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(57) Abrége/Abstract:

A powder actuated fastener setting tool including a receiver for receiving a portion of a barrel reciprocatable therein between
extended and retracted positions, and a substantially enclosed exhaust baffle disposed between the recelver and a muzzle of
the barrel when the barrel Iis In the retracted position for baffling exhaust discharged from the tool during operation thereof. The
tool also Includes a spring member disposed between a cap fixedly coupled axially to a muzzle of the barrel and the receiver for
biasing the barrel in the extended position, and means for removing exhaust residue from the powder actuated tool during

operation thereof.
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ABSTRACT

A powder actuated fastener setting tool including a recerver for receiving
a portion of a barrel reciprocatable therein between extended and retracted posttions,
and a substantially enclosed exhaust baffle disposed between the receiver and a muzzle
of the barrel when the barrel is in the retracted position for baffling exhaust discharged
from the tool during operation thereof. The tool also includes a spring member
disposed between a cap fixedly coupled axially to a muzzle of the barrel and the
receiver for biasing the barrel in the extended position, and means for removing

exhaust residue from the powder actuated tool during operation thereof.
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Atty. Docket No. 8264

EXHAUST BAFFLE AND SPRING ASSISTED RESET
AND DAMPENER FOR POWDER ACTUATED TOOL

BACKGROUND OF THE INVENTION

The invention relates generally to powder actuated fastener setting tools,
and more particularly to powder actuated fastener setting tools having an exhaust
baffle and means for removing exhaust residue from the tool.

Powder actuated fastener setting tools are known and used widely, for
example to fasten sill plates onto concrete slabs in the construction industry. U.S.
Patent No. 5,170,922 to Ehmig et al. discloses a tool comprising generally a barrel
disposed reciprocatingly between extended and retracted positions in a receiver. The
barrel is retractable in the receiver against the bias of a spring by depressing a muzzle
thereof against a work piece to move a breech end of the barrel rearwardly toward a
firing mechanism in a fire-ready position. The ignition of a propellant charge by the
firing mechanism accelerates a piston through the barrel to set a fastener disposed
previously in the muzzle thereof. The spring extends, or resets, the barrel in the
receiver upon removal of the muzzle from the work piece. It is known to eliminate
the spring member in other tools, particularly hand-held tools, and to reset the barrel
manually, often by a throwing motion of the user’s arm while holding the tool tightly.

In U.S. Patent No. 5,170,922 to Ehmig et al., the piston is reset
rearwardly toward the breech end of the barrel, for subsequent firing, by diverting a
portion of the expanding gas from the discharged propellant toward the muzzle end
of the barrel after setting the fastener. The rearwardly moving piston of Ehmig et al.
expels the remaining expanded gas in the breech end of the barrel rearwardly and
downwardly through channels that vent the gas from an underside of the tool near a
hand-grip thereof. Other tools vent the gas from the muzzle end of the barrel after
firing, and reset the piston by engaging a rearward end of the piston with one or more
pawls extending through the barrel as the barrel 1s reset.

[t is desirable generally to reduce or muffle noise generated by powder

1
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actuated fastener setting tools, particularly in hand-held tools operated in enclosed
environments. Others have endeavoured to address this problem. U.S. Patent No. 3,743,048
to Bakoledis discloses, for example, a powder actuated fastener setting tool having a sound
muffler disposed about a barrel thereof and coupled thereto by an O-ring. U.S. Patent No.
4,196,834 to Beton discloses a fastener setting tool that vents gas radially outwardly from a
rearward end of the barrel to an expansion chamber disposed thereabout where noise 1S
suppressed and then returns the gas from the expansion chamber back into the barrel at the
muzzle end thereof. In U.S. Patent No. 4,196,834 tc Beton, the gas is ultimately discharged
from the end of the barrel. U.S. Patent No. 5,016,802 to Haytayan discloses a powder
actuated setting tool that vents gas through radial ports at the muzzle end of a barrel and into
a noise suppression element disposed thereabout. Other powder actuated fastener setting tools
having sound suppression are disclosed in U.S. Patent Nos. 3,743,048; 5,363,736 and
5,657,919.

