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Description

[0001] The present invention relates to a driving tool
for driving fasteners on a cartridge belt into workpieces
as claimed in the pre-characterizing clause of claim 1,
and to a method for driving in fasteners on a cartridge
belt as claimed in the pre-characterizing clause of claim
13.

[0002] The driving tool in question is used especially
as a hand tool in the construction industry, for example
for fastening particle boards to support structures. In prin-
ciple, the driving device in question can also be associ-
ated with an automatic positioning unit such as a robot,
as part of an automated manufacturing process.

[0003] The driving tool can here be a "pushing" driving
tool or a "shooting" driving tool. The present invention
can be applied to both types of driving tool.

[0004] The term "fastener" should be understoodinthe
broadest sense and includes screws, pins or the like in
addition to nails and staples. The focus here is on the
driving in of nails but this should not be understood as
implying any limitation.

[0005] The fasteners are here provided grouped to-
gether as a cartridge belt. Depending on the design, the
cartridge belt can have a plastic or metal support belt that
carries the individual fasteners. Another alternative em-
bodiment consists in providing a row of parallel fastening
wires that are attached to the individual fasteners. The
important thing here is that in the present case the car-
tridge belt comprises both the fasteners and the respec-
tive support medium.

[0006] Depending on the design of the driving tool, the
cartridge belt can be a cartridge strip or a wound-up car-
tridge coil. In the case of nailing tools, the tool is then
accordingly either a so-called strip nailer or a so-called
coil nailer.

[0007] In the case of the known driving tools, a driving
cycle is generally combined with a conveying cycle for
the cartridge belt along a conveying path so that manual
"loading" is not necessary before or after a driving cycle.
[0008] In avery generalfashion, itis desirable to avoid
unloaded driving cycles, i.e. driving cycles with no fas-
teners. One of the reasons for this is that an unloaded
driving cycle has a negative effect on the lifetime of the
respective drive means for driving the fasteners in. An-
other is that in many applications the respective work-
pieceis also pressedin atthe driving point by an unloaded
driving cycle in

such a way that the user can wrongly conclude that a
fastener has actually been driven in. This can create
problems in terms of product liability. The above press-
ing-in of the workpiece at the driving point can also result
in later, undesired penetration of moisture into the work-
piece.

[0009] A known coil nailer (EP 1648 662 B1), on which
the present invention is based, is equipped with a me-
chanical cartridge belt limit switch that senses in the driv-
ing channel whether there is a nail in the driving channel.
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The driving channel is the channel out of which the re-
spective fastener, the nail in this case, is driven into the
workpiece.

[0010] If there are no nails in the driving channel, the
cartridge belt limit switch initiates the deactivation of the
driving tool. The deactivation here means that a work-
piece contact, which is depressed in normal operation
when the driving tool is placed against the workpiece, is
blocked, preventing a further driving cycle from being car-
ried out.

[0011] A disadvantage of the known driving tool is that
the sensing of the fastener in the driving channel is only
possible with very specific fasteners. There is also a risk
that the fastener could get caught in the driving channel
so there is a likelihood of limited operational safety in
certain applications.

[0012] WO 2008/032861 A1 shows a driving tool with
a magazine including a feeder. When only few fasteners
remain in the magazine, a feeder engagement portion
pushes a lock arm into a position locking the next nail
striking operation. US 2010/127035 A1 discloses a fur-
ther driving tool with a lock mechanism. When the last
nail has been shot out, a sliding member enters the drive
channel deactivating the tool. With the driving tool of US
2009/127310A1, a position of the nail pusher in which no
fasteners remain in the magazine, leads to deactivation
of the driving tool.

[0013] The object of the invention is to design and de-
velop the known driving tool in such a way that there is
greater flexibility in its application at the same time as
increased operational safety.

[0014] The above object is achieved, in the case of a
driving tool as claimed in the pre-characterizing clause
of claim 1, by the features of the characterizing part of
claim 1.

[0015] The essential thing is the realization that, in the
context of the cartridge belt limit switch, sensing cannot
be carried outin the driving channel but instead upstream
of the driving channel with respect to the conveying di-
rection, as long as, after a cartridge belt is no longer
present at the sensing point, the cartridge belt limit switch
still allows a last driving cycle or a last group of driving
cycles to be carried out. Only after the last driving cycle
or the last group of driving cycles has been completed
does the cartridge belt limit switch then initiate the deac-
tivation of the driving tool.

[0016] The inventive step of the invention therefore
consists in providing the sensing point of the cartridge
belt limit switch at a point in the conveying path that is
remote from the driving channel, wherein it must be en-
sured that the last fastener remaining in the cartridge belt
or the last conveying means remaining in the cartridge
belt can be driven in, and in that the conveying drive
means for the cartridge belt can be used in a simple fash-
ion to implement the above-proposed "delayed" deacti-
vation of the driving tool after a cartridge belt is no longer
present at the sensing point. By virtue of the abovemen-
tioned shifting of the scanning point, the restrictive struc-
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tural constraints at the sensing point which are known
from the prior art no longer exist. The sensing can to a
large extent be carried out universally on a wide variety
of fasteners without affecting the resulting operational
safety. The dual purpose of the conveying drive means
results in a particularly compact structure. It should be
pointed out that the sensing whether a sensing point is
occupied by the cartridge belt means thatitis determined
whether the cartridge belt is or is not present. Sensing
of the fasteners on the cartridge belt itself or sensing of
the conveying belt can be provided here. The focus is
here preferably on the sensing of the conveying belt, it
being assumed that the cartridge belt is fully loaded with
fasteners, i.e. as far as the last occupied position.
[0017] In the particularly preferred embodiments in
claims 5 and 6, it is provided that the driving tool is de-
activated by blocking the depression of the workpiece
contact, wherein in one alternative embodiment the
blocking is effected by a toothed rack between the work-
piece contact and a blocking lever. Such a toothed rack
makes it possible to block in a simple fashion the de-
pressed workpiece contact at different depths. The basic
idea of equipping the driving tool with an abovementioned
blocking toothed rack is also claimable, as will be ex-
plained.

[0018] The particularly preferred embodiments in
claims 9 to 11 concern the concept of designing the car-
tridge belt limit switch in the manner of a mechanical
memory that can be placed in a reset mode, a preset
mode and a set mode. Normally, i.e. when there is a
cartridge belt at the sensing point, the cartridge belt limit
switch always remains in the reset mode so that driving
cycles and conveying cycles can take place unaffected.
When a cartridge belt is no longer present at the sensing
point, this causes the cartridge belt limit switch to be
transferred into the preset mode, following which a sub-
sequent conveying cycle causes the transition of the car-
tridge belt limit switch into the set mode, which in turn is
combined with the deactivation of the driving tool.
[0019] The cartridge belt limit switch as it were "notic-
es"thatacartridge beltis nolonger present at the sensing
point and deactivates the driving tool only with the next
conveying cycle. As this conveying cycle is always com-
bined with a driving cycle, it is ensured that the last fas-
tener can be driven in.

