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34 Claims. (C. 227-1) 

The present invention relates to a fastener driving ap 
paratus and, more particularly, to a portable hand tool 
capable of driving large fasteners such as common nails 
the the like which are supplied from a continuous carrier 
strip. 
The increasing use of automatic fastener driving tools 

for driving large fasteners has resulted in the requirement 
for a new and improved tool which is capable of driving 
these fasteners supplied from a carrier strip formed of 
strong flexible material such as plastic and the like. It is 
not practical to cement the fasteners together as is com 
monly done in the case of smaller staples because of the 
interference between the heads of the nails. Thus, it is 
generally necessary to provide a carrier strip in which the 
shanks of the nails are held in spaced apart parallel rela 
tion. The carrier strip must be relatively strong to hold 
these large fasteners yet flexible enough to be coiled to 
fit in a magazine assembly of a portable fastener driving 
tool. 

With this in mind, it is a principal object of the present 
invention to provide a new and improved fastener driving 
tool which is capable of driving relatively large fasteners 
such as common nails and the like supplied from a con 
tinuous flexible carrier strip. 

It is another object of the present invention to provide 
a new and improved fastener driving tool including means 
for positive positioning each successive fastener of the 
carrier strip in a proper crientation with the drive track 
of the tool for driving by the driving element. 

It is another object of the present invention to provide 
a new and improved magazine and feed assembly for a 
portable fastener driving tool which is capable of holding 
a relatively large supply of fasteners carried on a con 
tinuous flexible carrier strip and which positively indexes 
each successive fastener on the strip into a feed position 
wherein it is then positively separated from the strip and 
fed into the drive track of the tool. 

Another object of the present invention is the provision 
of a new and improved pneumatically operated maga 
Zine assembly for a fastener driving tool which is auto 
matically actuated in selected synchronous relation with 
the movements of the fastener driving element of the 
tool. 

Still another object of the present invention is the pro 
vision of a new and improved pneumatically operated 
magazine assembly for a fastener driving tool which pre 
vents firing of the tool after the last fastener in the maga 
zine has been driven. 
Yet another object of the present invention is the pro 

vision of a new and improved pneumatically operated 
magazine assembly for a fastener driving tool which is 
automatically disabled from supplying fasteners to the 
drive track of the tool until the lower end of the drive 
track is positioned against a workpiece. 
Yet another object of the present invention is the pro 

vision of a new and improved magazine assembly in 
which new and improved means are provided for posi 
tively separating each successive fastener from the car 
rier strip prior to the feeding of the fasteners into the 
drive track. 
The foregoing and other objects and advantages of the 

present invention are accomplished by the provision of 
a new and improved tool for driving fasteners supplied 
from a continuous flexible carrier strip. The tool in 
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cludes a reciprocal fastener driving element which is slid 
ably disposed within a drive track having a fastener feed 
opening in the wall thereof. A magazine assembly is 
provided which includes fastener indexing means having 
rotatable sprocket means with fastener receiving grooves 
spaced around the periphery thereof. The grooves en 
gage successive fasteners of the carrier strip to positively 
move and index each fastener into a feed position im 
mediately adjacent the feed opening in the wall of the 
drive track. A fastener pusher is provided to sever the 
previously indexed fastener from the carrier strip and 
move the individual fastener into the drive track. 

Pneumatically operated means are provided for actuat 
ing the fastener indexing means and for actuating the 
pusher in selected synchronous relation with the move 
ment of the fastener driving element. A pneumatic safety 
device is provided which prevents actuation of the tool 
unless the drive track is pressed against a workpiece, and 
additional means are provided for disabling the index 
ing and pusher means from operation after the last 
fastener in the carrier strip has been driven. 
Many other objects and embodiments of the present in 

vention will become apparent from considering the fol 
lowing detailed description in conjunction with the draw 
ings in which: 

FIG. 1 is a sectional view of a fastener driving tool 
embodying the present invention and shown in a normal 
position; 
FIG. 2 is a sectional view of the magazine and feed as 

sembly of the fastener driving tool of FIG. 1 taken sub 
stantially along the line 2-2 in FIG. 1; 

FIG. 3 is a sectional view similar to FIG. 1 showing 
the drive tool in its operated position; 

FIG. 4 is a sectional view similar to FIG. 1 showing 
it after release but prior to restoration to its normal con 
dition; 
FIG. 5 is a sectional view taken along line 5-5 in FIG. 

