 by a strip passage (not shown in further detail) of the driving apparatus
100, which defines a transport direction 230. The strip passage opens into the receiving
chamber 130, such that the cartridges 170 can be successively placed in the receiving

chamber 130 and ignited.

The driving apparatus 100 furthermore comprises a closure 190, which is shown in
Fig. 1 in a closed position, which corresponds to a driving-ready position of the driving
apparatus 100. In the closed position, the closure 190 bounds the receiving chamber 130
opposite the opening direction 180. Particularly, the closure 190 clamps the cartridge 170
and/or the carrier strip 210 between itself and the cartridge holder 120 in such a manner that
the cartridge 170 is chambered in the receiving chamber 130 and only opens in the opening
direction 180 when the fuel is ignited. This is facilitated by the fact that the cartridge 170 has
a predetermined breaking point 175 on its end facing the opening direction 180, preferably
formed by an interruption of the cartridge wall 171. In addition, the cartridge has a cartridge
base 174 on its end facing away from the opening direction, and laterally thereto has a
particularly annular projection 172, which is preferably formed by a fold 173 of the cartridge
wall 171.

The closure 190 has a firing pin guide 191, which opens into the receiving chamber
130 on the side of the receiving chamber 130 opposite the opening direction, such that a
firing pin (not shown) for firing the cartridge 170 arranged in the receiving chamber 130 can
move toward the receiving chamber 130 in such a manner that the firing pin strikes the
cartridge base 174 and ignites the fuel, particularly via a firing charge arranged in the
cartridge 170. The firing charge is preferably arranged on an edge of the cartridge base 174,
and more preferably in the fold 173, and is ignited by compression, for example. The
cartridge 170 is thus preferably designed as a rimfire cartridge. For transporting the cartridge
strip 200, the cartridge holder 120 and the closure 190 are moved away from each other in the

8
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opening direction far enough so that the cartridge strip 200 with the cartridges can be moved
in the transport direction 230 through and between the cartridge holder 120 and the closure
190. The transport of the cartridge strip 200 is accomplished by means of a contact sensor
(not shown), particularly a transport pawl, which is actuated when the driving apparatus 100
is pressed against the substrate and/or when a driving operation is completed. According to
an advantageous embodiment, the transport pawl is actuated by the recoil caused by the
driving operation, after the driving operation has ended. According to a further advantageous
embodiment, a contact spring is stressed when the driving apparatus is pressed against a
substrate, and is released when lifted from the substrate, and particularly advantageously

accomplishes or facilitates the transport of the cartridge strip.

In the closed position of the closure 190, shown in Fig. 1, the cartridge 170 is
supported transversely to the opening direction 180 in the region of the receiving chamber
130 by the cartridge holder 120 - specifically, in some sections, directly by direct contact
between the cartridge 170 and the cartridge holder 120, and in some sections indirectly via a
strip extension 240 of the carrier strip 210 arranged particularly circumferentially around the
cartridge 170. In order to ensure in the remaining area of the cartridge 170, particularly at the
height of the carrier strip 210, a support of the cartridge 170 transversely to the opening
direction 180, several measures described below are possible, wherein the measures
individually or in any combination, according to circumstances, contribute to an improved
support of the cartridge. In particular, if the carrier strip 210 is made of plastic, the carrier

strip 210 alone may not provide sufficient support of the cartridge 170.

The closure 190 has a support projection 195 which, at least in the closed position of
the closure 190, engages in a rear-side strip recess 250 provided on the carrier strip 210.
Preferably, the support projection 195 has a support surface 196 which is particularly
preferably aligned parallel to the opening direction 180, specifically for supporting the
cartridge 170 perpendicular to the opening direction 180. In embodiments which are not
illustrated, the support surface has the shape of a particularly preferably completely annular
truncated cone. The rear-side strip recess 250 has a supporting surface 260 corresponding to
the support surface 196, which optionally is also aligned parallel to the opening direction 180
and rests against the support surface 196, in the closed position of the closure 190. Between
the rear-side strip recess 250 and the cartridge holder 220, the carrier strip 210 has a ridge
270, via which the cartridge 170, particularly in the region of the fold 173 and/or the cartridge

9
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base 174 is supported transversely to the opening direction 180 indirectly on the closure 190,
particularly on its support projection 195. The ridge 270 has, transverse to the opening
direction 180, a thickness of less than 1 mm, preferably less than 0.5 mm, particularly
preferably less than 0.3 mm, and is aligned in the transport direction 230 with the cartridge
base 174. In the opening direction 180, the ridge 270 has a height of at least 0.5 mm,

preferably at least 1 mm, particularly preferably at least 1.5 mm or at least 2 mm.