[0020] According to a further teaching in claim 13,
which has an independent meaning, a method for driving
in fasteners on a cartridge belt is claimed, based on the
above described proposed functioning of the driving tool.
Reference should be made to the embodiments which
are suitable for describing the method.

[0021] It should also be pointed out that a driving tool
as such is claimable, wherein a cartridge belt limit switch
and a blocking device are provided for blocking the de-
pression of the workpiece contact by the cartridge belt
limit switch, and wherein the blocking device provides an
abovementioned toothed rack for the blocking engage-
ment, and wherein a "delayed" deactivation of the driving
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tool in the above sense does not necessarily need to be
provided. Reference should be made to all relevant em-
bodiments.

[0022] The invention is explained in detail below with
the aid of drawings, showing just one exemplary embod-
iment, in which:

Figure 1a shows a proposed driving tool in a front
view,

Figure 1b shows the driving tool in Figure 1a in a
view from behind,

Figure 2a shows a perspective view of the tool nose
of the driving tool in Figure 1a in the disassembled
state with the door open,

Figure 2b shows a view in cross-section of the tool
nose in Figure 2a along the line of section Ilb-llb,
Figure 2c shows a view in cross-section of the tool
nose in Figure 2a along the line of section llc-lic,
Figure 3 shows a view in cross-section of the tool
nose in Figure 2c along the line of section IlI-1l with
the blocking device actuated (set mode),

Figure 4a shows aview in cross-section of the driving
tool in Figure 3 along the line of section IV-IV in reset
mode,

Figure 4b shows the view in Figure 4a in preset
mode,

Figure 4c shows the view in Figure 4a in set mode,
Figure 5a shows a perspective view of the coupling
carriage for the cartridge belt limit switch with other
components disassembled, and

Figure 5b shows a perspective view of the conveying
drive means with other components disassembled.

[0023] The driving tool shown in the drawings serves
to drive in fasteners 1 on a cartridge belt 4, in particular
nails, staples or the like. Reference should be made to
the introductory part of the description for the wide scope
of the term "fastener". In what follows, the focus is on
driving in nails, which should not be understood as lim-
iting. All statements relating to nails apply correspond-
ingly to all other types of fastener which can be driven in.
[0024] The fasteners 1 aredriven outof a driving chan-
nel 2 into a workpiece 3 which is to be nailed, in driving
cycles. A driving piston is usually used to drive the nails
in. However, the detail of the driving itself is not relevant
for the proposed solution.

[0025] A driving cycle is usually combined with a con-
veying cycle for the cartridge belt 4 along a conveying
path. The cartridge belt 4 is conveyed along the convey-
ing path to the driving channel 2 in a conveying direction
5.

[0026] The cartridge belt4 is here preferably a coil car-
tridge belt, wound up in a coil cartridge, that comprises
a support belt 7 and the fasteners 1 themselves. All of
the alternatives mentioned in the introductory part of the
description can also be applied to the design of the car-
tridge belt 4.

[0027] In the exemplary embodiment shown, the driv-
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ing tool takes the form of a hand tool and has a conven-
tional structure. It is, however, also conceivable that the
driving tool can be applied in conjunction with an auto-
matic positioning unit such as a robot or the like.

[0028] In the driving tool shown, the fasteners 1 are
"shot" and not "pushed" into the workpiece 3. However,
the speed at which the nail enters the workpiece is not
significant for the proposed solution.

[0029] The driving tool is equipped with a mechanical
cartridge belt limit switch 8 that, as will be explained,
senses at a sensing point 9 (Figure 2¢) whether there is
a cartridge belt 4 in the conveying path. After a cartridge
belt is no longer present at the sensing point 9, following
aconveying cycle, the cartridge belt limit switch 8 initiates
the deactivation of the driving tool.

[0030] A conveying cycle thus comprises the feeding
of the cartridge belt 4 preferably by precisely one car-
tridge place equipped with a fastener 1. Thus the driving
of the fastener 1a shown in Figure 2c, with the subse-
quent conveying cycle, results in the cartridge belt 4 no
longer being present at the sensing point 9.

[0031] In order to ensure that in this situation the last
fastener 1b can also be driven in and hence used, it is
provided according to the invention that the cartridge belt
limit switch 8 still allows a last driving cycle to be carried
out after a cartridge belt is no longer present at the sens-
ing point 9. Only after this last driving cycle has been
completed is the deactivation of the driving tool, which is
still to be explained, initiated.

[0032] In the exemplary embodiment shown, the pro-
posed solution enables the sensing point 9 to be posi-
tioned at a distance from the driving channel 2 which
corresponds exactly to the feed travel of a conveying
cycle.

[0033] It is, however, also conceivable to provide the
sensing point 9 at a greater distance from the driving
channel 2. The delay in the deactivation of the driving
tool can then be made even greater. In this case it is
provided that the cartridge belt limit switch 8 still allows
a last group of driving cycles to be carried out after a
cartridge belt is no longer present at the sensing point 9,
wherein the deactivation of the driving tool is initiated
only after completion of the last predetermined group of
driving cycles. The sensing point 9 is advantageously
placed along the conveying path such that all fasteners
1 of the respective cartridge belt 4 are driven in after the
abovementioned last driving cycle or the abovemen-
tioned last group of driving cycles has been carried out.
[0034] It has already been pointed out that details of
the structural implementation of the driving cycles are
not relevant here. Purely for the sake of completeness,
it should be pointed out that an in particular pneumatic
drive means 10 is provided for driving in the fasteners 1,
wherein a driving cycle here preferably results from a
back-and-forth movement of a driving piston.

[0035] It is, however, fundamentally important here
that an in particular pneumatic conveying drive means
11 is provided for conveying the fasteners 1 to the driving
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channel 2, wherein a conveying cycle here preferably
results from a back-and-forth movement of a conveying
piston 12. In a particularly preferred embodiment, a con-
veying cycle is combined with a back-and-forth move-
ment of a driver 13 in the conveying path, which with
each conveying cycle comes into conveying engagement
with the respective next section of the cartridge belt 4.
The design of the driver 13 can be well understood, for
example, by viewing Figures 2a and 4a. The driver 13
engages in recesses 7a in the support belt 7 and in a
conveying cycle first executes a movement to the right
in Figure 4a so that it comes into engagement with the
next section of the cartridge belt 4, i.e. with the next re-
cess 7a of the support belt 7. During this movement of
the driver 13, a catch 14 (only indicated in Figure 2a)
ensures that the cartridge belt 4 cannot follow the move-
mentofthedriver 13. The driver 13 then executes areturn
movement to the left in Figure 4a, which causes a con-
veying movement of the cartridge belt 4 to the left in Fig-
ure 4a.

