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MANUALLY CONTROLLED, GAS-OPERATED TOOL HAVING A REAL-TIME
CLOCK

This invention relates to a manually controlled and
gas-operated tool, of the fastening tool type, such as a
nailing gun or stapler.

The tool comprises a cylinder inside of which is a
slidably mounted piston for driving a fastening element,
such as a nail or staple, as a function of the explosion
inside of a combustion chamber of a mixture of gas énd
air that has been injected therein from a gas cartridge,
after setting the tool into abutment for safety reasons,
retractation of the fastener guide and closing of the
combustion chamber followed by actuation of the trigger
mechanism for controlling the spark plug.

Other than a device for transmitting the gas from
the cartridge into the chamber, generally a solenoid
valve, the tool further comprises a housing for receiving
a battery, a fan for mixing the air and gas of the
combustion chamber, a driving motor for the fan, possibly
a temperature control module, and an operating ana

control module for the tool.
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The operating and control module carries out its
functions which are, in particular, the air-gas mixture,
gas control, ignition, firing control, cooling, control
of the electrical supply, safety management and failure
detection.

In short, a gas-operating tool such as this requires
a particular level of attention, all the more so as the
service life of the tool may be marked by numerous events,
and breakdowns may be multiple and varied.

The applicant has sought to make life easier for the
operators and by burning in these gas-operated tools as
best as possible.

Therefore, the invention relates to a tool of the
type described above, characterised by the.fact that it
compfises means for determining the rate of fire, which
can trigger the means for locking the tool, in the case
where the rate is too high and harmful to proper
functioning of the tool.

The locking means may include:

- means for locking ignition,

- means for locking the ihjection of gas into
the chamber,

- means for iocking control s@itches for
injection and ignition (head switch -
fastener guide and trigger switch - trigger
mecanism) .

Preferably, the means for determining the rate of
fire include a real-time clock designed to cooperate with
a microcontroller for the operating and control module.

The clock provides a means to date the various
firings, establish a chronology and determine the

interval of time between firings.
2
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In a general sense, the integration of the real-time
clock makes it possible to date the various events in the
service life of the tool and the firings, but also to
date the moments when the various breakdowns occur. This
may enable exact knowledge of the conditions of use of
the tool, if it is used regularly for a few firings, or
occasionally, for numerous firings. This also serves in
the detection of intermittent breakdowns.

Advantageously, a backing storage is provided for
the tool’s operational data, which cooperates with the
microcontroller and the clock in order to control the
locking means.

The invention will be better understood with the
help of the following description, in reference to the
appended figure in which:

- figure 1 is an axial <cross-section of the

preferred embodiment of the invention;

- figure 2 is a schematic profile view of the tool
of figure 1, with half of the housing shell
removed anrd,

- figure 3 is a flowchart of the circuits, and, in
particular, of the locking «circuits, of the
operating and control card of the tool of the
invention.

In reference to figure 1, the device conventionally
comprises inside a housing 1, a rear breech 2, a
combustion chamber 3, a combustion chamber sleeve 4, a
cylinder 5, a piston 6, a head switch (fastener guide) 8
and a fastener support 7. The head switch 8 serves to

sense the bearing of weight and closure of the combustion

chamber 3.
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The combustion chamber sleeve 4 is slidably mounted
on the cylinder 5, and closes the combustion chamber 3 at
the front and back, together with the piston 6 and the
cylinder 5. The piston 6, equipped with a posterior head
6’, is slidably mounted inside the cylinder 5, which is
integral within the housing 1. The head switch 8,
protruding from the housing 1 at the front, is slidably
mounted inside the fastener support 7, which is integral
within the housing 1.

At its front, the cylinder 5 contains a recoil
buffer 18, integral with the cylinder 5, against which
the head 6’ of the piston '6, propelled forward during
firing, is intended to abut and, at its rear, a mixing
fan 16.

All of these elements of the device have a common
axis 9.

Springs 35, 36 are intended to bring the sleeve 4
forward in normal position, when the device no longer
bears weight against a support. When the device is in
normal position,. the sleeve 4 and the head switch 8 are
brought forward by the springs 35, 36 and the combustion
chamber 3 is open at the rear.

In this case, a nail magazine, not shown, but
extending into the front handle 11 of the device,
communicates with the head switch 8, for loadiﬁg nails 10
into the head switch 8.

The device comprises a piezoelectric sensor 23
between the front transverse bottom 22 of the cylinder 5
and the recoil buffer 18, at the front of the latter.

The sensor 23 1is electrically connected to a
computing module that is arranged on an electronic board

25 which, in this case, is arranged inside the back
4
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handle 12 of the device, and substantially comprising
operating and control circuits for the device. The sensor
23 is a shock and firing detector.

A gas cartridge 13 as well as the solenoid valve 14
for admitting gas into the chamber 13 are also housed
inside the front handle 11 of the device.

Finally, the battery 16 is housed inside a branch 15
forming a bridge between the two handles 11, 12. A spark
plug and ignition device, not shown, controlled by a
trigger device 17, feeds into the chamber 3.

The operating and control <card comprises, in
particular, a microcontroller 40, a real-time clock 41, a
memory circuit 42, a warning device 43 and locking
circuits 44, all of these elements and components being
connected to the microcontroller 40.

As already indicated above, the <clock 41, in
cooperation with the microcontroller 44, makes it
possible to date the various events in the service life
of the tool, the number of firings, and the failures of
the various parts of the tool, that are important  to know
for those who will be responsible for after-sales service,
and for‘troubleshooting purposes.

