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ABSTRACT OF THE DISCLOSURE

The present invention relates to a propellant container (2) for an internal

combustion operated setting tool (10) having a housing (21) and a housing internal space
(22) for receiving a propellant (23). A portable electrical power source (40) such as a
battery or a battery pack is arranged on the propellant container (2). The invention
further relates to an internal combustion operated setting tool (10) having electrical
consumers (30), a setting mechanism (12) that can be driven by a propellant (23) and a
receptacle (15) for a propellant container (20). Contact elements (31, 32) for contacting
an electrical power source arranged on the propellant container (20) are arranged on the

receptacle for the propellant container (20
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The following statement is a tull description of this invention, including the best method
of performing it known to us:-
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BACKGROUND OF THE INVENTION

The present invention relates to a propellant gas container for an internal
combustion operated setting tool for driving in fastening elements such as nails, bolts, pins

into a substrate.

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

The propellant container has a housing and a housing inner space for receiving
propellant, wherein a portable electrical power supply such as a battery or battery pack is
arranged on the propellant container. The energy contents of the electrical power supply is
adapled to the propellant content of the propellant container. This type of propellant gas
container can be filled with powder fuels such as pills or cartridges but can also be filled
with liquid or gaseous fuels. These propellants are used in the setting tool for driving a

setting mechanism.

US 4,204,473 discloses a fuel operated setting tool and a cartridge strip with a
number of powder charges, wherein the cartridge strip is arranged in a magazine box
serving as the propellant container. The cartridges or the magazine strip are arranged in the

magazine box in layers.

Gaseous or fluid fuels are provided in propellant as pressure containers. DE 197 46

018 C2 discloses this type of pressure container.

Increasingly electrical consuming mechatronic functions are being provided in the
setting tools in such internal combustion operated setting tools. Accordingly, US 4,483,280
discloses a setting tool in which an electricalty operated fan is provided for flushing the
combustion chamber. In this device, the required electrical power is provided by batteries
arranged in a battery compartment. The propellant container is arranged as a pressure

vessel in a separate compartment in the housing of the setting tool.

The drawback in such a device is that the housing must have two compartments,

which results in higher manufacturing costs. Also. an operator must change the pressure
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vessel and the batteries separately when they are depleted.
OBJECT OF THE INVENTION

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful altemative.

An object of the present invention in at least one preferred form is to develop a
propellant container and a sefting tool, wherein the aforementioned drawbacks are
eliminated and the operator is provided with easy handling of the setting tool and propellant

container.

SUMMARY OF THE INVENTION

One aspect of the present invention provides a propellant container for internal
combustion operated setting tools, having a housing and a housing inner space for receiving
propellant, wherein a portable electrical power supply including one of a battery and a

battery pack is arranged on the propellant container.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sensc of

“including, but not limited to”.

Another aspect of the present invention provides an internal combustion operated
setting tool, having one or more electrical consumers, a setting mechanism driveable by a
propellant and a receptacle for a propellant container having a portable electrical power
supply including one of a battery and a battery pack arranged thereon, wherein contact
elements for contacting the electrical power supply are arranged on the receptacle for the

propellant container.
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By virtuc of the invention, the operator of a setting tool must change the propeliant
container only when the same is empty, thus saving time. In addition, the structural space
in the setting tool is economized, because a separate receptacle no longer has to be provided

for the electrical power source.

In an advantageous embodiment of the invention, the electrical power supply or

/
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source is removable/replaceable and arranged in a receptacle on the propellant container.
By virtue of the arrangement in a receptacle, the battery can be removed from the
propellant container, whereby separate disposal or even re-utilization of the electrical

power source (for e.g., in another propellant container) is possible.

Such advantages are presented il the electrical power source is removably/

replaceably mounted on the propellant container using a clip-on fastening.

In a variant that can be economically manufactured, the electrical power source is

mounted on the propellant container using an adhesive fastening means,

In an advantageous further development of the invention, the power unit of the
electrical power source is adapled to the propellant unit of the propellant container.
Accordingly, the energy stored in the electrical power source, with a propellant unit of the
propellant container for 100 setting operations, covers the power supply of the electrical

power consumer of the setting tools for said 100 setting operations.

In a setting tool according to the invention, it is advantageous if contact elements
are arranged on or in the zone of the receptacle for the propellant container for contacting
the electrical power source arranged on the propellant container. By virtue of this feature,
the operator of a setting tool must change the propellant container only when same is
empty, thus saving time. In addition, the structural space in the setting tool is economized

because a separate receptacle no longer has to be provided for the electrical power source.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages and features of the invention will become apparent from the

following description with reference to the drawings, wherein:

Fig. 1 shows a setting tool according to one embodiment of the invention in partial

longitudinal sectional view with a propellant container situated in a receptacle;
Fig. 2 shows a variant of the propellant container of Fig. 1 viewed from below;

Fig. 3 shows the propellant container of Fig. 2 in a partially cut-away side view;
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Fig. 4 shows a further embodiment of the setting tool according to the invention in

partial longitudinal sectional view with a propellant container in a receptacle; and

