WO 2006/025012 A1 |0 |00 00 000 O A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization __; Iﬂ | [I

72 |00 00 OO0 O

International Bureau

(43) International Publication Date
9 March 2006 (09.03.2006)

(10) International Publication Number

WO 2006/025012 Al

(51) International Patent Classification:
B25C 1/08 (2006.01)

(21) International Application Number:
PCT/IB2005/052813

(22) International Filing Date: 28 August 2005 (28.08.2005)
(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
10/931,631 1 September 2004 (01.09.2004) US

(71) Applicant (for all designated States except US): ILLI-
NOIS TOOL WORKS INC. [US/US]; Patent Depart-
ment, 3600 West Lake Avenue, Glenview, IL 60026 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): PANASIK, Cheryl
L. [US/US]; 4N610 Deerslayer Drive, Elburn, IL. 60119
(US). TUCKER, Kevin M. [US/US]; 6230 N. Kenmore
Avenue #1603, Chicago, IL. 60660 (US). KOLODZIE],
Norbert K. [US/US]; 1131 S. Western Avenue, Park

Ridge, IL 60068 (US). GONG, Yongping [CN/US]; 27
Ardmore Avenue, Glenview, IL 60026 (US). FISCHER,
Robert B. [US/US]; 23W684 Bryn Mawr, Roselle, 1L
60172 (US).

Agents: SOLTIS, Lisa M. et al.; 3600 West Lake Avenue,
Glenview, IL 60026 (US).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

(54) Title: DRIVER BLADE WITH AUXILIARY COMBUSTION CHAMBER FOR COMBUSTION POWERED FASTENER-

DRIVING TOOL

28

3"\\\ i

TITIITR

36

52

50

40

0t O 0

(57) Abstract: A driver blade (40) for use in a combustion-
powered fastener-driving tool (11) includes an elongate tubu-
lar body (42) having a combustion end (44) and a driving end
(46), the combustion end being configured for attachment to
a piston (28), and the driving end having a substantially solid
cross-section. The tubular body is in fluid communication
with a tool combustion chamber (10).
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Description

DRIVER BLADE WITH AUXILIARY COMBUSTION
CHAMBER FOR COMBUSTION POWERED FASTENER-

DRIVING TOOL
BACKGROUND

The present invention relates generally to fastener-driving tools used to drive
fasteners into workpieces, and specifically to combustion-powered fastener-driving
tools, also referred to as combustion tools.

Combustion-powered tools are known in the art, and one type of such tools, also
known as IMPULSE® brand tools for use in driving fasteners into workpieces, is
described in commonly assigned patents to Nikolich U.S. Pat. Re. No. 32,452, and
U.S. Pat. Nos. 4,522,162; 4,483,473; 4,483,474, 4,403,722, 5,197,646; 5,263,439 and
6,145,724 , all of which are incorporated by reference herein. Similar combustion-
powered nail and staple driving tools are available commercially from ITW-Paslode of
Vernon Hills, Illinois under the IMPULSE® and PASLODE® brands.

Such tools incorporate a generally pistol-shaped tool housing enclosing a small
internal combustion engine. The engine is powered by a canister of pressurized fuel
gas, also called a fuel cell. A battery-powered electronic power distribution unit
produces a spark for ignition, and a fan located in a combustion chamber provides for
both an efficient combustion within the chamber, while facilitating processes ancillary
to the combustion operation of the device. Such ancillary processes include: inserting
the fuel into the combustion chamber; mixing the fuel and air within the chamber; and
removing, or scavenging, combustion by-products. The engine includes a reciprocating
piston with an elongated, rigid driver blade disposed within a single cylinder body.

Upon the pulling of a trigger switch, which causes the spark to ignite a charge of
gas in the combustion chamber of the engine, the combined piston and driver blade is
forced downward to impact a positioned fastener and drive it into the workpiece. The
piston then returns to its original, or pre-firing position, through differential gas
pressures within the cylinder. Fasteners are fed magazine-style into the nosepiece,
where they are held in a properly positioned orientation for receiving the impact of the
driver blade.