The rear-side strip recess 250 is formed as a depression or as a drop, and is thus
arranged only on the back of the carrier strip 210. In embodiments which are not illustrated,
the rear-side strip recess is formed as a passage, extending up to a front side of the carrier
strip. In further embodiments which are not shown, the closure has no such support

projection, such that the rear-side strip recess of the carrier strip is omitted.

Furthermore, the cartridge holder 120 has a cartridge holder projection 125, which
extends the cartridge holder 130 opposite the opening direction 180, such that the cartridge
170 is supported perpendicular to the opening direction over a large area of its length
measured in the opening direction. The carrier strip 210 has a depression 280 corresponding
to the cartridge holder projection 125, into which the cartridge holder projection engages 125,
in the closed position of the closure 190, to support the cartridge 170. The cartridge holder
projection 125 fills in the depression 280 completely, such that an undesirable deformation of
the carrier strip is made more difficult 210. The carrier strip 210 has a separating ridge 290
between the depressions 280 of each pair of directly adjacent cartridges 170. According to a
preferred embodiment, the cartridge holder engages into the depression of the cartridge strip
when the cartridge is arranged in the receiving chamber. Preferably, the cartridge holder
completely fills the space of the depression of the cartridge strip when the cartridge is

arranged in the receiving chamber.

As is apparent from Fig. 1, the cartridge 170 is supported on the closure transverse to
the opening direction 180 and in the transport direction 230 by means of the support
projection 195 and the rear-side strip recess 250. Preferably, the cartridge holder projection
125, the front-side strip depression 280, the reinforcing ridge 290, the support projection 195,
the rear-side strip recess 250, the support surface 196, the supporting surface 260 and/or the
ridge 270 extend along a whole depth of the cartridge 170 measured in a direction
perpendicular to the opening direction 180 and perpendicular to the transport direction 230,

such that the cartridge 170 is supported over its entire depth by the closure 190.
10
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In addition, the cartridge holder projection 125, the front-side strip depression 280,
the reinforcing ridge 290, the support projection 195, the rear-side strip recess 250, the
support surface 196, the supporting surface 260 and/or the ridge 270 are also arranged outside
of the drawing plane of Fig. 1, in front of or behind the cartridge 170, particularly the
cartridge base 174, such that the cartridge 170 is also supported perpendicular to the opening
direction 180 and perpendicular to the transport direction 230 by the closure 190. In
particular, the cartridge holder projection 125, the front-side strip depression 280, the
reinforcing ridge 290, the support projection 195, the rear-side strip recess 250, the support
surface 196, the supporting surface 260 and/or the ridge 270 extend along an entire width of
the cartridge 170 measured in the transport direction 230, such that the cartridge 170 is
supported by the closure 190 over its entire width. Preferably, the cartridge holder projection
125, the front-side strip depression 280, the reinforcing ridge 290, the support projection 195,
the rear-side strip recess 250, the support surface 196, the supporting surface 260 and/or the
ridge 270 are arranged in an annular shape, and particularly a circular shape, in a plane
transverse to the opening direction 180, particularly perpendicular to the opening direction
180, around the circumference of the cartridge 170, particularly the cartridge base 174. The
cartridge 170 is then supported by the closure 190, particularly in the region of the cartridge

base 174, in all directions perpendicular to the opening direction 180.