The invention is drawn toward advancements in the art of powder actuated tools
and more particularly to novel tools that overcome problems in the art.

Accordingly the invention seeks to provide novel powder actuated tools having
a substantially enclosed exhaust baffle for baffling exhaust discharged from the tool during
operation thereof.

Further the invention seeks to provide novel powder actuated tools having means
for removing exhaust residue therefrom.

More particularly the invention seeks to provide novel powder actuated tools
comprising generally a receiver for receiving a portion of a barrel that is reciprocatable therein
between extended and retracted positions and a substantially enclosed exhaust baffle disposed
between the receiver and a muzzle of the barrel when the barrel is in the retracted position.
In one embodiment, a cap including at least a cap end portion fixedly coupled axially to the
muzzle and extending generally radially therefrom is matable with the receiver, or with a
receiver sleeve extending from the receiver, when the barrel is in the retracted position to torm
the substantially enclosed exhaust baffle. In some embodiments, a cap sleeve extends from the
cap end portion toward the receiver and is matable therewith, preferably overlapping a receiver
sleeve thereof, to form the substantially enclosed exhaust battle.

Still further the invention seeks to provide novel powder actuated tools

comprising generally a spring member for biasing the barrel in the extended position upon
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removing the barrel from a work surface. The spring member may also act to connect the
barrel to the remainder of the tool to increase the effective mass thereot and reduce recoil.

Yet further the invention seeks to provide novel powder actuated tools
comprising generally a spring member for removing exhaust residue from the powder actuated
tool, particularly when the barrel of the tool is reciprocated between the extended and retracted
positions.

In one aspect the invention comprehends a powder actuated tool comprising a
barrel having a muzzle, a receiver reciprocatingly receiving a portion of the barrel, the barrel
reciprocatable in the receiver between an extended position and a retracted position and a cap
coupled to the muzzle, the cap having a cap sleeve extending toward the receiver. A portion
of the cap sleeve and a portion of the receiver coaxially overlap when the barrel is in the
retracted position to form a substantially enclosed exhaust baffle between the receiver and the
cap. An exhaust discharge path is formed between the overlapping portions of the cap sleeve
and the receiver, whereby exhaust gas is ventable from the exhaust baffle along the exhaust
discharge path.

Another aspect of the invention provides a powder actuated tool comprising a
barrel having a muzzle, a receiver reciprocatingly receiving a portion of the barrel, the barrel
reciprocatable in the receiver between an extended position and a retracted position and a
substantially enclosed exhaust baffle disposed between the receiver and the muzzle when the
barrel is in the retracted position. Means are provided for removing exhaust residue from the
powder actuated tool as the barrel is reciprocated between the extended position and the
retracted position.

These and other aspects, features and advantages of the present invention will
become more fully apparent upon careful consideration of the following Detailed Description
of the Invention and the accompanying Drawings, which may be disproportionate for ease of
understanding, wherein like structure and steps are referenced generally by corresponding

numerals and indicators.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a partial sectional side view of a handheld powder actuated fastener

setting tool in a fire-ready configuration with a barrel retracted in a receiver and a piston

retracted in the barrel.

FIG. 2 is a partial top sectional view of a powder actuated fastener

()
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setting tool in the fire-ready configuration.

FI1G. 3 1s a partial top sectional view of a powder actuated tool fastener
setting tool with the barrel in the retracted position and the piston in the extended
position after firing.

FIG. 4 1s a partial top sectional view of a powder actuated fastener
setting tool with the barrel extended fully in the receiver and the piston retracted in

the barrel.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates an exemplary powder actuated tool 10 comprising
generally a barrel 20 disposed reciprocatingly in a receiver 30, and a piston 40 disposed
reciprocatingly in the barrel 20 thereof. An exhaust discharge path exists between the
barrel 20 and the receiver 30, whereby exhaust 1s expelled therefrom toward a muzzle
22 of the barrel 20 upon ignition of an explosive cartridge proximate a breech end 24
of the barrel 20, as discussed further below. The explosive charge drives the piston 40
toward the muzzle 22 to set a fastener into a work piece 2 as is known generally, for
example to fasten a sill plate onto a concrete slab. FIG. 1 illustrates an end 41 of the
piston 40 spaced from a head 5 of a relatively short fastener 1 disposed in the muzzle
22 when the piston 40 is in a fire ready position.