The installation of the clock 41, in addition to a
quartz crystal in this case, involves the addition of an
emergency power supply that can be provided by a back-up
battery or a high-capacity capacitor.

In this case, the information is stored in an EZ2PROM
technology memory circuit 42. The memory 42 communicates
here again by means of the I2C protocol. The implantation
of this memory 42 makes it possible to preserve the
harvested information in the absence of a supply voltage

and enables the data to be deleted electrically by the
5
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microcontroller 40. This formatting can be decided by the
microcontroller if the storage space becomes insufficient,
by applying the FIFO principal.

The dating of the various firings by the clock 41,
in cooperation with the memory circuit 42 and the
microcontroller 40, makes it possible to establish a
chronology and to determine the interval of time between
two firings. This information thus processed by the
microcontroller 40 makes it possible to determine if the
rate of fire selected by the user 1is not too high and
does not thereby risk damaging the tool in the long run.

The detection of too high a rate of fire, signalled
to the user by the warning device 43, controls the
locking of the tool by the circuit 44 and can be
anticipated in three different ways:

- locking ignition 45: with no spark being produced
by the spark plug, there is no explosion of the
air-gas mixture and therefore no firing;

- locking injection 46 of the gas: with the gas not
being. injected. into the combustion chamber 3 by
the solenoid valve 14, there is no explosion and
therefore no firiﬁg;

- locking 47 the operation of the injection 8 and
ignition 17 control switches: this locking
operation makes it possible to block the injection

of the gas and the production of the spark plug’s

spark.
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CLAIMS

1. Manually controlled and gas-operated tool comprising a
cylinder (5) inside of which is slidably mounted a piston
(6) for driving a fastening element (10), under the
action of the, explosion inside of a combustion chamber (3)
of a mixture of gas and air that has been injected
therein from a gas cartridge (13) after the tool setting
into abutment for safety reasons, retractation of the
fastener guide (8) and closing of the combustion chamber
(3), followed by actuation of the trigger mechanism (17)
for controlling the spark plug, characterised by the fact

that it comprises means (40-42) for determining the rate

of fire.

2. Tool according to claim 1, in which means (44) for

locking the tool are provided.

3. Tool according to claim 2, in which means (45) for

locking ignition are.provided.

4. Tool according to one of claims 2 and 3, in which
means (46) for locking the injectioh of gas into the

chamber (3) are provided.

5. Tool according to one of claims 2 to 4, in which means
(47)for locking injection and ignition control switches

(8, 17) are provided.

6. Tool according to one of claims 1 to 5, in which the
means for determining the rate of fire include a real-

time clock (41) designed to cooperate with a
7
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microcontroller (40) of an operating and control module

(25).

7. Tool according to claim 6, in which a memory (42) is
provided for storing the tool’s operational data, which
cooperates with the microcontroller (40) and the clock

(41) in order to control the locking means (44).



PCT/IB2006/002852

WO 2007/042922

1/3

L Bl




WO 2007/042922 PCT/IB2006/002852

2/3

Fig. 2



WO 2007/042922 PCT/IB2006/002852

3/3
(41
) 25
40\\
43—1T 42
44
( : ( (
-453 46) 475

Fig. 3



INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2006/002852

A. CLASSIFICATION OF SUBJECT MATTER

INV. B25C1/08

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B25C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* { Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 6 123 241 A (WALTER ET AL)

26 September 2000 (2000-09-26)

column 4, line 45 - column 22, Tine 67;
figures

X US 5 500 783 A (WARDA ET AL)

19 March 1996 (1996-03-19)

column 2, lines 1-44

column 4, Tines 20-58

column 5, 1ine 1 - column 6, line 19;
figures

A US 2005/000998 A1 (GRAZIOLI MARIO ET AL)
6 January 2005 (2005-01-06)

paragraphs [0041] - [0049], [0054];
figures

—)

1-7

Further documents are listed in the continuation of Box C. See patent family annex.

* Spedcial categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E" earlier document but published on or aiter the international y
filing date

invention

which is cited to establish the publication date of another w
citation or other special reason (as specified)

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

document of particular refevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL ~ 2280 HV Rijswijk

Fax: (+31~70) 340-3016

*0O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art
later than the priorily date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
26 February 2007 05/03/2007
Name and mailing address of the ISA/ Authorized officer

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, David. Radu
?

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2006/002852

C(Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

DE 199 21 521 C1 (LEOPOLD KOSTAL GMBH & CO
KG; HILTI AG, SCHAAN)

14 December 2000 (2000-12-14)

the whole document

EP 1 207 016 A (MAKITA CORPORATION)
22 May 2002 (2002-05-22)

paragraphs [0011] - [0024], [0047] -
[0050]; figures

US 4 051 351 A (MALLICK, JR. ET AL)
27 September 1977 (1977-09-27)
abstract; figures

1-5

1,2,6,7

1,2,6,7

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

information on patent tamily members

International application No

PCT/IB2006/002852
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 6123241 A 26-09-2000  NONE
US 5500783 A 19-03-1996 US 5406441 A 11-04-1995
US 2005000998 Al 06-01-2005 AU 2004200249 Al 12-08-2004
CN 1517182 A 04-08-2004
DE 10303006 Al 05-08-2004
FR 2850312 Al 30-07-2004
JP 2004230548 A 19-08-2004
DE 19921521 Cl 14-12-2000 NONE
EP 1207016 A 22-05-2002 US 2002060082 Al 23-05-2002
US 4051351 A 27-09-1977  NONE

Fom PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