1 showing the fastener indexing means in its normal posi 
tion; 

FIG. 6 is a view similar to FIG. 5 taken along line 
6-6 in FIG. 3 and showing the fastener pusher means 
in a retracted position; 

FIG. 7 is a view similar to FIG. 5 taken along line 
7-7 in FIG. 4 and showing the fastener indexing means 
in a disabled position; and 

FIG. 8 is a perspective view of the fastener indexing 
means of the present invention. 

Referring now to the drawings, there is illustrated a 
new and improved pneumatically operated fastener driv 
ing tool 10 which is constructed in accordance with the 
present invention. The tool 10 includes a main housing 
12 which is preferably constructed of a strong, light 
weight material such as aluminum in order that the tool 
can be easily manipulated by an operator. The main 
housing 12 includes a rearwardly extending hollow han 
dle 14 which serves as a reservoir for compressed air sup 
plied to the tool by a flexible hose (not shown). The 
forward portion of the main housing 12 provides a ver 
tically disposed cylindrical chamber 16 which extends 
downwardly from the forward end of the handle 14. The 
upper end of the chamber 16 is in communication with 
the interior of the handle 14 by means of an enlarged 
opening 18 in the upper side wall of the chamber and 
is continually supplied with compressed air from the 
handle. - 

The chamber 16 contains a fastener driving mechanism 
20 which includes a piston assembly 22 movably dis 
posed within a sliding sleeve 24 carried in the upper por 
tion of the chamber. A fastener driving element 26 is 
secured to the lower end of the piston assembly 22 and 
when the tool is fired, the fastener driving element moves 
downwardly in guided sliding engagement within a drive 



3,261,526 
3 

track 28 formed in a nosepiece assembly 30 which is 
disposed at the lower depending end of the chamber 16. 
The drive system for the element 26 is of the general type 
shown and described in Wandel et al. Patent Nos. 2,979,- 
725 or 3,043,272. 
A magazine assembly 32 is provided in order to feed 

individual nails 34 into the drive track 28 to be driven 
by the tool. The nails 34 are of the headed type such 
as common nails and are supplied from a flexible, con 
tinuous carrier strip. 36 of considerable length. An en 
larged magazine housing 38 (FIG. 2) is provided in order 
to receive and contain a considerable number of the nails 
on the carrier strip. The magazine assembly 32 includes 
guide means for guiding the nails carried by the strip 
forwardly from the housing 38 toward the nosepiece as 
sembly 30 where a nail indexing means 40 (FIGS. 5-7) 
positively positions each successive nail into a feed posi 
tion closely adjacent a feed opening in the drive track 
28. Adjacent the forward end of the magazine assem 
bly there is provided a reciprocally movable pusher 42 
which engages successive nails arriving in the feed posi 
tion and separates them from the strip 36 to feed them, 
one at a time, into the drive track 23. 

In order to initiate a firing stroke of the tool for driv 
ing the nails, there is provided a manually operated valve 
means 44 (FIG. 1) which is actuated by a trigger 46 car 
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ried on the handle 14 of the tool. A magazine operating 
mechanism, indicated generally as 48, is operatively asso 
ciated with the valve means 44 to operate the nail index 
ing means 40 and pusher 42 in a selected timed relation 
with the firing stroke of the tool. The magazine operat 
ing mechanism 48 includes a movable operator piston as 
sembly 50 which is connected to the pusher 42 and which 
is operatively linked with the nail indexing means 40 
by means of a pawl member 52. 
The operator piston assembly 50 is disposed for sliding 

movement within a valve cylinder 54 defined in a base 
member 56 which forms a central body of the magazine 
assembly 32. 
plurality of air passageways and valve chambers for pneu 
matically interconnecting the manually operated valve 
means 44, the chamber 16, the reservoir handle 14, and the 
valve cylinder 54 in order that the tool can be fired and the 
magazine assembly 32 operated in a timed sequence there 
with to position a new fastener 34 in the drive track 28 
in preparation for the next driving stroke of the tool. 
The tool is provided with an automatic safety device, 