Fig. 2 illustrates a section of a driving apparatus 300 used for driving fastening
elements (not shown) into a substrate (not shown), in cross-section. The driving apparatus
300 comprises a cartridge holder 320, with a receiving chamber 330 for a cartridge 370. The
cartridge 370 is received in the receiving chamber 330, and preferably lies against a wall
section 335 of a recess of the cartridge holder 320 which forms the receiving chamber 330.
The wall section 335 has the shape of a funnel or truncated cone which tapers to a
combustion chamber (not shown), wherein the receiving chamber 330 is open in an opening
direction 380. The cartridge 370 has, on its end facing opposite the opening direction 380, a
cartridge base 374, and laterally thereto a particularly annular projection 372 around the

circumference thereof, which is preferably formed by a fold 373 of a cartridge wall 371.

The cartridge 370 is a part of a cartridge strip, and is carried by a carrier strip 410 of
the cartridge strip. This is implemented by it being held in a cartridge holder 420 of the
carrier strip 410, formed by an annular ridge 425, in such a manner that the cartridge 370 can

open in the opening direction 380 when the fuel in the cartridge 370 is ignited. The cartridge
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holder 420 is open in the opening direction 380 to a combustion chamber (not shown) for this
purpose. The cartridge strip is transported in the longitudinal direction of the carrier strip 410
by a strip passage (not shown) of the driving apparatus 300, which defines a transport
direction oriented perpendicular to the drawing plane. The strip passage in this case opens
into the receiving chamber 330, such that the cartridges 370 can be placed in succession in
the receiving chamber 330 and ignited. The carrier strip 410 is made of a plastic. The
cartridge wall 371 is made of an alloy. The cartridge holder 320 and the closure 390 are also

made of alloys.

The driving apparatus 300 furthermore comprises a closure 390, which is shown in
Fig. 2 in a closed position, which corresponds to a driving-ready position of the driving
apparatus 300. In the closed position, the closure 390 projects into the recess of the cartridge
holder 320 which forms the receiving chamber 330, and thereby bounds the receiving
chamber 330 opposite the opening direction 380. Particularly, the closure 390 clamps the
cartridge 370 and/or the carrier strip 410 between itself and the cartridge holder 320 in such a
manner that the cartridge 370 is chambered in the receiving chamber 330 and only opens in
the opening direction 380 when the fuel is ignited. The closure 390 in this case rests against
contact faces 395 on the cartridge holder 320, such that the receiving chamber 330 is only
open toward the combustion chamber and the strip passage, and is otherwise surrounded by
the cartridge holder 320 and the closure 390. This enables better tightness against combustion
gases or contamination, according to the circumstances. The first of the contact surfaces 395
in this case is oriented parallel to the opening direction 380, preferably in a cylindrical,
particularly preferably circular cylindrical, configuration, wherein a second is preferably flat

and oriented perpendicularly to the opening direction 380.

The cartridge strip with the cartridge 370 and the carrier strip 410 completely fills in
the receiving chamber 330, such that the cartridge 370 is supported on all sides by the
cartridge holder 320 and the closure 390, except toward the combustion chamber (not
shown) in the opening direction. However, this necessitates insertion of the cartridge strip
into the recess 330 of the cartridge holder 320 which forms the receiving chamber. In order to
enable this insertion of the cartridge strip, the carrier strip 410 has a tapered insertion surface
430 on its front side facing the opening direction 480, which also results in a saving of
material, under certain circumstances. The cartridge holder 320 has a chamfer 440 as a

counter contour for the tapered insertion surface 430. The tapered insertion surface 430 and
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the chamfer 440 are frustoconical in shape and extend up to the first of the contact surfaces
395 on the outer edge of the receiving chamber 330, and thus also up to the edge of the
carrier strip 410 and/or the cartridge strip. Said insertion is also facilitated by a recess of the
cartridge holder 320, said recess forming a heel 399 on the edge of the receiving chamber
330.

In the cross-section shown in Fig. 2, the tapered insertion surface 430 and the chamfer
440 have a straight contour. In embodiments which are not illustrated, the tapered insertion
surface has a curved - for example, convex or concave - contour in the corresponding cross-
section. The chamfer then advantageously has a correspondingly curved - for example,

concave or convex - contour.

Fig. 3 illustrates a section of a driving apparatus 450 shown in cross-section, which
particularly differs from the driving apparatus 300 shown in Fig. 2 in that the closure 490
does not project into the recess of the cartridge holder 460 which forms the receiving
chamber 470 when in its closed position. As a result, the closure 490 only contacts a flat
contact surface 495 on the cartridge holder 460 which is oriented perpendicular to the

opening direction 480.