The exemplary embodiment of FIG. 1 illustrates the barrel 20 having a
relatively small diameter muzzle 22 assembled with a relatively large diameter portion
28 disposed in the receiver 30 for accommodating expanding gasses during ignition of
an explosive cartridge. The barrel 20 also includes a resilient member 38 disposed at
a forward end of the enlarged diameter portion 28 thereof for decelerating the piston
40 as it extends fully toward the muzzle 22. In alternative embodiments, the barrel 20

may have other configurations, and may be formed as a unitary member. The muzzle

22 is generally the portion of the barrel 20 proximate the end 21 thereof from which

4
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fasteners are discharged, and in the exemplary embodiment the muzzle 22 is the
relatively narrow diameter end portion of the barrel 20 coupled to the larger diameter
portion 28 thereof.

FIGS. 1 and 2 illustrate the barrel 20 retracted in the receiver 30, and
the piston 40 retracted in the barrel 20, whereby the tool 10 is in a fire ready
configuration. More particularly, the breech end 24 of the barrel 20, opposite the
muzzle 22, is positioned proximate a firing mechanism 12, shown in phantom lines,
disposed in the tool 10 rearwardly of the breech end 24 of the barrel 20. In FIG. 1,
the barrel 20 is retracted into the receiver 30 proximate the firing mechanism 12 upon
depressing the muzzle 22, and more particularly the end 21 thereof against a work
surface 3 into which the fastener is to be driven. Prior to depressing the muzzle
against the work surface 3, the piston 40 is retracted into the barrel 20 in a fire ready
position toward the breech end 24 thereof upon extension of the barrel 20 from the
receiver 30 as discussed further below.

The firing mechanism 12 ignites an explosive cartridge 13 when the
barrel 20 is retracted into the receiver 30 and positioned proximate the firing
mechanism 12, as is known generally in powder actuated fastener setting tools. FIG.
3 illustrates the piston 40 in its fully extended position from the barrel 20 after being
driven through the barrel 20 toward the muzzle 22 by expanding gasses upon ignition
of the explosive cartridge 13, whereby the piston 40 drives a fastener disposed in the
muzzle 22 of the barrel from the end 21 thereof into a work piece.

FIGS. 1-4 illustrate a spring member disposed between the muzzle 22
and the receiver 30 for biasing the barrel 20 in the extended position upon removing
the barrel 20 from the work surface. The spring member is preferably a coil spring 50
disposed about the barrel 20 between a cap 60 fixedly coupled axially thereto and an
end portion 32 of the receiver 30. FIGS. 1, 2 and 3 illustrate the barrel 20 retracted
into the receiver 30, whereby the spring 50 is compressed between the cap 60 and the

receiver 30, and FIG. 4 illustrates the barrel 20 biased 1n the extended position upon

expanding the previously compressed spring 50. In alternative embodiments, the
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spring member may be eliminated and the barrel 20 moved to the extended position manually,

for example by a throwing action of a handheld fastener driving tool 10.

FIGS. 2, 3 and 4 illustrate first and second pawls 70 having engagement
members 72 extending from the receiver 30 and protruding through corresponding first and
second elongated slots 26 disposed axially along corresponding first and second sides of the
barrel 20. FIG. 1 illustrates a phantom schematic side view of one of the elongated slots 26

in the barrel 20 and the corresponding engagement member 72 protruding therethrough. The

first and second elongated slots 26 of the barrel 20 permit the barrel 20 to reciprocate in the
receiver 30 throughout its range of motion without interference or obstruction by the pawls 70,

which are relatively stationary as the barrel 20 reciprocates relative to the receiver 30.