Conventional combustion fastener driving tools employ straight magazines holding
approximately 30 fasteners each. In some operational applications, particularly
commercial construction projects, there is a need for a tool which is capable of driving
a greater number of fasteners in a shorter period of time. The use of coil magazines
with greater fastener capacities is common in electrically or pneumatically powered
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fastener driving tools, but for various reasons, such magazines have not become
acceptable with combustion tools. Reasons for the undesirability of such high capacity
magazines in these tools include the additional weight of the fasteners causing
premature operator fatigue, and the additional energy required to operate the coil
magazine fastener advance has not proved reliable.

Aside from the size of the magazine of conventional combustion tools, the weight,
balance and overall ergonomics of conventional tools have not been suitable for high
volume commercial construction applications, among others. In addition, when more
rapid firing rates are contemplated for such tools, care must be taken to ensure that at
the conclusion of each firing cycle, the piston returns to its prefiring position before the
next firing cycle begins. Failure of the piston to properly return has been known to
cause tool jams and other operational difficulties.

Thus, there is a need for a combustion-powered fastener-driving tool which is
capable of operating reliably with high capacity magazines, including but not limited
to coil magazines. There is also a need for a combustion-powered fastener-driving tool
which is designed for driving fasteners from such a magazine at a relatively high rate.

BRIEF SUMMARY

The above-listed needs are met or exceeded by the present driver blade, preferably
provided associated with a piston. The driver blade is generally hollow, which reduces
weight, thus reducing overall tool weight and also requiring less energy to return to the
prefiring position. In addition, the substantially hollow configuration increases the
volume of the combustion chamber, thus increasing the firing power of the tool. A
lower end of the driver blade is provided with a solid cross-section for facilitating the
fastener driving operation.

More specifically, a driver blade for use in a combustion-powered fastener-driving
tool includes an elongate tubular body having a combustion end and a driving end, the
combustion end being configured for attachment to a piston, and the driving end
having a substantially solid cross-section.

In another embodiment, a combined piston and driver blade for a combustion
powered fastener-driving tool includes a piston head having an outer periphery
configured for slidably engaging a cylinder and defining a central aperture, an elongate
driver blade tubular body having a combustion end and a driving end, the combustion
end being configured for attachment to the piston, and the driving end having a sub-
stantially solid cross-section.

In still another embodiment, a combustion chamber for a fastener-driving tool
includes a cylinder head, a valve sleeve, a piston defining a central aperture, a driver
blade secured to the piston and having a tubular body defining a closed chamber in

fluid communication with the piston.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a fragmentary front vertical section of a combustion-powered fastener-
driving tool suitable for incorporating the present driver blade; and

FIG. 2 is a fragmentary vertical section of the present piston and driver blade
assembly.

DETAILED DESCRIPTION

Referring now to FIG. 1, a combustion chamber for a combustion-powered
fastener-driving tool incorporating the present invention is generally designated 10.
The present combustion chamber 10 and associated components is suitable for use in
any type of combustion-powered fastener-driving tool, generally designated 11,
including but not limited to the general type described in detail in the patents listed
above and incorporated by reference in the present application. A housing 12 of the
tool 11 encloses the combustion chamber 10 within a housing main chamber 14.

The combustion chamber 10 is defined on the sides by a generally cylindrical re-
ciprocating valve sleeve 16, which as is known in the art, reciprocates between an open
or exhaust position (shown here) when the tool is at rest or between firings, and a
closed or combustion position just prior to and during the firing portion of the tool
cycle. The closed position is achieved by pressing the tool against a workpiece, which
depresses a biased nosepiece workpiece contact element 17. At an upper end 18, the
combustion chamber 10 is defined by a cylinder head 20. While other configurations
are contemplated, the cylinder head 20 is provided with a spark plug 22 and a fan 24
which depends into the combustion chamber. A motor 26 powers the fan 24.