[0036] It can also be seen from the view in Figure 4a
that the driver 13 is a constituent of an extension arm 15
of the conveying piston 12 so that the back-and-forth
movement of the driver 13 is effected by the conveying
piston 12.

[0037] The driving tool shown is, in a manner known
per se, equipped with a workpiece contact 16 which is
here preferably designed so that it can be displaced in
the direction in which the driving channel 2 extends. The
workpiece contact 16 is spring-tensioned and is de-
pressed when the driving tool is placed on the workpiece
3in such a way that the opening 17 of the driving channel
2 has a predetermined distance (which can here be ad-
justed) from the surface of the workpiece.

[0038] The spring tensioning and the adjustability can
be clearly understood from the above detailed view in
Figure 1b. The workpiece contact 16 engages via a re-
taining plate 18 with a thread 19 which is pretensioned
downwards by the spring 20 which is only indicated in
Figure 1b. The maximum depth by which the contact can
be depressed furthermore results from the construction
shown in the above detailed description of Figure 1b. The
possibility of adjusting the gap between the opening 17
of the driving channel 2 and the surface of the workpiece
here preferably is a result of the thread 19 being rotatable
about its axis by means of the actuating wheel 21. This
adjustability plays an important role in the proposed so-
lution in a way which will be explained later.

[0039] Moreover, the driving tool shown is equipped
with a conventional, in particular pneumatic actuating el-
ement 22, here preferably an actuating trigger 22, for the
user to initiate a driving cycle. The actuating element 22
is here coupled to the workpiece contact 16 in such a
way that a driving cycle can be initiated by the actuating
element 22 only when the workpiece contact 16 is de-
pressed. This is an effective safety function to prevent a
fastener 1 from being accidentally "shot out".

[0040] Now it is interesting, in a preferred alternative
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embodiment, for the deactivation of the driving tool initi-
ated by the cartridge belt limit switch 8 to be achieved by
blocking the depression of the workpiece contact 16 by
means of an actuatable blocking device 23 (Figure 3).
Here use is made of the fact that a further driving cycle
is not possible without depression of the workpiece con-
tact 16. As the workpiece contact 16 is readily accessible,
it can also easily be implemented structurally, as be-
comes clear from the following explanations.

[0041] In a particularly preferred embodiment, the
blocking device 23 is associated with a toothed rack 24
for blocking engagement, wherein the toothed rack 24
extends at least on one side over a region along the di-
rection 16a in which the workpiece contact 16 is de-
pressed, so thatthe workpiece contact 16 can be blocked
at different depressed depths. The toothed rack 24 can
be seen best by comparing Figures 1b and 3. In a par-
ticularly preferred embodiment, the toothed rack 24 is
designed in such a way that, when the blocking device
23 is actuated, it is ensured that the workpiece contact
16 rebounds in arebound direction 16b which is opposite
to the depression direction 16a. The toothed rack 24 here
preferably consists of two sawtooth segments associated
with each other.

[0042] Figure 3 shows that the blocking device 23 has
an actuatable blocking lever 25 which, in the actuated
state shown in Figure 3, comes or can be brought into
blocking engagement with a blocking section 26 of the
workpiece contact 16. The blocking lever 25 is thus pre-
tensioned, here preferably in the direction of the unactu-
ated position.

[0043] The blocking lever 25 can be pretensioned in
different ways. In the preferred embodiment shown in
Figure 3, a leaf spring 27 is provided for the pretension-
ing, which is or can be brought into engagement with the
blocking lever 25.

[0044] Any type of positive or non-positive connection
between the blocking lever 25 and the blocking section
26 is in principle conceivable. The blockability is here
preferably achieved by the abovementioned toothed
rack, namely by corresponding tooth geometries on the
blocking lever 25, on one hand, and on the blocking sec-
tion 26 of the workpiece contact 16, on the other hand.
[0045] The cartridge belt limit switch 8 is here advan-
tageously coupled to the conveying drive means 11 in
such a way that, when the cartridge belt is no longer
present at the sensing point 9, a subsequent conveying
cycle causes the deactivation of the driving tool, here
preferably the blocking of the depression of the work-
piece contact 16 by means of the blocking device 23.
The conveying drive means 11 thus has a dual purpose,
namely to convey the cartridge belt 4, on the one hand,
and to deactivate the driving tool, on the other hand.
[0046] In detail, the cartridge belt limit switch 8 prefer-
ably takes the form of a mechanical memory and can be
brought into a reset mode (Figure 4a), a preset mode
(Figure 4b) and a set mode (Figure 4c). This design as
a mechanical memory allows the delayed deactivation

10

15

20

25

30

35

40

45

50

55

of the driving tool explained above.

[0047] In the reset mode shown in Figure 4a, a con-
veying cycle has no effect on the cartridge belt limit switch
8 and on the blocking device 23. In the preset mode
shownin Figure 4b, a conveying cycle causes the transfer
of the cartridge belt limit switch 8 into the set mode. In
the set mode shown in Figure 4c, the cartridge belt limit
switch 8 in turn causes the deactivation of the driving
tool, here the blocking of the depression of the workpiece
contact 16 by means of the blocking device 23.

[0048] When there is a cartridge belt at the sensing
point 9, the cartridge belt limit switch 8 is always in reset
mode. Immediately after there is no longer a cartridge
belt present, the cartridge belt limit switch 8 is again in
preset mode.

[0049] It is essential for the construction shown that
the cartridge belt limit switch 8 has a control lever 28
which can here preferably pivot about a control lever axis
28a and can be brought into a reset mode (solid lines in
Figure 2c), into a preset mode (not shown), and into a
set mode (dashed lines in Figure 2c). The preset mode
lies between the reset mode and the set mode, to be
precise preferably next to the reset mode, as will become
clear.

[0050] The control lever 28 is spring-loaded into the
conveying path by means of a spring 29. Moreover, the
control lever 28 is equipped with a sensing nose 30 for
the cartridge belt 4, by means of which the control lever
28 presses against the cartridge belt 4 in the situation
shown in solid lines in Figure 2c, whereby the control
lever 28 is held in reset mode. To clarify things, it must
be pointed out that the control lever 28 is not designed
to be level and instead has a whole series of different
deformations, as also will become clear.