Figs. 4 and 5 illustrate a carrier strip 500 made of plastic, which forms a cartridge
strip together with cartridges which are not shown. The carrier strip 500 defines a transport
direction 510 with its elongated shape. Cartridge holders 520 designed as passages, each
surrounded by an annular ridge 525, are arranged one after the other along the transport

direction 510. A cartridge (not shown) is held in each of the cartridge holders 520.

The carrier strip 500 has a front side 530 from which the ridges 525 project in an
opening direction 525. On its edge, the support strip 500 has, on its front side, a tapered
insertion surface 540. The tapered insertion surface 540 is arranged on transport projections
550 and extends there up to the outermost edge of the carrier strip 500 and/or the cartridge
strip. The transport projections 550 allow the engagement of a transport pawl of a driving
apparatus which the cartridge strip can be inserted into. A tapered insertion surface 545 is
also included on the opposite edge. In embodiments which are not illustrated, the opposite
edge does not have a tapered insertion surface, such that the cartridge strip can only be

inserted into a driving apparatus in the correct orientation.
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Figs. 6 and 7 illustrate a further carrier strip 600 made of plastic, which forms a
cartridge strip together with cartridges (non-shown). The carrier strip 600 defines a transport
direction 610 with its elongated shape. Cartridge holders 620 designed as passages, each
surrounded by an annular ridge 625, are arranged one after the other along the transport
direction 610. A cartridge (not shown) is held in each of the cartridge holders 620. The ridges
625 project in an opening direction from a front side 630 of the carrier strip 600. On its lateral
edges with respect to the transport direction 610, the carrier strip has, on the front side 630, a
tapered insertion surface 640. Each of the tapered insertion surfaces 540 extends up to the

outermost edge of the carrier strip 600 and/or the cartridge strip.

A strip section of the carrier strip with a partially circular periphery, and preferably
frustoconical contour, as seen in the opening direction, is functionally assigned to each
cartridge and/or cartridge holder 620. A receiving chamber of a driving apparatus (not
shown), into which the cartridge strip is inserted, has a partially circular periphery at the
height of the chamfer and/or at the height of its boundary effected by a closure of the driving
apparatus, such that the cartridge can be fully chambered, in a closed position of the closure,
in the receiving chamber. When the cartridges are fired, a pressure propagates radially in the
material of the carrier strip 600. This radial pressure is received in an improved manner due

to the partial circular chambering.

Each strip section which is functionally assigned to a cartridge has a transport
projection 650 which projects perpendicularly to the opening direction beyond the rest of the
circular shape of the strip section, and which allows the engagement of a transport pawl of a
driving apparatus into which the cartridge strip can be inserted. Because of the asymmetric
shape of the transport projections 650 with respect to the circular shape of each associated
strip section, the transport pawl of the driving apparatus can slide gently over the circular
shape of the subsequent strip section upon its return movement after transporting the
cartridge strip. The transport projections 650 do not project perpendicular to the transport
device 610 beyond the rest of the circular shape of the respective strip section, which enables
a narrow strip and saves space. The tapered insertion surface 640 extends up to the transport
projection 650. In embodiments which are not illustrated, the tapered insertion surface on
each strip section is circular in shape, such that it also continues between two cartridge

holders in each case.
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Fig. 8 illustrates a cross-section of a carrier strip 1410 of a cartridge strip. A ridge
1425 which runs around the circumference of an opening direction 1380 forms a cartridge
holder 1420 of the carrier strip 1410, in which a cartridge (not shown) can be held in such a
manner that the cartridge can open in the opening direction 1380 when a fuel in the cartridge
is ignited. The cartridge holder 1420 is open in the opening direction 1380 toward a
combustion chamber (not shown) of a driving apparatus for this purpose. The cartridge strip
is transported in the longitudinal direction of the carrier strip 1410 through a strip passage
(not shown) of the driving apparatus which defines a transport direction oriented

perpendicular to the drawing plane. The carrier strip 1410 is made of a plastic.