FIG. 4 illustrates the first and second pawls 70 generally engageable with the
piston 40 and more particularly the engagement members 72 of the pawls are engageable with
a flange member 42 extending radially from a rearward end portion of the piston 40. In
operation, as the barrel 20 is moved forwardly to the extended position, either by the spring
member or manually as discussed above, the first and second pawls 70 engage the flange
member 42 of the piston 40 to limit forward movement of the piston 40 with the barrel 20 as
the barrel moves forwardly in the receiver 30. The pawls 70 hold the piston 40 stationary as
the barrel 20 continues to move forwardly, thereby effectively retracting the piston 40 to the
breech end 24 of the barrel 20 in a fire ready position, as illustrated in FIG. 4, for subsequent

firing of the tool 10.

In some embodiments, the pawls 70 limit extension of the barrel 20 from the
receiver 30 upon engagement of the pawls with corresponding ends 25 of the slots 26 illustrated
in FIG. 4, although other alternative means may be suitable for this purpose. In some
embodiments, only a single pawl is required to reset the piston 40 in the barrel 20, but two

pawls are preferred to apply a more balanced force to the piston 40 during resetting.

When the barrel 20 is in the extended position the pawls engage and
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retain the piston 40 toward the breech end 24 of the barrel 20, as illustrated in FIG.
4. But when the barrel 20 1s retracted, the pawls do not engage the piston 40, so it is
generally necessary to engage and retain the piston 40 toward the breech end 24 of the
barrel 20 with other means. The barrel 20 therefore preferably includes a piston
engagement member biased into frictional engagement with the piston 40 to prevent
the piston 40 from moving away from the breech end 24 of the barrel 20 when the
barrel 20 is retracted in the fire ready position, as illustrated in FIG. 1.

The exemplary embodiment of FIGS. 2-4 illustrate the piston
engagement member comprising first and second balls 6 and 7 biased radially inwardly
into engagement with the piston 40 by a spring clip member 8, although other means
may be used alternatively. Thus the piston engagement member prevents the piston
40 from moving, under the influence of moderate inertial and gravitational forces,
away from the breech end 24 of the barrel 20 prior to firing the tool, for example
when the muzzle 22 of the tool 10 is directed downwardly toward and against a work
surface, and the barrel 1s in the fire ready position so that the pawls 70 no longer hold
the piston 40 toward the breech end 24 of the barrel 20. The expanding gas from the
ignition of an explosive cartridge, however, readily overcomes the frictional forces
imposed by the piston engagement member to drive the piston 40 forwardly toward a
fastener in the muzzle 22 to drive the fastener therefrom and into a workpiece.

In one embodiment, the powder actuated tool 10 comprises generally a
substantially enclosed exhaust baffle 11 for baffling exhaust expelled, or discharged,
from the tool during operation. More particularly, exhaust is discharged or expelled
from between the barrel 20 and the receiver 30 toward the muzzle 22 of the barrel 20
upon ignition of an explosive cartridge 13. The exhaust discharged between the barrel
20 and the receiver 30 communicates generally with the substantially enclosed exhaust
baffle 11, which is formed between the receiver 30 and the muzzle 22 at least when the
barrel 20 is in the retracted position. The exhaust discharged from between the barrel

20 and the receiver 30 is thus baffled in the substantially enclosed exhaust baffle 11.
FIG. 1 illustrates the cap 60, which is fixedly coupled axially to the barrel
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20, generally matable with the receiver 30 when the barrel 20 is in the retracted
position to form the substantially enclosed exhaust baffle 11. In the exemplary
embodiment, the cap 60 includes a cap end portion 62 extending generally radially
from the barrel 20, and a generally cylindrical cap sleeve 64 extending from the cap
end portion 62 toward the receiver 30. FIGS. 1, 2 and 3 illustrate the cap sleeve 64
generally matable, preferably overlappingly, with the receiver 30 when the barrel 20
is in the retracted position to form the substantially enclosed exhaust baffle 11. The
cap 60 is formed preferably of a lightweight plastic material in a molding operation,
but may be formed alternatively of other materials in other operations, for example
the cap may be a metal material formed in a casting operation.