[0051] In normal operation, in other words when fas-
teners 1 are driven in in a normal fashion, the control
lever 28 moves from the reset mode to the preset mode
when the cartridge beltis no longer presentatthe sensing
point 9, which is here associated with a very slight pivot-
ing movement of the control lever 28 to the left in Figure
2c.

[0052] Now itis essential that the control lever 28 has
a control lever coupling element 31, and that the convey-
ing drive means 11, here the conveying piston 12, has a
corresponding conveying drive means coupling element
32.Intheresetmode shown in Figure 4a, the two coupling
elements 31, 32 and hence the control lever 28 and the
conveying drive means 11, here the conveying piston 12,
are always disengaged so that the cartridge belt limit
switch 8 has no effect on the operation of the driving tool.
[0053] In the preset mode shown in Figure 4b, the
sensing nose 30 of the control lever 28 is not supported
by the cartridge belt 4 at the sensing point 9, so that the
control lever 28, driven by the spring 29, moves towards
the set mode but is blocked in the preset mode by the
conveying drive means coupling element 32. Adjusting
the conveying drive means 11, here a movement of the
conveying piston 12 to the right in Figure 4b, releases
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the control lever coupling element 31 as part of a con-
veying cycle in the direction of the set mode, so that the
control lever 28 ultimately reaches the set mode shown
in Figure 4c, which is indicated in dashed lines in Figure
2c.

[0054] Further adjustment of the conveying drive
means 11 as part of the conveying cycle, here the return
movement of the conveying piston 12 to the left in Figure
4c, ultimately causes the blocking device 23 to be actu-
ated by the control lever coupling element 31.

[0055] Figure 3 shows that the control lever coupling
element 31 hereby acts on the leaf spring 27 of the block-
ing lever 25, pushing it to the right in Figure 3. For this
purpose, the control lever coupling element 31 preferably
takes the form of a coupling carriage so that in the set
mode the blocking device 23 can be actuated by means
of the conveying drive means 11, in this case by means
of the conveying piston 12, via the control lever coupling
element 31, displacing the latter in the carriage guide.
The coupling carriage is here preferably pretensioned by
means of a coupling spring 33 into the undeflected posi-
tion.

[0056] Because the conveying drive means 11 is pre-
tensioned by means of the spring 34 into its initial posi-
tion, which here corresponds to a pretensioning of the
conveying piston 12 in the direction of the return move-
ment, the actuation of the blocking device 23 is main-
tained for the time being by the pretensioning of the con-
veying drive means 11.

[0057] The transition of the cartridge belt limit switch 8
back into the resetmode is here achieved in a particularly
interesting structural manner. The door 35 is used for this
purpose and delimits at least a part of the conveying path
situated upstream from the driving channel 2 and which
needs to be opened in order to insert the cartridge belt
4. It is particularly important here that an opening lever
36 is provided which can be seen from viewing Figures
2a and 2b. The opening lever 36 is pretensioned to the
right in Figure 2b by means of an opening lever spring
37 and is coupled or can be coupled to the door 35, on
the one hand, and the control lever 28, on the other hand,
in such a way that the opening lever 36 transfers the
control lever 28 into the reset mode when the door 35 is
opened. This means that the force of the opening lever
spring 37 must exceed that of the control lever spring 29.
This solution is particularly appropriate as, after the driv-
ing tool has been deactivated by the cartridge belt limit
switch 8, the user will intuitively open the door 35 toreload
the cartridge belt 4. The cartridge belt limit switch 8 is
then automatically transferred into the reset mode. When
the door 35 is subsequently closed, the sensing nose 30
of the control lever 28 rests again on the cartridge belt 4
so that the normal driving of the fasteners 1 can take
place.

[0058] For greater understanding, reference should al-
so be made to Figure 5a which shows the control lever
coupling element 31 more or less separately from the
other components. It can also be seen here that the car-
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riage guide 31a of the control lever coupling element 31
is oriented substantially perpendicular to the control lever
axis 28a. The movement of the carriage is here indicated
by the reference numeral 38, and the pivoting of the con-
trol lever 28 by the reference numeral 39.

[0059] Figure 5b shows, also in a view more or less
separate from the other components, the conveying drive
means 11 with the conveying drive means coupling ele-
ment 32, which is arranged on the extension arm 15 of
the conveying piston 12.

[0060] According to a further teaching, which also has
independent meaning, a method is claimed for driving in
fasteners 1 on a cartridge belt in driving cycles by means
of a driving tool, in particular a driving tool as described
above. Here, as explained above, a driving cycle is com-
bined with a conveying cycle for the cartridge belt 4 along
a conveying path, wherein a sensing point 9 in the con-
veying path senses the presence of the cartridge belt 4
and wherein, after the cartridge belt is no longer present
at the sensing point 9 following a conveying cycle, deac-
tivation of the driving tool is initiated.

[0061] An essential part of this further teaching is that,
after the cartridge belt is no longer present at the sensing
point 9, alast driving cycle or a last group of driving cycles
can be carried out, and the deactivation of the driving
tool is initiated only after the last driving cycle or the last
group of driving cycles has been completed.

[0062] For an explanation of possible embodiments of
the proposed method, reference should be made to all
of the above explanations of the proposed driving tool.

Claims

1. Adrivingtoolfordriving in fasteners (1) on a cartridge
belt (4), in particular nails or staples, in driving cycles
out of a driving channel (2), wherein a driving cycle
is combined with a conveying cycle for the cartridge
belt (4) along a conveying path, wherein a mechan-
ical cartridge belt limit switch (8) is provided which
senses at a sensing point (9) in the conveying path
whether the cartridge belt (4) is present, wherein,
after the cartridge belt is no longer present at the
sensing point (9) following a conveying cycle, the
cartridge belt limit switch (8) initiates the deactivation
of the driving tool, characterized in that
after the cartridge belt is no longer present at the
sensing point (9), the cartridge belt limit switch (8)
stillallows alastdriving cycle or alast group of driving
cycles to be carried out, and the deactivation of the
driving tool is initiated only after the last driving cycle
or the last group of driving cycles has been complet-
ed, wherein a conveying drive means (11) is provid-
ed for conveying the fasteners (1) tothe driving chan-
nel (2) and the cartridge belt limit switch (8) is coupled
to the conveying drive means (11) in such away that,
when the cartridge belt is no longer present at the
sensing point (9), a subsequent conveying cycle
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causes the deactivation of the driving tool.

The driving tool as claimed in claim 1, characterized
in that, a conveying cycle results from a back-and-
forth movement of a driving piston (12).

