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used to drive fasteners into workpieces, and
specifically to conmbustion-powered fastener-driving
tools, also referred to as conbustion tools. [2]
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The combustion engine includes a reciprocating piston with an elongated, rigid

driver blade disposed within a cylinder body. A valve sleeve is axially reciprocable
about the cylinder and, through a linkage, moves to close the combustion chamber
when a workpiece contact element (WCE) at the end of the linkage is pressed against a
workpiece. This pressing action also triggers a fuel metering valve to introduce a
specified volume of fuel into the closed combustion chamber.

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.
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pul ling of a trigger switch,“which causes the spark to
ignite a charge of gas in the conbustion chanber of
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d am%orte%pécl?ﬁcally, a cage and upper probe assembly for use in a fastener-driving
tool includes a cage including a base and a plurality of generally normally extending
arms bonfigured for attachment to a valve sleeve, a probe configured for direct
attachment to the cage and having at least one lobe formation for receiving a pusher
rod, and the probe being attached to the cage so that impact of the pusher rod upon the
probe is directly transmitted to the cage.

In another embodiment, a combustion-powered fastener-driving tool includes a
driver blade, a nosepiece configured for slidably receiving the driver blade, a
workpiece contact element reciprocating relative to the nosepiece and a pusher rod
secured to the workpiece contact element for common movement. A cage includes a
base and a plurality of generally normally extending arms configured for attachment to
a valve sleeve. A probe is provided and is configured for direct attachment to the cage
and has at least one lobe formation for receiving the pusher rod. The probe is attached
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the depth adjuster 36 in a direction generally parallel to an operational axis of the
driver blade 20. The pusher rod 38 moves in concert with the workpiece contact
element 34.

[16] Referring now to FIGs. 1 and 2, an upper or free end 40 of the pusher rod 38
impacts an upper probe 42 of a cage and upper probe assembly, generally designated
44. The assembly 44 includes the upper probe 42 and a cage 46 including a plate-like
base 48 and a plurality of generally normally extending arms 50 configured for
attachment to the valve sleeve 22.

[17] A feature of the present assembly 44 is that the upper probe 42 is configured for

direct attachment to the cage 46. Such attachment is achieved in the preferred

embodiment by at least one and preferably three fastener apertures 52 on the upper

probe 42 which are in registry with three fastener apertures 54 on the cage base 48, at

least the lattér preferably being countersunk. Corresponding threaded fasteners 56



[14] Referring nowto FIG 1, a combustion-powered
fastener-driving tool is generally designated 10 and
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14. As is known in the art, 'the power source 14
includes a cylinder 16 deflnlng a reciprocating
pathway for a piston 18 to which is attached a driver
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formation 58 has a thickness less than the probe thickness PT.

Referring now to FIG. 2, the cage 46 has four arms 50 projecting from the base 48,
each arm having a radially extending shoulder 68 and a distal eyelet 70 located at an
eyelet end 72 for attachment to the valve sleeve 22. The shoulders 68 are provided to
allow the arms 50 to clear internal components of the tool 10. As is known in the art,
the arms 50 are provided in a sufficient length to permit the valve sleeve 22 to re-
ciprocate from an open position shown in FIG. 1 to a closed position in which the
combustion chamber 28 is sealed.

Tt will be seen that the present cage and upper probe assembly 44 addresses the
drawbacks of the prior art configurations. Motion from the pusher rod 38 is directly
transmitted through the probe 42 to the cage 46 and ultimately to the valve sleeve 22.
Also, the probe thickness PT is sufficient to withstand the operational impact of the
pusher rod 38 over the operational life of the tool 10.
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technol ogi es are contenplatéﬁ i ncl udi ng wel di ng,
chem cal adhesives and other types of fasteners.
Regardl ess of the type of fastening technol ogy, the
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probe The Iobe formation 58 is constructed and
arranged for receiving and engagi ng the upper end 40
of the pusher rod 38. In the preferred enbodi nent, for
reduci ng manufacturing cost and facilitating fit
within the tool 10, the |obe formation 58 narrows with
i ncreasing distance fromsaid center, or in other
words is generally wedge- shaped when vi ewed from above
(FIG 3). Adistal end 62 of the |obe formation 58 is
configured for engagi ng the upper end 40 of the pusher
rod 38. The | obe formation 58, and especially the
distal end 62 is sufficiently offset from an
operational axis of the tool exenplified by the path
of the driver blade 20 so that the operation of the
pusher rod 38 is renote fromthat of the driver bl ade.
[19] The upper probe 42 defines a central aperture 64
configured for accommodating the driver blade 20 (best
seen in FIG 1). Also, the base 48 defines a
t hr oughbore 66 in conmunication with, and preferably
inregistry with the central aperture 64 for receiving
the driver blade 20. To withstand repeated inpact from
the pusher rod 38 en countered through | ongterm use of
the tool 10, the upper probe 42 is axially thickened
relative to the base 48. The rel ative thickening of
the upper probe 42 is significant, and in the order of
five times a thickness 'T' of the base. In one
preferred enbodi nent, and for purposes of exanple
only, the base thickness 'T" is approximtely 0.060
inch and a probe thickness 'PT" is approximtely 0.313
inch. Oher relative dinensions are con tenpl ated
dependi ng on the application. Also, it is contenpl ated
that the | obe formation 58 has a thickness |ess than
t he probe thickness PT. [20] Referring nowto FIG 2,
the cage 46 has four arnms 50 projecting fromthe base
48,
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for attachment to a valve sleeve.

[10] The probe assembly of claim 1 wherein said probe is constructed and arranged so
that said lobe has a distal end and engages the pusher rod at said distal end.

[11] The probe assembly of claim 1 wherein said probe and said base have cor-
responding fastener apertures for receiving threaded fasteners used to join said
probe to said base.

[12] A combustion-powered fastener-driving tool, comprising:

a driver blade;

a nosepiece configured for slidably receiving said driver blade;

a workpiece contact element reciprocating relative to said nosepiece;

a pusher rod secured to said workpiece contact element for common movement;
a cage including a base and a plurality of generally normally extending arms



when viewed from above. [5] The probe assenbly of
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probe assenbly of claimb5 wherein said base defines a

t hroughbore in comnunication with said centra

aperture. [7] The probe assenbly of claim1l wherein
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ext endum@egh@mcéwraamﬂad tisatdpseyel et for attachnent
to a valve sleeve. [10] The probe assenbly of claim1l
wherein said probe is constructed and arranged so that
said | obe has a distal end and engages the pusher rod
at said distal end. Il 1] The probe assenbly of claim
1 wherein said probe and said base have cor responding
fastener apertures for receiving threaded fasteners
used to join said probe to said base. [12] A
conbusti on- powered fastener-driving tool, conprising:
a driver blade; a nosepiece configured for slidably
receiving said driver blade; a workpi ece contact

el ement reciprocating relative to said nosepi ece; a
pusher rod secured to said workpi ece contact el enent
for comon novenent; a cage including a base and a
plurality of generally normally extending
armsconfigured for attachnent to a valve sleeve; a
probe configured for direct attachnent to said cage
and having at |east one | obe formation for receiving
sai d pusher rod; and said probe being attached to said
cage so that inpact of said pusher rod upon said probe
is directly transmtted to said cage.