The cap 60 is retained and fixedly coupled axially to the barrel, and more
particularly to a portion of the muzzle 22 thereof, for example by a c-shaped retaining
ring 66 disposed about the barrel 20 toward the end 21 thereof, thereby preventing the
cap 60 from sliding off the end 21 of the barrel 20. In the exemplary embodiment, the
spring 50 is disposed between an inner side 63 of the cap end portion 62 and the
receiver 30, whereby a first end portion 52 of the spring 50 acts against the inner side
63 of cap 60 to bias the barrel 20 in the extended position, illustrated in FIG. 4. Thus
the retaining ring 66 prevents the cap 60 from moving axially along the barrel toward
the end 21 thereof, and the spring 50 prevents the cap 60 from moving axially along
the barrel toward the receiver 30, thereby fixedly axially coupling the cap 60 to the
barrel 20. In FIGS. 1, 2 and 3, the spring 50 is enclosed by the substantially enclosed
exhaust baffle 11 when the barrel 20 is in the retracted position.

The exemplary embodiment also 1llustrates a receiver sleeve 80 extending
from the receiver 30 toward the muzzle 22 of the barrel 20. FIG. 4 illustrates the
receiver sleeve 80 being a generally cylindrical member having a first end portion 82
coupled to the end portion 32 of the receiver 30 by means known generally. A sealing
member like an o-ring 34 may be disposed between the receiver 30 and the receiver
sleeve 80 to provide an air tight seal therebetween. A second end portion 54 of the

spring 50 acts against a radially inwardly protruding flange 86 of the receiver sleeve 80

8
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to bias the barrel 20 in the extended position when the first end 52 of the spring 50
1s disposed against the cap 60. The receiver sleeve 80 1s formed preferably of a
lightweight plastic material in a molding operation, but may be formed alternatively
of other materials in other operations, for example of a metal in a metal casting
operation. The receiver sleeve 80 may also be formed integrally or unitarily with the
receiver 30, which is generally formed of a metal material.

In the exemplary embodiment, the cap sleeve 64 and the receiver sleeve
80 are substantially coaxially overlappable at least when the barrel 20 is in the
retracted position to form the substantially enclosed exhaust baffle 11. FIG. 4
illustrates the cap sleeve 64 and the receiver sleeve 80 also substantially coaxially
overlapping when the barrel 20 is in the extended position, whereby the spring 50 is
enclosed by the cap sleeve 64 and the receiver sleeve 80 when the barrel 20 is in the
extended position, thereby protecting the spring 50 and interior portions of the tool
10 from entanglement with, and possible damage by, the work environment.

FIGS. 1, 2 and 3 illustrate a reverse exhaust discharge path 9 extending
from the exhaust baffle 11 to between the overlapping cap sleeve 64 and receiver
sleeve 80 when the barrel 20 is in the retracted position. In the exemplary

embodiment, the cap sleeve 64 is disposed about an outer side of the receiver sleeve

80, and the reverse exhaust discharge path 9 is directed rearwardly from a forward end

portion 88 of the receiver sleeve 80 toward the receiver 30 and a rearward end 68 of
the cap 60, illustrated also in FIG. 4. In other embodiments, the receiver sleeve 80 is
disposed about an outer side of the cap sleeve 64 and the reverse exhaust discharge
path is directed forwardly toward the end 21 of the barrel 20. Exhaust discharged into
the exhaust discharge baffle 11 1s ultimately exhausted, or vented, therefrom to the
outside environment primarily through the reverse exhaust discharge path 9. Some
exhaust may also be vented from the substantially enclosed exhaust baffle 11 between
the cap 60 and the barrel 20 since the cap 60 is preferably loosely coupled thereto and
may even be generally rotatable thereabout.