The driving tool as claimed in claim 1 or 2, charac-
terized in that a conveying cycle is combined with
a back-and-forth movement of a driver (13) in the
conveying path, which with each conveying cycle
comes into conveying engagement with the respec-
tive next section of the cartridge belt (4).

The driving tool as claimed in one of the preceding
claims, characterized in that a workpiece contact
(16), which can be displaced in the direction in which
the driving channel (2) extends, is provided, which
workpiece contact (16) is depressed when the driv-
ing tool is placed on the respective workpiece (3) in
such a way that the opening (17) of the driving chan-
nel (2) has a predetermined distance from the sur-
face of the workpiece, preferably in that an actuating
element (22) is provided for the user to initiate a driv-
ing cycle, and in that the actuating element (22) is
coupled to the workpiece contact (16) in such a way
that a driving cycle can be initiated by the actuating
element (22) only when the workpiece contact (16)
is depressed.

The driving tool as claimed in claim 4, characterized
in that the deactivation of the driving tool initiated
by the cartridge belt limit switch (8) is achieved by
blocking the depression of the workpiece contact
(16) by means of an actuatable blocking device (23).

The driving tool as claimed in claim 5, characterized
in that the blocking device (23) is associated with a
toothed rack (24) for blocking engagement, and in
that the toothed rack (24) extends at least on one
side over a region along the direction (16a) in which
the workpiece contact (16) is depressed, so that the
workpiece contact (16) can be blocked at different
depressed depths, preferably in that the toothed
rack (24) is designed such that, when the blocking
device (23) is actuated, it is possible for the work-
piece contact (16) to rebound.

The driving tool as claimed in claim 5 or 6, charac-
terized in that the blocking device (23) has an ac-
tuatable blocking lever (25) which, in the actuated
state, comes or can be broughtinto blocking engage-
ment with a blocking section (26) of the workpiece
contact (16), and in that the toothed rack (24) is
formed by corresponding tooth geometries on the
blocking lever (25), on one hand, and on the blocking
section (26) of the workpiece contact (16), on the
other hand.
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The driving tool as claimed in one of the preceding
claims, characterized in that the cartridge belt limit
switch (8) is coupled to the conveying drive means
(11) in such a way that, when the cartridge belt is no
longer present at the sensing point (9), a subsequent
conveying cycle causes the deactivation of the driv-
ing tool, namely, the blocking of the depression of
the workpiece contact (16) by means of the blocking
device (23).

The driving tool as claimed in one of the preceding
claims, characterized in that the cartridge belt limit
switch (8) can be broughtinto a reset mode, a preset
mode and a set mode, in that, in the reset mode, a
conveying cycle has no effect on the cartridge belt
limit switch (8) and on the blocking device (23) which
may be present, in that, in the preset mode, a con-
veying cycle causes the transfer of the cartridge belt
limit switch (8) into the set mode, and in that, in the
set mode, the cartridge belt limit switch (8) causes
the deactivation of the driving tool, in particular the
blocking of the depression of the workpiece contact
(16) by means of the blocking device (23).

The driving tool as claimed in claim 9, characterized
in that the cartridge belt limit switch (8) is in the reset
mode when the cartridge belt is present at the sens-
ing point (9), and is in the preset mode immediately
after the cartridge belt is no longer present at the
sensing point (9).

The driving tool as claimed in claim 9 and possibly
claim 10, characterized in that the cartridge belt
limit switch (8) has a control lever (28) which can
accordingly be broughtinto a reset mode, into a pre-
set mode, and into a set mode, preferably in that
the control lever (28) is spring-loaded into the con-
veying path, and has a sensing nose (30) for the
cartridge belt (4), and in that, in normal operation,
the control lever (28) moves from the reset mode to
the preset mode when the cartridge belt is no longer
present at the sensing point (9).

The driving tool as claimed in claim 11, character-
ized in that the control lever (28) is pretensioned in
the set mode, bears against an adjusting part (32)
of the conveying drive means (11) in the preset
mode, and moves into the set mode as a result of
the movement of the conveying drive means (11) in
the course of a conveying cycle.

A method for driving in fasteners (1) on a cartridge
belt (4), in particular nails or staples, in driving cycles
by means of a driving tool, wherein a driving cycle
is combined with a conveying cycle for the cartridge
belt (4) along a conveying path, wherein a sensing
point (9) in the conveying path senses whether the
cartridge belt (4) is present, wherein, after the car-
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tridge belt is no longer present at the sensing point
(9) following a conveying cycle, deactivation of the
driving tool is initiated, characterized in that after
the cartridge belt is no longer present at the sensing
point (9), a lastdriving cycle or a last group of driving
cycles can be carried out, and the deactivation of the
driving tool is initiated only after the last driving cycle
or the last group of driving cycles has been complet-
ed, wherein a conveying drive means (11) is provid-
ed for conveying the fasteners (1) to the driving chan-
nel (2) and the cartridge beltlimitswitch (8) is coupled
to the conveying drive means (11) in such a way that,
when the cartridge belt is no longer present at the
sensing point (9), a subsequent conveying cycle
causes the deactivation of the driving tool.

Patentanspriiche

1.

Eintreibvorrichtung zum Eintreiben von Befesti-
gungselementen (1), insbesondere Nageln oder
Osen, auf einem Patronengurt (4) in Eintreibzyklen
aus einem Eintreibkanal (2), wobei ein Eintreibzyk-
lus mit einem Zufiihrzyklus fir den Patronengurt (4)
entlang eines Zufiihrwegs kombiniertwird, wobei ein
mechanischer Patronengurtgrenzschalter (8) vorge-
sehen ist, der an einem Erfassungspunkt (9) in dem
Zufuhrweg erfasst, ob der Patronengurt (4) vorhan-
den ist, wobei der Patronengurtgrenzschalter (8) die
Abschaltung der Eintreibvorrichtung auslést, nach-
dem der Patronengurt nach einem Zufihrzyklus
nicht mehr an dem Erfassungspunkt (9) vorhanden
ist,

dadurch gekennzeichnet, dass,

nachdem der Patronengurt nicht mehr an dem Er-
fassungspunkt (9) vorhanden ist, der Patronengurt-
grenzschalter (8) noch die Durchfiihrung eines letz-
ten Eintreibzyklus oder einer letzten Gruppe von Ein-
treibzyklen ermdglicht und die Abschaltung der Ein-
treibvorrichtung erst nach Beendigung des letzten
Eintreibzyklus oder der letzten Gruppe von Eintreib-
zyklen ausgeldst wird, wobei ein Zufiihrantriebsmit-
tel (11) vorgesehenist, um die Befestigungselemen-
te (1) dem Eintreibkanal (2) zuzufiihren, und der Pa-
tronengurtgrenzschalter (8) auf eine solche Weise
an das Zufiihrantriebsmittel (11) gekoppelt ist, dass,
wenn der Patronengurt nicht mehr an dem Erfas-
sungspunkt (9) vorhanden ist, ein nachfolgender Zu-
fuhrzyklus die Abschaltung der Eintreibvorrichtung
bewirkt.

Eintreibvorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass ein Zufiihrzyklus das Ergebnis
einer Hin- und Herbewegung eines Antriebskolbens
(12) ist.

Eintreibvorrichtung nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass ein Zufihrzyklus mit
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einer Hin- und Herbewegung eines Ritzels (13) in
dem Zufiihrweg kombiniert wird, mit dem jeder Zu-
fihrzyklus in einen Zufihreingriff mit dem entspre-
chenden nachsten Abschnitt des Patronengurts (4)
gebracht wird.

Eintreibvorrichtung nach einem dervorhergehenden
Anspriiche, dadurch gekennzeichnet, dass ein
Werkstlickkontakt (16) vorgesehen ist, der in der
Richtung, in der sich der Eintreibkanal (2) erstreckt,
verschoben werden kann, wobei der Werkstiickkon-
takt (16) niedergedriickt wird, wenn die Eintreibvor-
richtung auf eine solche Weise auf das entsprechen-
de Werkstiick (3) gesetzt wird, dass die Offnung (17)
des Eintreibkanals (2) einen vorgegebenen Abstand
von der Oberflache des Werkstlicks aufweist, vor-
zugsweise so, dass ein Betatigungselement (22) fiir
den Benutzer vorgesehen ist, um einen Eintreibzy-
klus auszuldésen, und so, dass das Betatigungsele-
ment (22) auf eine solche Weise an den Werkstiick-
kontakt (16) gekoppelt ist, dass ein Eintreibzyklus
nur dann durch das Betdtigungselement (22) aus-
gelést werden kann, wenn der Werkstlickkontakt
(16) niedergedriickt ist.

Eintreibvorrichtung nach Anspruch 4, dadurch ge-
kennzeichnet, dass die durch den Patronengurt-
grenzschalter (8) ausgeldste Abschaltung der Ein-
treibvorrichtung dadurch erfolgt, dass das Nieder-
driicken des Werkstiickkontakts (16) mit Hilfe einer
betétigbaren Blockiervorrichtung (23) blockiert wird.

Eintreibvorrichtung nach Anspruch 5, dadurch ge-
kennzeichnet, dass die Blockiervorrichtung (23) fur
einen blockierenden Eingriff in Verbindung mit einer
Zahnstange (24) stehtund dass sich die Zahnstange
(24) wenigstens auf einer Seite Uber einen Bereich
entlang der Richtung (16a) erstreckt, in der der
Werkstlickkontakt (16) niedergedriickt wird, so dass
der Werkstiickkontakt (16) bei verschiedenen Nie-
derdricktiefen blockiert werden kann, vorzugsweise
indem die Zahnstange (24) so ausgefiihrt ist, dass
bei Betatigung der Blockiervorrichtung (23) ein Zu-
rickspringen des Werkstlickkontakts (16) mdglich
ist.

Eintreibvorrichtung nach Anspruch 5 oder 6, da-
durch gekennzeichnet, dass die Blockiervorrich-
tung (23) einen betatigbaren Blockierhebel (25) auf-
weist, der im betatigten Zustand in einen Blockier-
eingriff mit einem Blockierabschnitt (26) des Werk-
stiickkontakts (16) kommt oder in diesen gebracht
werden kann, und dass die Zahnstange (24) einer-
seits durch entsprechende Zahngeometrien auf dem
Blockierhebel (25) und andererseits durch entspre-
chende Zahngeometrien auf dem Blockierabschnitt
(26) des Werkstlickkontakts (16) gebildet ist.
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Eintreibvorrichtung nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass der
Patronengurtgrenzschalter (8) auf eine solche Wei-
se an das Zufiihrantriebsmittel (11) gekoppelt ist,
dass, wenn der Patronengurt nicht mehr an dem Er-
fassungspunkt (9) vorhanden ist, ein nachfolgender
Zufuhrzyklus die Abschaltung der Eintreibvorrich-
tung, d.h. die Blockierung des Niederdriickens des
Werkstiickkontakts (16) mit Hilfe der Blockiervorrich-
tung (23) bewirkt.

Eintreibvorrichtung nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass der
Patronengurtgrenzschalter (8) in einen Riickstellm-
odus, einen Voreinstellmodus und einen Einstellm-
odus gebracht werden kann, dass in dem Ruckstell-
modus ein Zufiihrzyklus keine Auswirkung auf den
Patronengurtgrenzschalter (8) und die moglicher-
weise vorhandene Blockiervorrichtung (23) hat, in
dem Voreinstellmodus ein Zufithrzyklus die Uberfiih-
rung des Patronengurtgrenzschalters (8) in den Ein-
stellmodus bewirkt und in dem Einstellmodus der Pa-
tronengurtgrenzschalter (8) die Abschaltung der Ein-
treibvorrichtung, insbesondere die Blockierung des
Niederdriickens des Werkstiickkontakts (16) mit Hil-
fe der Blockiervorrichtung (23) bewirkt.

Eintreibvorrichtung nach Anspruch 9, dadurch ge-
kennzeichnet, dass sich der Patronengurtgrenz-
schalter (8) in dem Ruckstellmodus befindet, wenn
der Patronengurt an dem Erfassungspunkt (9) vor-
handen ist, und sich unmittelbar, nachdem der Pa-
tronengurt nicht mehr an dem Erfassungspunkt (9)
vorhanden ist, in dem Voreinstellmodus befindet.

Eintreibvorrichtung nach Anspruch 9 und méglicher-
weise nach Anspruch 10, dadurch gekennzeich-
net, dass der Patronengurtgrenzschalter (8) einen
Steuerhebel (28), der entsprechend in einen Riick-
stellmodus, in einen Voreinstellmodus und in einen
Einstellmodus gebracht werden kann, vorzugsweise
indem der Steuerhebel (28) in dem Zufiihrweg fe-
derbelastet wird, und eine Erfassungsnase (30) fur
den Patronengurt (4) aufweist, und dass bei norma-
lem Betrieb der Steuerhebel (28) aus dem Riickstell-
modus in den Voreinstellmodus geht, wenn der Pa-
tronengurt nicht mehr an dem Erfassungspunkt (9)
vorhanden ist.

