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Title of the Invention

FASTENER DRIVING TOOL

Technical field

The invention concerns a fastener driving tool, in particular, a hand-held fastener driving

tool.

Background art

DE 196 29 762 A1 describes a fastener driving tool to drive a nail into a workpiece, in

which tool a gas spring is pretensioned by an electric motor, so as to drive in a firing piston. The

tension of the spring can take place in different variants by a spindle, a lever, or the pull of a cable.

Prior art literature

Patent document

Patent document 1 DE 196 29 762 Al

Summary of the invention

The problem to be solved by the invention

It is the goal of the invention to indicate a fastener driving tool, which has favorable

structural dimensions.

Means for solving the problem

This goal is attained for a driving tool, in accordance with the invention. By the
arrangement of at least one part of the tensioning device in the gas volume, the possibility of a
considerable reduction of the structural dimensions is given. The clastically compressible gas
volume in the sense of the invention is understood to be a volume whose pressure rises in the course
of the tensioning of the gas spring.

In one possible embodiment of the invention, both the tensioning device and the motor are
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located within the gas volume. With particular preference, in this embodiment, the motor is an
electric motor, so that in an advantageous design of details, only one feedthrough of electrical lines
to the gas volume has to be sealed off.

With one particularly preferred embodiment of the invention, the motor is located outside
the gas volume. This ensures a simpler mode of construction and the motor can be easily cooled by
outside air.

In a simple and reliable implementation, the tensioning device is thereby preferably
connected with the motor via a rotatable shaft, wherein a shaft sealing, which seals off the gas
volume, is located on the shaft. The sealing of a shaft relative to a gas pressure is possible in a
simple manner--for example, with one or more O rings.

It is generally advantageous that provision be made so that the tensioning device
comprises a spindle, preferably a circulating-ball spindle. A circulating-ball spindle makes available
a low-friction possibility of a greatly enhanced conversion of a rotational movement into a linear
tensioning movement. In an advantageous design of the details, the spindle is located within the gas
volume, wherein forces are simply transferred from the spindle to the spring, and a compact design
of the driving tool is made possible.

In an alternative or supplementary embodiment, the motor and the spindle are connected
directly, wherein the spindle preferably runs on a rotating axle of the motor. A direct connection is
thereby understood to mean that a gear is not provided between the motor and spindle. For example,
a circulating-ball nut of the spindle can be connected directly with a rotor of the motor and can run
around the rotating axle of the motor. It is preferable, although not necessary, if such an arrangement
is completely integrated into the gas volume.

In one embodiment alternative to this, the motor and the spindle are connected via a gear
element. In a simple and low cost manner, this can be a toothed wheel stage, a belt drive, for
example, a toothed belt drive, wherein, at the same time, a desired transmission can be made
available. The motor can thereby be located next to the spindle so that space is economized.

In one possible embodiment of the invention, the gas spring has, in the relaxed state, a gas
pressure greater than 1 bar. With such a high-pressure gas spring, the compression ratio is reduced in
comparison to a gas spring with a low pressure, and thus the energy density is increased and under
certain circumstances, the heating by compression is reduced. Preferably, the gas spring, in the
rclaxed state, has a gas pressure greater than 3 bar, with particular preference, greater than 10 bar. In
one particularly preferred embodiment, the gas spring, in the relaxed state, has a gas pressure greater
than 30 bar, preferably, greater than 50 bar.

In one possible embodiment of the invention, the driving tool has a temperature sensor to
measure the temperature of the gas of the gas spring. The temperature sensor is preferably located

within the gas volume. With particular preference, the driving tool has a control that regulates a
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tensioning stroke of the gas spring as a function of a temperature measured by the temperature sensor.
In this way, undesired temperature fluctuations of the gas, for example, by heat removal from the
motor, can be balanced out, which, otherwise, influence the driving energy.

In one possible embodiment of the invention, a relaxation movement of the gas spring can
be slowed down with the aid of the motor.

Other features and advantages of the invention can be deduced from the embodiment
examples and from the dependent claims. Below, two preferred embodiment examples of the

invention are described and explained in more detail with the aid of the appended drawings.

Brief description of the drawings

Figure 1 shows a schematic, sectional view of a first embodiment example of the
invention.
Figure 2 shows a schematic, sectional view of a second embodiment example of the

invention with a motor located in the gas volume.

Mode for carrying out the invention

The driving tool of the embodiment in accordance with the invention and according to
Figure 1 comprises an outer housing 1 with a grip plate 2 and an actuation element 3 located thereon
for an operator. A nail magazine 4 is located on a workpiece-side end, wherein nails from the nail
magazine 4 can be driven into a workpiece by means of a firing piston 5 through an exit 6.

A driving rod 7 is located on the firing piston 5, wherein the firing piston 5 is sealed off by
means of a sealing 5a with respect to the inner wall of a cylindrical section 8a of a gas spring 8. The
gas spring 8 comprises a closed gas volume 9 surrounded by a housing wall 8a, 8b. The air found in
the gas volume 9 can be compressed elastically by a deflection of the firing piston 5 to the right in
accordance with Figure 1.

A tensioning device 10 for the tensioning of the gas spring is partially located in the gas
volume 9 in accordance with the invention. The tensioning device 10 comprises a spindle, an
available circulating-ball spindle with a threaded shaft 11 and a circulating-ball nut 12. The
circulating-ball nut 12 is mounted stationary and rotatable, wherein it can be rotated via a gear
element in the form of a belt drive 13, which is also located in the gas volume 9.

A disk of the belt drive 13 is nonrotatably connected with the circulating-ball nut 12 and
the other disk sits on a shaft 14, which penetrates the wall 8b of the gas volume. The shaft 14 is
supported on this site and is, in particular, sealed off by means of a sealing 15.