In an alternative embodiment, the receiver sleeve 80 is eliminated
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entirely, and the spring 50 1s coupled directly to the receiver 30, for example the
second end portion 54 of the spring 50 may be disposed and retained about the end
portion 32 of the receiwver 30. According to this alternative embodiment, the cap
sleeve 64 extends rearwardly toward the receiver 30 sufficiently far to mate, preferably
overlappingly, with receiver end portion 32 thus forming the exhaust baffle 11 when
the barrel 20 is in the retracted position. In another alternative embodiment, the cap
sleeve 64 is eliminated and the receiver sleeve 80 extends forwardly from the receiver
30 toward the muzzle 22 sufficiently far so that the cap 60, and more particularly the
cap end portion 62 thereof is matable with the receiver sleeve 80 when the barrel 20
is in the retracted position to form the substantially enclosed exhaust baffle 11.

In another embodiment, the powder actuated tool 10 comprises generally
means for removing exhaust residue from the tool 10 during operation thereof, and
more particularly for removing exhaust residue as the barrel 20 is reciprocated between
the extended and retracted positions relative to the receiver 30. Generally exhaust
residue is loosened and removed from between the barrel 20 and the receiver 30
during reciprocation of the barrel by frictional contact therebetween. The exhaust
residue removed during reciprocation of the barrel 20 is discharged generally into the
substantially enclosed exhaust baffle 11, as is exhaust discharged from between the
barrel 20 and the receiver 30 upon ignition of the explosive cartridge 13.

Exhaust residue 1s removed from the cap 60 and the receiver sleeve 80
also upon reciprocating the barrel in the receiver 30. More particularly, the
overlapping cap sleeve 64 and the receiver sleeve 80 tend to engage each other
frictionally thus loosening and removing exhaust residue accumulated thereon. The
spring 50, disposed between the cap 60 and the recerver 30, may also frictionally
engage an inner surface 81 of the receiver sleeve 80 during compression and extension
thereof thereby removing exhaust residue accumulated thereon during reciprocation
of the barrel 20 in the receiver 30. In other alternative embodiments, the spring 50

is frictionally engageable with the cap sleeve 64 and thus removes residue therefrom.

Additionally, the compression and extension of the spring 50 tends to remove exhaust

10
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residue accumulated thereon. The cap 60 is preferably free to rotate about the barrel 20 and
relative rotation and frictional contact therebetween removes exhaust residue therebetween that
may obstruct venting of exhaust gas from the exhaust baffle 11.

The exemplary tool 10 of FIG. 1 is a handheld powder actuated fastener setting
tool wherein the receiver 30 is mounted or formed integrally with a body portion 14 having a
pistol style handgrip 16 and a finger actuatable trigger 17. More generally, however, the barrel
20 and receiver 30 may be part of any other powder actuated fastener setting tool, for example
a stand-up fastener driving tool of the type disclosed generally in U.S. Patent No. 5,199,625,
issued 6 April 1993 to Dewey et al, entitled "Fastener-Driving Tool Assembly With Improved
Fastener Loading Features".

The powder actuated tool 10 of the present invention also has generally
remarkably decreased recoil 1n comparison to comparable tools in the art. One known prior
art tool is the D45 Tool™ available commercially from I'TW Ramset/Red Head, a division of
[llinois Tool Works Inc., Wood Dale, Illinois. The powder actuated tool 10 of the present
ivention 1s patentably distinguished over the prior art D45 Tool by the spring assisted reset,
exhaust batfle and means for removal of exhaust gas residue, among other features of the
invention discussed more fully herein. The powder actuated tool 10 of the present invention
also has a longer piston and barrel muzzle, which accommodates longer fasteners, than the
prior art D45 Tool.

Comparative testing and measurements performed during discharge of the tool
10 of the present invention and the prior art D45 Tool produced experimental data showing that
the powder actuated tool 10 of the present invention has a substantial reduction in peak shock
load during discharge. More particularly, the measured peak shock load for the prior art D45
Tool was approximately 3000 g's whereas the measured peak shock load for the tool of the
present invention 1s approximately 2240 ¢’s, which 1s a reduction of approximately 25 percent
below that of the prior art D45 Tool.

The substantial reduction in peak shock load of the present tool is very likely
attributable largely to the coupling ot the barrel and muzzle portion thereof to the remainder
of the tool by the spring member during the high acceleration loading of the tool during the
firing or discharge thereof, although other factors, for example the increased mass of the longer

piston, may also contribute to the reduced peak shock load measurable 1n the tools of the

present invention.