Eintreibvorrichtung nach Anspruch 11, dadurch ge-
kennzeichnet, dass der Steuerhebel (28) in dem
Einstellmodus vorgespannt ist, in dem Voreinstellm-
odus an einem Einstellteil (32) des Zufiihrantriebs-
mittels (11) anliegt und in Folge der Bewegung des
Zufuhrantriebsmittels (11) im Verlauf eines Zufiihr-
zyklus in den Einstellmodus geht.

Verfahren zum Eintreiben von Befestigungselemen-
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ten (1), insbesondere Nageln oder Osen, auf einem
Patronengurt (4) in Eintreibzyklen mit Hilfe einer Ein-
treibvorrichtung, wobei ein Eintreibzyklus mit einem
Zufihrzyklus fir den Patronengurt (4) entlang eines
Zufuihrwegs kombiniert wird, wobei ein Erfassungs-
punkt (9) in dem Zufiihrweg erfasst, ob der Patro-
nengurt (4) vorhanden ist, wobei die Abschaltung
der Eintreibvorrichtung ausgeldst wird, nachdem der
Patronengurt nach einem Zufiihrzyklus nicht mehr
andem Erfassungspunkt (9) vorhandenist, dadurch
gekennzeichnet, dass, nachdem der Patronengurt
nicht mehr an dem Erfassungspunkt (9) vorhanden
ist, ein letzter Eintreibzyklus oder eine letzte Gruppe
von Eintreibzyklen durchgefiihrt werden kann und
die Abschaltung der Eintreibvorrichtung erst nach
Beendigung des letzten Eintreibzyklus oder der letz-
ten Gruppe von Eintreibzyklen ausgel&st wird, wobei
ein Zufuhrantriebsmittel (11) vorgesehen ist, um die
Befestigungselemente (1) dem Eintreibkanal (2) zu-
zuftihren, und der Patronengurtgrenzschalter (8) auf
eine solche Weise an das Zufiihrantriebsmittel (11)
gekoppelt ist, dass, wenn der Patronengurt nicht
mehr an dem Erfassungspunkt (9) vorhanden ist, ein
nachfolgender Zufiihrzyklus die Abschaltung der
Eintreibvorrichtung bewirkt.

Revendications

Outil d’enfoncement pour enfoncer des éléments de
fixation (1) sur une ceinture de cartouches (4), en
particulier des clous ou des agrafes, dans des cycles
d’enfoncement a partir d’'un canal d’enfoncement
(2), dans lequel un cycle d’enfoncement est combiné
avec un cycle de transport pour la ceinture de car-
touches (4) le long d’'un chemin de transport, dans
lequel un interrupteur de fin de course mécanique
de ceinture de cartouches (8) est prévu et détecte a
un point de détection (9) dans le chemin de transport
si la ceinture de cartouches (4) est présente, dans
lequel, une fois que la ceinture de cartouches n’est
plus présente au point de détection (9) aprés un cycle
de transport, I'interrupteur de fin de course de cein-
ture de cartouches (8) amorce la désactivation de
'outil d’enfoncement,

caractérisé en ce que

une fois que la ceinture de cartouches n’est plus pré-
sente au point de détection (9), l'interrupteur de fin
de course de ceinture de cartouches (8) autorise en-
core un dernier cycle d’enfoncement ou un dernier
groupe de cycles d’enfoncement, et la désactivation
de l'outil d’enfoncement est amorcée seulementune
fois que le dernier cycle d’enfoncement ou le dernier
groupe de cycles d’enfoncement a été accompli,
dans lequel des moyens de commande de transport
(11) sont prévus pour transporter les éléments de
fixation (1) jusqu’au canal d’enfoncement (2), et I'in-
terrupteur de fin de course de ceinture de cartouches
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(8) est couplé aux moyens de commande de trans-
port (11) de telle sorte que, lorsque la ceinture de
cartouches n’est plus présente au point de détection
(9), un cycle de transport suivant entraine la désac-
tivation de I'outil d’enfoncement.

Outil d’enfoncement selon la revendication 1, carac-
térisé en ce qu’un cycle de transport résulte d’'un
mouvement d’avant en arriére d’un piston d’entrai-
nement (12).

Outil d’enfoncement selon la revendication 1 ou 2,
caractérisé en ce qu’un cycle de transport est com-
biné avec un déplacement d’avant en arriére d’'un
élément d’entrainement (13) dans le chemin de
transport, qui avec chaque cycle de transport vient
en engagementde transportavecla section suivante
respective de la ceinture de cartouches (4).

Outil d’enfoncement selon 'une quelconque des re-
vendications précédentes, caractérisé en ce qu’un
contact de piece (16), qui peut étre déplacé dans la
direction dans laquelle le canal d’enfoncement (2)
s’étend, est prévu, ledit contact de piece (16) étant
enfoncé lorsque I'outil d’enfoncement est placé sur
la piece respective (3) de telle sorte que I'ouverture
(17) du canal d’enfoncement (2) se situe a une dis-
tance prédéterminée a partir de la surface de la pie-
ce, de préférence en ce qu’un élément d’actionne-
ment (22) est prévu pour I'utilisateur pour amorcer
uncycle d’enfoncement, et en ce que I'élémentd’ac-
tionnement (22) est couplé au contact de piéce (16)
de telle sorte qu’un cycle d’enfoncement puisse étre
amorcé par I'élément d’actionnement (22) seule-
ment lorsque le contact de piéce (16) est enfonceé.

Outild’enfoncement selon la revendication 4, carac-
térisé en ce que la désactivation de I'outil d’enfon-
cement amorcée par l'interrupteur de fin de course
de ceinture de cartouches (8) est réalisée en blo-
quant I'enfoncement du contact de pieéce (16) au
moyen d’'un dispositif de blocage actionnable (23).

Outil d’enfoncement selon la revendication 5, carac-
térisé en ce que le dispositif de blocage (23) est
associé a une crémaillére (24) pour bloquer I'enga-
gement, et en ce que la crémailléere (24) s’étend au
moins sur un cbté sur une région le long de la direc-
tion (16a) dans laquelle le contact de piece (16) est
enfoncé, de telle sorte que le contact de piéce (16)
puisse étre bloqué a des profondeurs enfoncées dif-
férentes, de préférence en ce que la crémaillére (24)
est congue de telle sorte que, lorsque le dispositif de
blocage (23) est actionné, il soit possible pourle con-
tact de piéce (16) de rebondir.

