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POWDER-ACTUATED TOOL 

BACKGROUND OF INVENTION 

This invention relates generally to the ?eld of pow 
der-actuated tools for driving fasteners or the like into 
masonry, concrete, wood, steel, or the like and more 
particularly, to an improved barrel assembly for such 
tools. 
One type of powder-actuated tool for driving fasten 

ers, studs, or the like includes a fastener driving mem 
ber. The energy from the propellant-charge actuates 
the fastener driving member which in turn drives the 
fastener or stud into the work material. In tools of this 
type, there is sometimes a problem of residue being 
built up in the tool after many ?rings, rendering the 
tool partially or totally inoperable and requiring fre 
quent cleaning; 
This is especially a problem in tools which include a 

housing having a tubular forward portion in which a 
barrel assembly is mounted for axial reciprocal motion, 
between a breech open position and a breech closed 
position. A fastener driving member is mounted inthe 
barrel assembly and is driven by the force of the gas 
generated by the ignition of the propellant charge from 
its driving position adjacent the propellant-charge re 
ceiving chamber at the breech end of the barrel to its 
driven position whereby a fastener positioned at the , 
muzzle end of the barrel is driven into the work piece. 
The barrel assembly of tools of this‘ type is provided 

with an axially extending groove in its side wall through 
which a pawl member mounted on the housing extends. 
The pawl member serves to return the pistonmember 
from its driven to its driving position when the barrel 
assembly is moved from its breech closed to its breech 
open position'in a manner well known in the art. 

SUMMARY OF INVENTION 

One object of the present invention is the provision 
of a powder-actuated tool of the type utilizing a fas 
tener driving member wherein the build-up of undesir 
able residue is reduced. 
A more speci?c object of the present invention is the 

provision of a powder-actuated tool having a barrel as 
sembly constructed to reduce the build-up of undesir 
able residue. 
These and other objects of the invention may be real 

ized according to the preferred embodiment of the in 
vention by providing at least one groove in the interior 
of the barrel assembly which extends axially forward 
from a point forward of the powder charge receiving 
chamber. The groove is in communication with the at 
mosphere whereby the gas and entrained residue is 
vented to the atmosphere. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a transverse sectional view of a tool em 

bodying the present invention; 
FIG. 2 is a transverse sectional view taken along the 

lines of 2—2 of FIG. 1; and 
FIG. 3 is a transverse sectional view taken along the 

lines of 3—3 of FIG. 1. 

DETAILED DESCRIPTION 

Referring speci?cally to the drawing, FIG. I shows a 
speci?c type of powder-actuated tool embodying the 
present invention in a speci?c formxThetool, in gen- ‘ 
eral, comprises a housing 2 including‘a‘ tubular forward 

2 
portion 4 and a rearward portion 6. The tubular for 
ward portion 4 includes an ejection port 8 which pro 
vides. access for loading and unloading a propellant 
charge, which may be in a metallic cartridge case or in 

5 the form of a caseless charge. The rearward portion 6 
of the housing 2 houses the ?ring mechanism 10 and 
also includes a pistol, grip l2 and‘a trigger guard 14. 
The ?ring mechanism 10 includes a breech face 16 

having a frusto-conical opening 18 therein. A ?ring pin 
20 is mounted behind the breech face 16 for axial 
movement in . the housing 2 and includes a frusto 
conical nose portion 22, a body portion 24 and a rear 
wardly extending rodportion 26. The ?ring pin 20 is 
urged forwardly by a suitable spring member 28. A de 
tent member 30 extends radially downwardly from the 
body ‘protion 24 of the firing pin 20. The detent mem 
ber 30 is spring biases outwardly by a suitable spring 
means 32. 