The shaft 14 leads to an electric motor 16 located outside the gas volume, by means of
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which motor, the circulating-ball nut 12 of the spindle 11 is ultimately driven via the belt drive 13
underneath. The electric motor is connected with an energy storage unit 119 via an electronic control
unit 18. The control unit is, moreover, connected with an actuation element 3 as a switch.

Furthermore, at its front end, the spindle 11 is connected with the firing piston 5 in a
detachable manner via a coupling 17. On a rear, opposite end, the spindle has a lock 19, which can
lock in a detachable manner in the relaxed state with a counterpiece 20. The counterpiece 20 is
located on the end of a narrow, cylindrical projection 21 of the housing wall 8b. Upon tensioning the
gas spring 8, the firing piston 5 is moved to the right together with the spindle 11 coupled thereon,
under compression of the gas in the gas volume 9, wherein the spindle moves into the projection 21.
At the end of the tensioning movement, the lock 19 locks on the counterpiece 20, so that the spindle
is held.

From this relaxed state, the firing piston can be released by loosening the coupling 17,
whereby it is accelerated to the left and drives a nail into the workpiece via the driving rod 7. The
coupling can be detached in a known manner, for example, by further moving the spindle 11 from a
tensioned position against a releasing stop or something similar. The detaching of the coupling can
be introduced by an actuation of the actuation element 3. After the release or driving-in, the spindle
is again moved to its original position and the coupling 17 is locked with the firing piston 5.

Furthermore, the driving tool has a temperature sensor 22 for the measurement of the
temperature of the gas of the gas spring 8, which is located within the gas volume 9.Electronic
control unit 18 regulates a tensioning stroke of the gas spring 8 as a function of the temperature of
the gas measured by the temperature sensor.

In the embodiment example shown in Figure 2, reference symbols are used
identically with the same meaning. In contrast to the example according to Figure 1, not only the
spindle 11, but also the electric motor 16 is located within the gas volume 9. Figure 2 does not show
the whole driving tool, but rather only the device with the gas spring 8, the firing piston 5, 7, and the
tensioning device 10. Shown is a tensioned state with a firing piston 5 moved maximally to the right.
The tensioning device 10, which comprises the spindle 11, 12, a spindle bearing 12a, and the
coupling 17, is in this example completely located in the gas volume 9.

The circulating-ball nut 12 is directly connected with a rotor 16a of the electric motor 16.
The spindle 11 extends through the middle of the motor 16 and runs colinearly with its rotating shaft.

In this embodiment, a sealing of a moved mechanical part relative to the housing 8a, 8b of
the gas volume 9 is not required. In any case, the gastight feedthrough of electrical lines must be

provided (not shown).

Explanation of the reference numerals
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CLAIMS

1. Driving tool, comprising
a rotating motor (16), in particular, an electric motor,
a gas spring (8) with an elastically compressible gas volume (9), and
a firing piston (5),
wherein the gas spring (8) can be tensioned by a tensioning device (10) with the motor, so
as to accelerate after a release from the tensioned state the firing piston (5) into a firing direction,
characterized in that at least one part of the tensioning device (10) is located within the gas

volume of the tensioning spring.

2. Driving tool according to Claim 1, characterized in that both the tensioning device (10)

and the motor (16) are located within the gas volume (9).

3. Driving tool according to Claim 1, characterized in that the motor (16) is located outside

the gas volume (9).

4. Driving tool according to Claim 3, characterized in that the tensioning tool is connected
with the motor (16) via a rotatable shaft (14), wherein a shaft sealing (15), which seals off the gas
volume (9), is located at the shaft (14).

5. Driving tool according to one of the preceding claims, characterized in that the tensioning

device (10) comprises a spindle (11, 12), in particular, a circulating-ball spindle.

6. Driving tool according to Claim 5, characterized in that the spindle (11, 12) is located

within the gas volume (9).

7. Driving tool according to Claim 6, characterized in that the motor (16) and the spindle (11,
12) are directly connected, wherein, in particular, the spindle (11, 12) runs on a rotating axle of the

motor.

8. Driving tool according to Claim 6, characterized in that the motor (16) and the spindle (11,
12) are connected via a gear element (13), in particular, a toothed wheel stage or a belt drive,

wherein, in particular, the motor (16) is located next to the spindle (11, 12).
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9. Driving tool according to one of the preceding claims, characterized in that the gas spring,
in the relaxed state, has a gas pressure greater than 1 bar, in particular, greater than 3 bar, in

particular, greater than 10 bar, in particular, greater than 30 bar.

10. Driving tool according to one of the preceding claims, characterized in that the driving tool

has a temperature sensor for the measurement of the temperature of the gas of the gas spring.

11. Driving tool according to Claim 10, characterized in that the temperature sensor is located

within the gas volume.

12. Driving tool according to one of Claims 10 and 11, characterized in that the driving tool
has a control that regulates a tensioning stroke of the gas spring as a function of a temperature

measured by the temperature sensor.

13. Driving tool according to one of the preceding claims, characterized in that a relaxing

movement of the gas spring can be slowed down with the aid of the motor.
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ABSTRACT

The invention concerns a driving tool comprising a rotating motor (16), in particular, an
electric motor, a gas spring (8) with an elastically compressible gas volume (9), and a firing piston
(5), wherein the gas spring (8) can be tensioned via a tensioning device (10) with the motor, so as to
accelerate after a release from the tensioned state the firing piston (5) in a firing direction, wherein at

least one part of the tensioning device (10) is located within the gas volume of the tensioning spring.

(Figure 1)
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