Outil d’enfoncement selon la revendication 5 ou 6,
caractérisé en ce que le dispositif de blocage (23)
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comprend un levier de blocage actionnable (25) qui,
dans I'état actionné, vient ou peut étre amené en
engagement de blocage avec une section de bloca-
ge (26) du contact de piece (16), et en ce que la
crémaillere (24) est formée par des géométries de
dents correspondantes sur le levier de blocage (25),
d’une part, et sur la section de blocage (26) du con-
tact de piéce (16), d’autre part.

Outil d’enfoncement selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que
I'interrupteur de fin de course de ceinture de cartou-
ches (8) est couplé aux moyens de commande de
transport (11) de telle sorte que, lorsque la ceinture
de cartouches n’est plus présente au point de dé-
tection (9), un cycle de transport suivant entraine la
désactivation de l'outil d’enfoncement, a savoir le
blocage de I'enfoncement du contact de piece (16)
au moyen du dispositif de blocage (23).

Outil d’enfoncement selon 'une quelconque des re-
vendications précédentes, caractérisé en ce que
I'interrupteur de fin de course de ceinture de cartou-
ches (8) peut étre placé dans un mode de réinitiali-
sation, un mode de pré-initialisation et un mode d’ini-
tialisation, en ce que, dans le mode de réinitialisa-
tion, un cycle de transport n’a aucun effet sur l'inter-
rupteur de fin de course de ceinture de cartouches
(8) et sur le dispositif de blocage (23) qui peuvent
étre présents, en ce que, dans le mode de pré-ini-
tialisation, un cycle de transport entraine le transfert
de linterrupteur de fin de course de ceinture de car-
touches (8) dans le mode d'initialisation, et en ce
que, dans le mode d'initialisation, l'interrupteur de
fin de course de ceinture de cartouches (8) entraine
la désactivation de I'outil d’enfoncement, en particu-
lier le blocage de I'enfoncement du contact de piéce
(16) au moyen du dispositif de blocage (23).

Outil d’enfoncement selon la revendication 9, carac-
térisé en ce que l'interrupteur de fin de course de
ceinture de cartouches (8) se trouve dans le mode
de réinitialisation lorsque la ceinture de cartouches
est présente au point de détection (9), et se trouve
dans le mode de pré-initialisation immédiatement
aprés que la ceinture de cartouches n’est plus pré-
sente au point de détection (9).

Outil d’enfoncement selon la revendication 9 et
éventuellement la revendication 10, caractérisé en
ce que linterrupteur de fin de course de ceinture de
cartouches (8) comprend un levier de commande
(28) qui peut par conséquent étre placé dans un mo-
de de réinitialisation, dans un mode de pré-initialisa-
tion et dans un mode d'initialisation, de préférence
en ce que le levier de commande (28) est chargé
parressort dans le chemin de transport, et comprend
un bec de détection (30) pour la ceinture de cartou-
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ches (4), eten ce que, lors d’'un fonctionnement nor-
mal, le levier de commande (28) se déplace a partir
du mode de réinitialisation jusqu’au mode de pré-
initialisation lorsque la ceinture de cartouches n’est
plus présente au point de détection (9).

Outil d’enfoncement selon la revendication 11, ca-
ractérisé en ce que le levier de commande (28) est
prétendu dans le mode d'initialisation, porte contre
une partie de réglage (32) des moyens de comman-
de de transport (11) dans le mode de pré-initialisa-
tion, et se déplace dans le mode d’initialisation a la
suite du déplacement des moyens de commande de
transport (11) au cours d’un cycle de transport.

Procédé pour enfoncer des éléments de fixation (1)
sur une ceinture de cartouches (4), en particulier des
clous ou des agrafes, dans des cycles d’enfonce-
ment au moyen d’un outil d’'enfoncement, dans le-
quel un cycle d’enfoncement est combiné avec un
cycle de transport pour la ceinture de cartouches (4)
le long d’'un chemin de transport, dans lequel un point
de détection (9) dans le chemin de transport détecte
si la ceinture de cartouches (4) est présente, dans
lequel, une fois que la ceinture de cartouches n’est
plus présente au point de détection (9) aprés un cycle
de transport, une désactivation de I'outil d’enfonce-
ment est amorcée, caractérisé en ce que, une fois
que la ceinture de cartouches n’est plus présente au
point de détection (9), un dernier cycle d’enfonce-
ment ou un dernier groupe de cycles d’enfoncement
peu(ven)t étre exécuté(s), et la désactivation de
'outil d’enfoncement est amorcée seulement une
fois que le dernier cycle d’enfoncement ou le dernier
groupe de cycles d’enfoncement a été accompli,
dans lequel des moyens de commande de transport
(11) sont prévus pour transporter les éléments de
fixation (1) jusqu’au canal d’enfoncement (2), et I'in-
terrupteur de fin de course de ceinture de cartouches
(8) est couplé aux moyens de commande de trans-
port (11) de telle sorte que, lorsque la ceinture de
cartouches n’est plus présente au point de détection
(9), un cycle de transport suivant entraine la désac-
tivation de I'outil d’enfoncement.

10

15

20

25

30

35

40

45

50

55

1"

20



EP 2 651 605 B1

10

______
__________

It

16 ) S— ‘.‘

Fig. la

12



EP 2 651 605 B1

i

. "“illlil
2: ’li

10

l\/ 16b

13



EP 2 651 605 B1

L 9
Ic o (= =
N
) 1Ib
35 = - £Ic

la .
13 / ] ) a
1b / 1d 7
Ic
2
17
Fig. 2a

14



Fig. 2b



EP 2 651 605 B1

i 8 12
31
11
18 25 -

30 T /34
1 | \ 11
1 __, |

Y —
L= %" . :
4 o 28 \ogi— 29
la \ N b
2 O 9

Fig. 2¢

16



e AL
—Z=T 7 " _N"

23 15 3 IR

h%

@

Fig. 3



EP 2 651 605 B1

12
23,24 15 31
| 32 1
25 /
18 771 34
x i
A}

/111 7/I i

18



EP 2 651 605 B1

12

23,24 15 31
32 1

25 //
I8 7 i 34

e\ il
/ T /] VI

V= *
: \\13

NO/N

Fig. 4b

19



EP 2 651 605 B1

23,24 14 31 12
32 .
25 /
18 % 77777777 /) 34
SO i
[ / W Y Wittt grstiin

.
> (\\\13
4
) \O

Fig. 4c

20



S

28 39

38
" 31a
' =
N 'ii ]
E‘

G

—

Fig. 5a



EP 2 651 605 B1

Fig. 5b



EP 2 651 605 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» EP 1648662 B1 [0009] * US 2010127035 A1 [0012]
* WO 2008032861 A1 [0012]  US 2009127310 A1 [0012]

23



	bibliography
	description
	claims
	drawings
	cited references