generally indicated as 58, which operates to disable the 

The base member 56 is provided with a . 
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tool and prevent the firing thereof until the lower end 
of the nosepiece assembly 30 is positioned against a work 
piece 60. Various operating elements of the safety de 
vice 58 are carried by the base member 56 and include 
a plunger-type safety valve element 62 which is slidably 
disposed within a passage 64 formed in the base member. 
The magazine assembly 32 is also provided with auto 

matic means for preventing the firing of the tool after the 
last nail has been driven, which means includes a valve 
member 66 that is formed at the rear end of the operator 
piston assembly 50 and is operable to prevent the flow 
of compressed air into the valve cylinder 54 after the last 
nail in the magazine assembly has been driven. In con 
junction with this feature, a manual reset valve means 67 
is provided to reset the tool for operation after a new 
carrier strip of nails has been placed in the magazine 
assembly 32. 

Referring now to the fastener driving mechanism 20, the 
piston assembly 22 comprises a lower piston 68, an upper 
piston 70 of slightly larger diameter and a central neck 
72 of reduced diameter which integrally joins the upper 
and lower pistons into a single unit. The lower end of the 
piston assembly 22 is provided with an axial opening 22a 
for receiving the upper end of the driving element 26 
which is secured therein by a pin 74. 
The lower piston 68 is slidably disposed within a cyl 

inder liner 76 which is provided in a lower cylinder 78 
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4. 
formed in the chamber 6. The lower cylinder 78 is 
closed at the bottom end thereof by an end wall 80 which 
has a central aperture 82 in order to accommodate and 
guide the driving element 26 as it moves downwardly in 
a driving stroke. A port 84 is provided in the side wall 
of the lower cylinder 78 at the lower end thereof in order 
to maintain atmospheric pressure within the cylinder in 
the region below the lower piston 68. A stop member or 
bumper 86 of resilient material is disposed on the lower 
end Wall 80 of the lower cylinder to reduce the striking 
force on the end wall as the piston assembly 22 reaches 
the end of a driving stroke. An O ring 88 is disposed 
within an annular groove provided around the edge of 
the lower piston 68 to seal the piston to the internal surface 
of the lower cylinder liner 76. 
The upper piston 70 is slidably disposed within the 

sleeve 24 which in turn is mounted for sliding movement 
within an upper cylinder .98 formed in the upper end 
of the chamber 16. The upper end of the upper cylinder 
90 is closed by a removable cap assembly 92 which is 
threadedly engaged therewith, and the lower end of the 
cylinder 90 is in communication with the upper end of 
the lower cylinder 78. The lower end of the upper cyl 
inder 90 is provided with a narrow band portion 94 
having a slightly reduced diameter and lined with a liner 
96 which extends upwardly above an annular shoulder 
98 formed at the upper end of the reduced diameter band 
portion 94. An O ring 100 is disposed at the upper end 
of the liner 96 to provide a seal between the internal 
wall of the upper cylinder 90 and a portion 24a of the 
outer surface of the sliding sleeve 24. A port 02 is pro 
vided in the side wall of the upper cylinder 90, which 
port is aligned with a port 96.a formed in the liner 96 
to allow atmospheric air to enter an annular recess 104 
defined between the internal surface of the liner 96 and 
the band surface 24a of the sleeve 24 immediately below 
the O ring 100. 
The sliding sleeve 24 is constructed with a thickened 

wall portion at the lower end thereof forming a relatively 
narrow lower band portion 106 which slides within the 
liner 96, and an O ring 108 is disposed within an annular 
recess defined in the band portion 106 to provide an air 
tight seal between the band and the liner. Immediately 
above the band portion 106, the sleeve 24 is provided 
with a slightly thinner wall portion of relatively narrow 
width defining the narrow band portion 24a and having 
an outer surface which is sealingly engaged with the O 
ring 100 as previously described. Immediately above the 
portion 24a, the sleeve 24 is provided with an enlarged 
annular ring or piston portion 12, the outer surface of 
which is slidably engaged with the interior wall of the 
upper cylinder 90. Above the annular ring 112, the sleeve 
24 comprises a relatively thin walled portion 14, the 
upper edge of which is engageable with a resilient main 
valve element 116 in a main exhaust valve assembly 
118. The exhaust valve assembly 118 is carried on the 
cap assembly 92 and controls the connection of the 
upper portion of the interior of the sleeve 24 to the at 
mosphere. 
The internal diameter of the sleeve 24 is constant in 

order to accommodate the sliding movement of the upper 
piston 70 during the driving and return strokes of the 
piston assembly 22 and an O ring 129 is disposed within 
an annular groove provided in the edge of the upper 
piston 70 to provide a seal between the piston and the 
adjacent wall surface of the sleeve 24. 
When the sleeve 24 is in its upper position shown in 