Referring now to FIGs. 1 and 2, a lower end of the combustion chamber 10 is’
defined by a piston, generally 28, in an uppermost or prefiring position. The piston 28
has a body or head 30 which is circular when viewed from above and has an outer
peripheral edge 32 configured for slidably engaging a cylinder 34. As is known in the
art, piston rings 36 (various configurations of which are depicted) are typically
provided on the piston head 30 to maintain an operational seal and reduce wear on the
sliding components. The piston head 30 defines a central aperture 38 which is
preferably threaded or provided with some other fastening formation. It will be seen
that the central aperture 38 defines a portion of the lower end of the combustion
chamber 10. ‘

A driver blade 40 is secured to the piston 28 and reciprocates with the piston in the
cylinder 34 for driving fasteners into workpieces as is well known in the art. While
conventional driver blades are solid to maximize impact force and maintain structural
integrity after repeated firing cycles, an important feature of the present driver blade 40
is that it is substantially hollow. It has been found that in some applications, strength is



WO 2006/025012 PCT/IB2005/052813

[18]

[19]

[20]

[21]

not sacrificed, but a lighter weight component is obtained. Also, by being substantially
hollow, the driver blade 40 increases the volume of the combustion chamber 10. This
increased volume provides more fastener driving power and a more rapid, yet reliable
return of the driver blade 40 to the prefiring position.

More specifically, the driver blade 40 has an elongate, generally tubular body 42
having a combustion end 44 and a driving end 46 opposite the combustion end. For
best results, the combustion end 44 is open to ambient. The body 42 has a hollow
interior and defines a driver blade chamber 48 which, through the combustion end 44,
is in fluid communication with the central aperture 38 of the piston 28 and ultimately,
the combustion chamber 10. As such, the driver blade chamber 48 becomes an
auxiliary combustion chamber.

The combustion end 44 is configured for attachment to the piston 28, and in the
preferred embodiment is externally threaded to threadably engage the threaded central
aperture 38. Other known fastening technologies are contemplated, including welding,
chemical adhesives, spring locks, bayonet lugs and grooves and the like. For additional
strength and positive engagement with the piston 28, the driver blade 40 is provided
with a radially thickened portion 50 near the combustion end 44 defining a shoulder
52. Opposite the combustion end 44, a closed end 54 of the driver blade chamber 48 is
preferably conically shaped (seen in FIG. 2) for facilitated fabrication and/or dis-
tribution of combustion forces.

For achieving a positive driving action when contacting fasteners, the driving end
46 has a substantially solid cross-section. Beneficial results have been found when the
solid driving end 46 takes up approximately 15% of the total length of the body 42,
and the driver blade chamber 48 represents the remainder of the total length L of the .
body, or approximately 85%. Thus, in one particular exemplary embodiment, the total
Jength of the body 42 is 7.5 inches, and the driver blade chamber 48 is 6.38 inches. The
above-described percentages and lengths are exemplary only, and may vary to suit the
application, power level of the tool and type of fastener being driven, among other
parameters known to skilled practitioners.

While a particular embodiment of the present driver blade with auxiliary
combustion chamber for a combustion-powered fastener-driving tool has been
described herein, it will be appreciated by those skilled in the art that changes and
modifications may be made thereto without departing from the invention in its broader
aspects and as set forth in the following claims.
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Claims

A driver blade for use in a combustion-powered fastener-driving tool,
comprising:

an elongate tubular body having a combustion end and a driving end;

said combustion end being configured for attachment to a piston;

said driving end having a substantially solid cross-section.

The driver blade of claim 1 wherein said combustion end is open to ambient, and
said tubular body defines an inner chamber in fluid communication with said
open end, forming an auxiliary combustion chamber.

The driver blade of claim 1 wherein said tubular body extends approximately
85% of a length of said body.

The driver blade of claim 1 wherein said combustion end is threaded.

The driver blade of claim 1 wherein said combustion end has a radially thickened
portion for engaging the piston.

A combined piston and driver blade for a combustion powered fastener-driving
tool, comprising:

a piston head having an outer periphery configured for slidably engaging a
cylinder, and defining a central aperture;

an elongate driver blade tubular body having a combustion end and a driving
end;

said combustion end being configured for attachment to said piston; and

said driving end having a substantially solid cross-section.

The combination of claim 6 wherein said aperture is threaded and said
combustion end is threaded to engage said aperture.

A combustion chamber for a fastener-driving tool, comprising:

a cylinder head;

a valve sleeve;

a piston defining a central aperture; and

a driver blade secured to said piston and having a tubular body defining a closed
chamber in fluid communication with said piston.

The combustion chamber of claim 8 wherein said tubular body is defined at a
lower end by a driving end having a solid cross-section.

The combustion chamber of claim 8 wherein said tubular body forms an
auxiliary combustion chamber in fluid communication with said combustion

chamber.
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