In order to enable or facilitate insertion of the cartridge strip into a receiving chamber
of the driving apparatus, the carrier strip 1410 has, on its front side facing the opening
direction 1380, a tapered insertion surface 1430 - which also results in a saving of material
under certain circumstances. The tapered insertion surface 1430 is frustoconical in shape and

extends up to the edge of the carrier strip 1410 and/or of the cartridge strip.

The carrier strip 1410 has, on its front side facing the opening direction 1380, a
depression 1440 which runs around the cartridge holder 1420 and completely surrounds the
cartridge holder 1420, particularly designed as a circular, annular groove. Projected onto a
central axis of the cartridge holder 1420, running in the opening direction 1380, the
depression 1440 is sufficient, and thus also a cartridge holder, of a driving apparatus, which
engages into the depression 1440, up to a cartridge base of the cartridge (not shown). As a
result, the cartridge holder contributes to supporting the cartridge base in all directions
perpendicular to the opening direction. To receive a circumferential projection of the
cartridge base, the cartridge holder 1420 likewise has a circumferential recess 1470. A
preferably likewise-circumferential projection 1490 extends further into the opening direction
1380 than the depression 1440, and facilitates, according to circumstances, a material flow in
the circumferential direction during the manufacture of the carrier strip 1410 by means of
injection molding, whereas the depression 1440 inhibits a material flow in the radial direction

away from the cartridge base during the ignition of the cartridge.

Fig. 9 partially illustrates a carrier strip 1500 made of plastic, which forms a cartridge
strip together with cartridges which are not shown. The carrier strip 1500 defines a transport
direction 1510 with its elongated shape. Cartridge holders 1520 designed as passages, each

surrounded by an annular ridge 1525, are arranged one after the other along the transport
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direction 1510, wherein the ridges 1525 project from a front side of the carrier strip 1500
which faces into the opening direction 1580. The opening direction 1580 in this case is
oriented obliquely exiting the drawing plane. One cartridge (not shown) is held in each of the

cartridge holders 1520.

On its edge, the support strip 1500 has, on its front side, a tapered insertion surface
1545. The chamfer 1545 is arranged on transport projections 1550, and extends there up to
the outermost edge of the carrier strip 1500 and/or cartridge strip. The transport projections
1550 facilitate the engagement of a transport pawl of a driving apparatus in which the
cartridge strip can be inserted. A tapered insertion surface 1540 is likewise included on the
opposite edge. In embodiments which are not illustrated, the opposite edge does not have a
tapered insertion surface, such that the cartridge strip can only be inserted into a driving

apparatus in the correct orientation.

Because of the asymmetric shape of the transport projections 1550 with respect to the
circular shape of each associated strip section, the transport pawl of the driving apparatus can
slide gently over the circular shape of the subsequent strip section upon its return movement
after transporting the cartridge strip. The transport projections 1550 do not project
perpendicular to the transport device 1510 beyond the rest of the circular shape of the
respective strip section, which enables a narrow strip and saves space. In embodiments which
are not illustrated, the tapered insertion surface on each strip section is annular, such that it

continues between two cartridge holders.

A strip section of the carrier strip with a partially circular periphery, and preferably
frustoconical contour, as seen in the opening direction, is functionally assigned to each
cartridge and/or cartridge holder 1520. A receiving chamber of a driving apparatus (not
shown), into which the cartridge strip is inserted, has a partially circular periphery at the
height of the chamfer and/or at the height of its boundary effected by a closure of the driving
apparatus, such that the cartridge can be fully chambered, in a closed position of the closure,
in the receiving chamber. When the cartridges are fired, a pressure propagates radially in the
material of the carrier strip 1500. This radial pressure is received in an improved manner due

to the partial circular chambering.

The carrier strip 1500 has, on its front side facing into the opening direction 1580,

depressions 1560, 1565, each of which runs around the cartridge holder 1520 and completely

16



CA 02992818 2018-01-17

surrounds the cartridge holder 1520, particularly designed as circular, annular grooves. A
likewise circumferential projection 1590 forms a separating ridge 1600 which separates two

mutually adjacent depressions 1560, 1565 from each other.