A cocking rod 34 is mounted for reciprocation in the 
rearward portion 6 of the housing 2 and includes a for 
ward portion'36 extending through the breech face 16 
and into the tubular forward portion 4 of the housing 
2. The cocking rod 34 may be spring biased forwardly 
by a suitable spring member 38. The cocking rod 34 
may also include an elongated opening 40 through 
which the detent member 30 on the ?ring pin 20 may 
extend. 
A trigger member 42 having a sear portion 44 may be 

pivotally mounted above the trigger guard 14 by a pivot 
pin 46. The trigger is resiliently urged away from the 
?ring position by a spring member 48. 
A barrel assembly 50 is reciprocally mounted within 

the forward tubular portion 4 of the housing 2 and ex 
tends from the muzzle end thereof. The barrel assembly 
50 includes a barrel member 52 having a bore 54 
therein, a muzzle bushing 56 threadedly secured within 
a threaded counterbore 58 at the forward or muzzle 
end of the barrel member 52, and a shroud member 59. 
The barrel member. 52 includes a main barrel body 

60 having a propellant charge receiving chamber 62 at 
its breech end for the reception of a propellant charge 
64 which in the form shown in FIG. 1 comprises a me 
tallic cartridge. The muzzle end 66 of the barrel mem 
ber 52 into which the counterbore 58 extends is en 
larged. A plurality of slots 68, 70, 72, and 74, are 
equally spaced about the side 'wall of the main barrel 
member body 60. There are four such slots in the pre 
ferred embodiment. A steel sleeve member 76 is press 
?tted onto the main barrel member body 60 and ex 
tends from a point adjacent the breech end thereof to 
the enlarged muzzle end 66. The sleeve member 76 
covers the slots 68, 70', and 72 in the main barrel mem 
ber body 60 and has a slot 78‘ therein which is coexten 
sive with the bottom slot 74 in the main barrel member 
60 to provide an opening for the pawl member 80. As 
the sleeve member 76 covers the slots 68, 70, and 72 
in the main barrel member body 60, such slots actually 
form grooves in the barrel member 52 which do not ex 
tend through the barrel member 52. 
The forward end of slots 68, 70, 72, and 74 terminate 

at a point rearward of the enlarged forward portion 66 
of the barrel member 52. Arcuate grooves 80, 82, 84, 
and 86 are machined in the interior surface of the bar 
.rel member 52 and extend from the bottom of the 
counter bore 58 to the end of each of the slots 68, 70, 
72, and 74. The grooves 80, 82, 84, and 86 arcuate in 
cross-section with a diameter greater than the width of 
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the slots 68, 70, 72, and 74,‘ but do not extend through‘ 
the wall of the barrel member 52. Radially extending 
ports 88, 90, 92, and 94 through the wall of the barrel 
member 52 provides communication between the 
grooves 80, 82, 84, and 86 respectively and the atmo 
sphere. ‘ 

A piston member or fastener driving member 96 is 
mounted for reciprocal movement between a driving. 
position and a driven’ position within the barrel assern-, 
bly 50. The piston member 96 includes a generally'cy 
lindrical enlarged head portion 98 and a reduced elon 
gated forward cylindrical shank portion 100. A piston 
ring 102 may be mounted within a suitable groove 104 
which extends about the circumference of the head . 

portion 98 of the piston member 96. 
The muzzle bushing 56, which is threadedly secured 

to'the forward end of the'barrel member 52, includes 
a bore 106 of lesser diameter than the diameter of the 
bore 54, of barrel member 52. The muzzle bushing 56 
is provided with a counterbore 108 in its rearward sur 
face. A suitable buffer member 110 is mounted in the 
counterbore 108 to absorb the energy of the piston 
member 96 in therevent the piston member 96 is over 
driven. In the preferred embodiment, the buffer mem 
ber 110 comprises a hollow cylindrical member fabri 
cated from any suitable material such as polyurethane, 
nylon, or other suitable elastomeric surface. The inte 
rior diameter of the buffer member 110 must be at least 
as great as the diameter of the bore 106 of the muzzle 
bushing 56, which in turn is of such a size as to slidably 
receive the shank portion 1000f the piston member 96. 
The buffer member 110 extends rearwardly in the tool 
out of the counterbore 108, into the bore 54 of the bar 
rel member 52 for a short distance. 
The shroud member 59 surrounds the muzzle end 66 

of the barrel member 52 and includes an internal ?ange 
11 l which is positioned between the forward end of the 
barrel member 52 and a shoulder 113 on the muzzle 
bushing 56. The shoulder 113 is spaced axially for 
wardly from the end of the barrel member 52 so that 
the shroud member 59 has some axial play. The en 
larged muzzle end 66 of the barrel member 52 includes 
axially extending planar surfaces which intersect each ‘ 
of the ports 88, 90, 92, and 94 and have a width slightly 
greater than the diameter of the ports. 
The pawl member 80 is threadedly attached to the, 