11
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While the foregoing written description of the invention enables one of ordinary
skill to make and use what is considered presently to be the best mode thereof, those of
ordinary skill will understand and appreciate the existence of variations, combinations and
equivalents of the specific exemplary embodiments herein. The invention is therefore to be
limited not by the exemplary embodiments, but by all embodiments within the scope and spirit

of the appended claims.
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The embodiments of the invention in which an exclusive property or privilege 1s claimed are

defined as follows;:

1. A powder actuated tool comprising:

a barrel having a muzzle;

a receiver reciprocatingly receiving a portion of the barrel, the barrel
reciprocatable in the receiver between an extended position and a retracted position;

a cap coupled to the muzzle, the cap having a cap sleeve extending toward the
recelver;

a portion of the cap sleeve and a portion of the receiver coaxially overlapping
when the barrel is in the retracted position to form a substantially enclosed exhaust batfle
between the receiver and the cap; and

an exhaust discharge path formed between the overlapping portions of the cap
sleeve and the receiver, whereby exhaust gas is ventable from said exhaust baffle along said

exhaust discharge path.

2. The powder actuated tool of claim 1, wherein the cap has a cap end portion
fixedly coupled axially to the muzzle and extending generally radially therefrom, the cap sleeve
extending from a radial outer portion of the cap end portion toward the receiver, a portion of
the cap sleeve being disposed substantially coaxially about a portion of the receiver when the
barrel is in the retracted position and the exhaust discharge path extending from the

substantially enclosed exhaust batfle toward the receiver.

3. The powder actuated tool of claim 2 further comprising a receiver sleeve
extending from the receiver toward the muzzle, the cap sleeve being disposed about and

substantially coaxially overlapping the receiver sleeve when the barrel is in the extended and

retracted positions.

4. The powder actuated tool of claim 3, wherein the exhaust discharge path extends

between the overlapping portions of the cap sleeve and receiver sleeve.

5. The powder actuated tool of claim 1 further comprising an internal exhaust

13
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discharge path between the receiver and the barrel, the internal exhaust discharge path

communicating with the exhaust batfle when the barrel 1s in the retracted position.

6. The powder actuated tool of claim 1 further comprising a spring member
disposed between the cap and the receiver, the spring member biasing the barrel in the
extended position, the spring member enclosed by the substantially enclosed exhaust baffle

when the barrel is in the retracted and extended positions.

7. The powder actuated tool of claim 6 further comprising a piston reciprocatingly
disposed in the barrel between an extended position and a retracted position, a first pawl
extending from the receiver and protruding through a first elongated slot disposed axially along
a first side of the barrel, the first pawl engageable with the piston, whereby the first pawl

moves the piston to the retracted position when the barrel is moved to the extended position.

8. The powder actuated tool of claim 7 further comprising a second pawl extending
from the receiver and protruding through a second elongated slot disposed axially along a
second side of the barrel, the second pawl engageable with the piston, whereby the first and
second pawls move the piston to the retracted position when the barrel 1s moved to the extended

position.

9. A powder actuated tool comprising:

a barrel having a muzzle,

a receiver reciprocatingly receiving a portion of the barrel, the barrel
reciprocatable in the receiver between an extended position and a retracted position;

a substantially enclosed exhaust baffle disposed between the receiver and the
muzzle when the barrel is in the retracted position; and

means for removing exhaust residue from the powder actuated tool as the barrel

is reciprocated between the extended position and the retracted position.

10. The powder actuated tool of claim 9 further comprising an exhaust discharge
path between the receiver and the barrel, the exhaust discharge path communicating with the

substantially enclosed exhaust baffle when the barrel is in the retracted position.
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11. The powder actuated tool of claim 9 further comprising a cap having a cap end
portion fixedly coupled axially to the muzzle and extending generally radially therefrom, the
cap having a cap sleeve extending from the cap end portion toward the receiver, the cap sleeve
and the receiver coaxially overlapping when the barrel is in the retracted position to form the

substantially enclosed exhaust baffle.