The present invention has been illustrated using the example of a driving apparatus
for fastening elements. It is noted, however, that the apparatus according to the invention is
also suitable for other applications. Furthermore, the described features of the individual
embodiments can be arbitrarily combined within a single embodiment, if they are not

mutually exclusive.
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We Claim:

1. An apparatus for driving fastening elements into a substrate, having a
combustion chamber for burning a fuel therein to transmit energy to a fastening
element, having a cartridge holder which has a receiving chamber for a fuel cartridge,
said receiving chamber being open in an opening direction toward the combustion
chamber, having a closure which. in a closed position of the closure, bounds the
receiving chamber in the direction opposite the opening direction, and having a strip
passage which defines a transport direction and which opens into the receiving
chamber, for a cartridge strip carrying the cartridge, wherein the closure rests on the
cartridge holder when in the closed position, and wherein the cartridge holder has a

chamfer as a counter contour for a chamfer of the cartridge strip.

2. The apparatus according to claim 1, wherein the receiving chamber is open
only to the combustion chamber and to the strip passage, and is surrounded by the

cartridge holder and the closure.

3. The apparatus according to claim 1 or claim 2, wherein the closure, when in
the closed position of the closure, projects into a recess of the cartridge holder which

forms the receiving chamber.

4. The apparatus according to any one of claims 1 to 3, wherein the cartridge
holder has an annular or frustoconical chamfer as the counter contour for the chamfer

of the cartridge strip.

5. The apparatus according to any one of claims 1 to 4, wherein the receiving
chamber, viewed in the opening direction, has a partially circular circuinference at the

level of the chamfer and/or at the level of the bound formed by the closure.

6. A cartridge strip for a driving apparatus, having a cartridge containing a fuel,
and a carrier strip which carries the cartridge and defines a transport direction,
wherein the carrier strip has a cartridge holder which defines an opening direction,
and the cartridge is held in said cartridge holder in such a manner that the cartridge
can open in the opening direction when the fuel is ignited, wherein the carrier strip

has a tapered insertion surface on its front side which faces into the opening direction,
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and wherein the tapered insertion surface extends perpendicular to the opening

direction, up to an outer edge of the carrier strip.

7. The cartridge strip according to claim 6, wherein the carrier strip has a strip
section which is functionally assigned to the cartridge and which has a partially

circular circumference as seen in the opening direction.

8. The cartridge strip according to claim 7, wherein the strip section has a
transport projection which protrudes beyond the rest of the circular shape of the strip
section, perpendicular to the opening direction, but not perpendicular to the transport

direction.

9. The cartridge strip according to any one of claims 6 to 8, wherein the tapered

insertion surface is annular.

10.  The cartridge strip according to any one of claims 6 to 8, wherein the tapered

insertion surface is frustoconical.

11.  The cartridge strip according to any one of claims 6 to 10, wherein the carrier
strip comprises a ridge which encloses the cartridge holder, the same having, on its
outer side facing away from the cartridge, an additional tapered insertion surface

remote from the tapered insertion surface.

12. The cartridge strip according to claim 11, wherein the additional tapered

insertion surface is cone-shaped.

13. The cartridge strip according to any one of claims 6 to 12, wherein the carrier
strip has, on its front side facing into the opening direction, a depression which runs

around the cartridge holder and which completely surrounds the cartridge holder.

14, The cartridge strip according to claim 13, wherein the depression is an annular

depression.

15.  The cartridge strip according to claim 13 or claim 14. wherein the depression

is designed as a groove.

16.  The cartridge strip according to claim 13 or claim 14, wherein the depression
is designed as a groove over the entire circumference around the cartridge holder.

19
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17. A fastening system, having an apparatus for driving fastening elements into a
substrate, according to any one of claims 1 to 5, and having a cartridge strip according

to any one of claims 6 to 16.

18.  The fastening system according to claim 17, wherein the cartridge strip
completely fills in the receiving chamber, and the cartridge is supported on all sides,
in the closed position of the closure, except in the direction facing the combustion
chamber and in the transport direction, by the cartridge holder and/or the closure

when the cartridge is arranged in the receiving chamber.

20
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