forward end of the housing 2 and includes a stem por 
tion 112 which extends through the slot 78 in the sleeve. 
member 76 and the slot 74 in the main barrel body 60 
into the interior of the barrel member, 52. The stem 
portion 1 12, in addition to serving as a barrel guide and 
stop means for limiting forward movement of the barrel 
assembly 50, also serves to return the piston member. 
96 to its ?ring position by means of engagement by the 
stem' portion 112 with the forward surface of the'head 
portion 98 of the piston member 96 as the barrel as 
sembly 50 is moved into‘ its forward position. 
As is shown in FIG‘ 1, the slots 68, '70, 72, and 74 ex 

tend axially forward from a point forward of the propel 
lant charge ‘receiving chamber 62, to a point slightly 
rearward of the enlarged forward portion 66 of the bar 
rel member 52. The grooves formed in the barrel mem 
ber 52 by the slots 68, 70, and 72 and grooves 80, 82, 
and 84 extend from a point forward of the rearward 7 
face of the enlarged head portion 98 of the piston mem 
ber 96 when the piston member 96 is in its driving posi 
tion to a point forward of the forward face of the en 
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4. 
larged head portion 1980f the piston member 96 when 
the pistonmember is in its normal driven position. The) 
ports 88, 90, 92',‘and 94 are so positioned that when the 
barrel assembly 50 is moved into thetiring position, the 
ports are positioned‘axially, forward of the forward end 
of the housing 2. ' 

In operation after a fastener is positioned in the bore 
106 of the muzzle bushing 56 and a suitable propellant > 

charge is positioned within the propellant charge re 
ceiving chamber62, the tool may be positioned against 
a suitable work surfacev To ?re the ‘tool, the operator 
must push down on the housing 2 to move the housing , 
2 forward relative tOrthB barrel assembly 50. In so do_ 
ing, the cocking rod 34 abuts the rearward end of the 
barrel member 52 so that the housing 2 moves forward 
relative thereto. By virtue of the detent member 30 ex 
tending into the opening. 40 in the cocking rod 34, the 
housing 2 also moves forward relative to the firing pin 
20 until the breech face 16 abuts the rear surface of the 
barrel assembly 50., At this point, the .detent member 
30 of the ?ring pin20 is in operable alignment with the I 
sear portion 44 of the trigger member so that by pulling 
the trigger member 42 the sear portion 44 will release 
the'detent 30 from the cocking rod 34 and the firing pin 
will ?y forward under the action of its spring member 
28 until the nose portion 22 thereof projects through 
the frusto-conicalopening 18 in the breech face of the ~i 
propellant charge. , 
The gas generated by‘ the actuation of the propellant 

charge will drive the piston .member 96 forwardly 
toward the muzzle end of the tool and drive the fas 
tener into the work surface. As the rearward face ofthe 
head portion 98 of the piston member 96 passes the 
rearward end of the grooves in the barrel member 52 
formed by the slots 68, 70, and 72 in the main barrel 
body 60, the gas will flow along such grooves, along the 
arcuate grooves 80, 82,‘ and 84, and outv through the 
ports 88, 90, and 92m the atmosphere. Due to the fact 
that the‘ pawl member 8O extends into the slot 74, the 
flow of gas along the slot‘ 74 and groove 86 will be 
somewhat restricted although it is possible that some 
gas will escape around the pawl member 80 and ?ow 
along groove .86 and out through‘ vent 94 to the atmo 
sphere. The gas will carry along with ‘it agood portion‘ 
of the residue generated by the burning of the propel 
lant charge. This results in a reduction of the amount . 
of residue built up on the tool and permits a'greater. 
number of ?rings before the tool needs cleaning or be 
comes inoperable. The above described arrangement‘ 
provides means for permitting the gas to escape to the 
atmosphere while maintaining proper guidance‘, of the ‘ 
fastener driving member. v 

V The above description of the preferred embodiment 
was directed to a specific tool. ltis contemplated that 
other arrangements can be used. For example, depend 
ing upon the particular type of muzzle bushing ,or, 
whether a separate muzzle bushing iseven used, it is 7 
possible that the grooves can extend to the muzzle end 
of the tool at which point they communicate with the 
atmosphere. It is also'possible in theevent that the bar- ' 
rel assembly is substantially enclosed in a housing, that ' 
the vents providing communication between the 
grooves and the atmosphere could extend through the 
housing. . , _. 