12. The powder actuated tool of claim 11 wherein the means for removing exhaust

residue comprises a spring member disposed between the cap end portion and the receiver.

13. The powder actuated tool of claim 9 further comprising:

a receiver sleeve extending from the receiver toward the muzzle; and

a cap having a cap end portion fixedly coupled axially to the muzzle and
extending generally radially therefrom, the cap having a cap sleeve extending from the cap end
portion toward the receiver; and

the cap sleeve and the receiver sleeve substantially coaxially overlapping at least

when the barrel is in the retracted position to form the substantially closed exhaust baffle.

14. The powder actuated tool of claim 13 wherein the means for removing exhaust
residue comprises a spring member disposed between the cap end portion and the receiver, the
spring member engageable with one of the cap sleeve and the receiver sleeve when
reciprocating the barrel between the extended and retracted positions to remove exhaust residue

from the powder actuated tool.

15. The powder actuated tool of claim 13 further comprising a reverse exhaust
discharge path between the overlapping portions of the cap sleeve and the receiver sleeve when

the barrel is in the retracted position.

16. A method for baffling exhaust discharged from a powder actuated tool, the
method comprising:
reciprocatingly disposing a barrel between extended and retracted positions In

a recelver;

discharging exhaust from between the barrel and the receiver toward a muzzle

15
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of the barrel;

baffling exhaust discharged from between the barrel and the receiver in a
substantially enclosed exhaust baffle formed between overlapping portions of the receiver and
a cap sleeve coupled to the barrel;

venting exhaust from the exhaust baffle along an exhaust discharge path
extending between overlapping portions of the cap sleeve and the receiver when the barrel 1s

in the retracted position.

17. The method of claim 16 further comprising removing exhaust residue from the
powder actuated tool when reciprocating the barrel in the receiver between the extended and

retracted positions.

18. The method of claim 16 further comprising forming the substantially enclosed
exhaust baffle by substantially coaxially overlapping a receiver sleeve extending from the
receiver toward the muzzle with the cap sleeve coupled to a cap end portion fixedly coupled

axially to the muzzle when the barrel is in the retracted position.

19. The method of claim 18 further comprising removing exhaust residue from the
powder actuated tool by engaging a spring member disposed between the cap end portion and
the receiver with one of the cap sleeve and the receiver sleeve when reciprocating the barrel

between the extended and retracted positions.

20. The method of claim 18 further comprising removing exhaust residue from the
powder actuated tool by engaging the cap sleeve with the receiver sleeve when reciprocating

the barrel between the extended and retracted positions.

21. The method of claim 18 venting exhaust from within the substantially enclosed
exhaust baffle toward the receiver along a reverse exhaust discharge path extending between

overlapping portions of the cap sleeve and receiver sleeve when the barrel is 1n the retracted

position.

22. The method of claim 21 further comprising venting exhaust from within the

16
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substantially enclosed exhaust baffle between the cap end portion and the barrel.

23. The method of claim 16 further comprising:

biasing the barrel in the extended position with a spring disposed between the
cap disposed about the barrel and the receiver; and

enclosing the spring within the exhaust baffle when the barrel is in the extended

and retracted positions.

24, A powder actuated tool comprising:

a barrel having a muzzie;

a receiver receiving a portion of the barrel, the barrel reciprocatable in the
receiver between extended and retracted positions;

a cap coupled to the muzzle, the cap having a sleeve extending toward the
receiver,

a portion of the cap sleeve and a portion of the receiver overlapping when the
barrel is in the retracted and extended positions, an exhaust baffle formed between the receiver
and the cap and an exhaust discharge path formed between the overlapping portions thereof
when the barrel is in the retracted positions;

a spring disposed about the barrel between the receiver and the cap, the spring

enclosed by the exhaust baffle when the barrel is in the extended and retracted positions.

25. The powder actuated tool of claim 24 further comprising a receiver sleeve
extending from the receiver toward the muzzle, the cap sleeve disposed about and coaxially

overlapping the receiver sleeve when the barrel is in the extended and retracted positions.
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