Fig. 5 shows the propellant container of Fig. 4 in an enlarged side view, in part cut-

away.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 shows a first embodiment of a propellant container 20 according to the
invention in a setting tool 10. The setting tool 10 has a housing 11, in which a setting
mechanism is arranged, which has a drive piston 13 situated in a piston guide 14 or a piston
chamber and a cartridge chamber 18 for receiving a propellant 23, such as a solid propellant
charge on a blister strip 26. A propellant 23 situated in the cartridge chamber can be
electrically or electromechanically fired using a firing unit (not shown here). After firing,
the drive piston 13 is driven by the expanding gases of the explosion and accordingly can
perform a setting operation, such as driving a nail or bolt situated in the bolt guide of the
setting tool 10 into a substrale (not diagrammatically represented herein). The tool
represented here further includes a handle 16, on which a trigger switch 17 is arranged for
triggering a setting operation. At least one electrical consumer 30, such as a control circuit,

a firing circuit, a data processing unit, etc., is arranged in the setting tool.

Furthermore, yet another receptacle 15 for a propellant container 20 is arranged in
the setting tool 10, wherein the propellant container 20 can be temporarily inserted. In this
case, guide means (not diagrammatically represented herein) can prescribe the correct
insertion orientation of the propellant container 20. Spring — elastic electrical contact
elements 31, 32 are arranged on the floor of the receptacle 15. The contact elements are

connected via ¢lectrical lines 33, 34 with the electrical consumer 30.

The propetiant container 20 has a housing 21 with a housing intemal space 22,
wherein the propellant 23 in the form of solid propellant charges on a blister strip 26 is
arranged. On a side wall of the housing 21, an electrical power source 40 is arranged in the
form of a flat battery by a clip fastening 43. In this case, the electrical power source 40 can

be replaceably arranged on the propellant container 20 using the clip fastening 43.
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If the propellant container 20 is properly inserted into the receptacle 15 of the
setting tool 10, then an electrical connection is established by the contact elements 41, 42 of
the electrical power source 40 with the contact elements 31, 32 of the setting tool 10, which

is then supplied via the electrical power source 40 with electrical power.

Figures 2 and 3 represent a further embodiment of a propellant container 20
according to the invention. The propellant container 20 differs from the previously
represented one only in that the electrical power source 40 configured as a battery is

replaceably arranged in a receptacle 44 of the propellant container 20.

Figure 4 represents a further embodiment of a setting tool 10 according to the
invention, which can be operated using a liquid or a gaseous fuel as the propellant 23. This
setting tool 10 differs from those previously described in that instead of a cartridge
chamber, a combustion chamber 19 is arranged the one end of the piston guide 14, in which
a fuel (propellant) air mixture can be ignited using a firing unit 35. When this is done, the
propellant 23 or the fuel is dosed into the combustion chamber 19 by a dosing assembly 36
downstream of the propellant container. The electrical consumer 30 configured as a

controller assembly supplies the firing signal after actuation of the trigger switch 17.

The receptacle 15 is capable of receiving a propellant container configured as a
pressure container. This type of propellant container 20 is again detailed and enlarged and

partially opened up in Figure 5.

The propellant container 20 configured as a pressure container in Figures 4 and 5
has a housing 21, in whose inside space 22 a propellant 23 is present in the form of a
gaseous and / or liquid fuel. An electrical power source 40 is fastened by an adhesive
fastening means 45 to the floor of the propellant container 20. The contact elements 41, 42
of the electrical power source 40 are electrically contacted via the contact elements 31, 32,
when the propellant container 20 is inserted into the receptacle 15 of the setting tool 10

(compare Fig. 4), so that the setting tool 10 is supplied with electrical power.

-10-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

to

w

A propellant container for internal combustion operated setting tools, having a
housing and a housing inner space for receiving propellant, wherein a portable
electrical power supply including one of a battery and a battery pack is arranged on

the propellant container,

The propellant container of claim 1, wherein the electrical power supply is removably

or replaceably arranged on the propellant container.

The propellant container of claim 1 or claim 2, wherein the electrical power supply is

arranged in a receptacle on the propellant container.

The propellant container of claim | or claim 2, wherein the electrical power supply is

mounted on a propellant container using a clip fastening.

The propellant container of claim 1 or claim 2, wherein the electrical power supply is

fastened to a propellant container using an adhesive fastening means.

The propellant container of any one of the preceding claims, wherein the energy
contents of the electrical power supply are adapted to the propellant content of the

propellant container.

An internal combustion operated setting tool, having one or more electrical
consumers, a setting mechanism driveable by a propellant and a receptacle for a
propellant container having a portable electrical power supply including one of a
battery and a battery pack arranged on the propellant container arranged thercon,
wherein contact elements for contacting the electrical power supply are arranged on

the receptacle for the propellant container.

A propellant container, substantially as herein described with reference to any one of
the embodiments of the invention illustrated in the accompanying drawings and/or

examples.

11-
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9. An internal combustion operated setting tool, substantially as herein described with
reference to any one of the embodiments of the invention illustrated in the

accompanying drawings and/or examples.

SHELSTON [P
Attorneys for: Hilti Aktiengesellschaft
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