many changes and variations of the specific em 
bodiment disclosed may be made without departing 

' from thefinventive concept. It is intended that the fore 
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going description of the preferred embodiment be con 
sidered as exemplary only and that thescope of this in 
vention be ascertained from the following claims. 
What is claimed is: 
l. A powder-actuated fastening tool including a 

housing having a forward tubular portion, a barrel as 
sembly having a bore therein mounted for reciprocal . 
movement between a breech open position and a 
breech closed position, a piston member in said bore 
moveable between a driving position and a driven posi 
tion, a propellant charge receiving chamber in the 
breech end of the barrel assembly, a slot through the 
wall of the barrel assembly extending from a rearward 
point forward of said propellant charge receiving 
chamber to a point spaced axially rearwardly of the for 
ward end of said housing when said barrel assembly is 
in its breech closed position, a pawl member mounted 
on said housing and having a portion extending through 
said slot into the bore in said barrel assembly, a groove 
in the interior wall of said barrel assembly extending 
from the forward end of said slot to a forward point 
which is axially forward of the forward end of said 
housing when said barrel assembly is in its breech 
closed position, at least one groove in the internal wall 
of the bore of said barrel assembly extending from a 
point forward of said propellant charge receiving 
chamber to a point axially forward of the forward end 
of said housing when said barrel assembly is in its 
breech closed position, and port means in said barrel 
assembly providing communication between all of said 
grooves and the atmosphere at a point forward of the 
forward end of said housing when said barrel assembly 
is in its breech closed position. 

2. The powder—actuated fastening tool of claim 1 fur 
ther including a shroud member surrounding said bar 
rel assembly at least in the region of the opening of said 
port means to the atmosphere. 

3. A powder-actuated fastening tool including a 
housing having a forward tubular portion, a barrel as 
sembly having a bore therein mounted for axial recip 
rocal movement in said forward tubular portion be 
tween a breech open position and a breech closed posi 
tion. a piston member mounted in said bore moveable 
between a driving position and a driven position, said 
barrel assembly including a barrel member having an 
enlarged muzzle end, a muzzle bushing received in said 
muzzle end and extending forwardly therefrom, a pro 
pellant receiving chamber positioned at the breech end 
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of said barrel member, said barrel member including a 
main barrel body having a plurality of slots extending 
from .a point axially forward of said propellant charge 
receiving chamber to a point rearward of said enlarged 
portion, a tubular sleeve surrounding said main barrel 
body and covering said slots, an arcuate groove in the 
internal wall of said main barrel body extending from 
theforward end of each of said slots to a point forward . 
of the forward end of said housing when said barrel as 
sembly is in its breech closed position, and port means ‘ 
located in the enlarged portion of said barrel member 
providing communication between said grooves and 
the atmosphere, said port means opening to the atmo 
sphere at a point forward of the forward end of said 
housing when said barrel assembly is in its breech 
closed position. 

4. The powder-actuated tool of claim 3 further in 
cluding a shroud member covering said enlarged end of 
said barrel member, said shroud having a forward in 
turned flange, said muzzle bushing having stop means 
thereon for limiting forward movement of said shroud 
relative to said barrel assembly spaced from the for 
ward end of said barrel member, said ?ange extending 
into the space between said stop means and the forward 
end of said barrel member, the outer surface of said en 
larged portion of said barrel member having reduced 
planar portions intersecting said port means. . 

5. The powder-actuated tool of claim 3, said main 
barrel body having a further slot therein extending 
from a rearward point ‘forward of said propellant 
charge receiving chamber to a forward point spaced 
rearwardly of the forward end of said housing when 
said barrel assembly is in its breech closed ‘position, 
said tubular sleeve having a slot therein coextensive 
with said further slot, a pawl member mounted on said 
housing and having a portion extending through said 
slot in said sleeve and said further slot into the bore in 
said barrel assembly, a groove in the interior wall of 
said main barrel body extending from the forward end 
of said further slot to a forward point spaced axially for 
ward of the forward end of said housing when said bar 
rel assembly is in its breech closed position, and port 
means in said main barrel body providing communica 
tion between the forward end of the groove extending 
from said further slot and the atmosphere when the 
barrel assembly is in its breech closed position. 