FIG. 1 of the drawings, the upper end thereof is in con 
tact with the resilient main valve element 16, and com 
pressed air within the upper cylinder 90 cannot enter the 
interior of the sleeve to drive the piston assembly 22 
downwardly. In order to fire the tool, the sleeve 24 is 
moved downwardly until the lower end thereof reaches 
an annular shoulder 122 formed in the chamber 6 at the 
junction of the lower cylinder 78 and the upper cylinder 
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of spaced apart nail shank receiving grooves 150. The 
grooves 150 are spaced so that as the indexing means 40 
is rotated, successive nails 34 in the carrier strip 36 are 
picked up and moved around the curved portion 34 of 
the guide track 132 into the feed position. This rotating 
action of the indexing means moves the string of nails in 
the carrier strip 36 out of the magazine housing 38 for 
wardly along the guide track 132, and positively indexes 
each successive nail on the strip into the feed position 
shown in FIG. 6. As each successive nail 34 reaches 
the feed position, rotation of the indexing means is 
stopped because the shank of the nail as it reaches the feed 
position engages a side wall 135a of the short forward por 
tion 135 of the guide track. 

After a nail 34 has been positively indexed by the in 
dexing means 40 into the feed position, the pusher 42 
moves forwardly to its full forward position shown in 
FIGS. 1, 2, and 5. During the forward movement of 
the pusher 42, the upper tip 42a thereof engages the nail 
head; and the lower tip 42c engages the lower end of the 
nail shank to snap the nail away from the carrier strip 
36 and move it through the feed opening 128 into the 
drive track 28. When the head of the nail clears the 
feed opening 128, the nail then drops downwardly from 
the upper position in the drive track shown in phantom 
in FIG. 1 to the lower position shown in solid outline. 
To prevent the nail from dropping completely out of the 
drive track, a spring retaining means 151 is provided on 
the nosepiece assembly 30 which means includes a spring 
'member 152 having a nail head engaging portion normal 
ly extending into the drive track to retain the nail in the 
track until it is driven. As the driving element 26 moves 
downwardly on a driving stroke, the spring member 152 
is cammed outwardly as shown in FIG. 3 to allow the 
nail to be driven. 
The forward movement of the pusher 42 is limited by 

engagement of forwardly facing shoulders 42e on the 
legs 42a and 42c with the rear face 30a of the nosepiece 
assembly 30. When the pusher is in its forward position 
With the shoulders 42e engaging the rear face 30a of the 
nosepiece assembly, the forward ends of the tips 42a and 
42c are positioned tangent to the rearward most wall por 
tion (FIG. 1) of the drive track 28 so that a nail which 
has been moved into the drive track can drop freely 
downward until the head thereof engages the spring re 
taining member 152. 
The pusher 42 includes a central or bight portion 42f 

integrally formed with the upper and lower legs 42b and 
42d. As the pusher moves forwardly to feed a nail into 
the drive track 28 and subsequently is withdrawn to the 
position shown in FIGS. 6, and 7, the bight portion 42f 
is slidable within enlarged slots 136a and 138a provided 
in the guide plates 136 and 138, respectively. The bight 
42f of the pusher is tightly secured on a threaded shank 
50a disposed at the forward end of the operator piston 
assembly 50 by a nut 153. 
The operator piston assembly 50 includes a first cylin 

drical stem portion 154 disposed adjacent the end shank 
56a and terminating in an annular shoulder E55. Rear 
Wardly from the shoulder 155, there is provided a second 
larger cylindrical stem portion 156 which terminates in 
another annular shoulder 157. Rearwardly of the shoul 
der 157, there is provided a front piston 158 having an 
O ring 159 disposed in an annular recess around the pe 
riphery thereof. Adjacent the valve means 66 at the rear 
end of the operator piston assembly 50, there is provided 
a rear piston portion 160 having an O ring 61 disposed in 
an annular recess around the periphery thereof. The 
front piston 158 is slightly smaller in diameter than the 
rear piston 160 and the two are interconnected by an inte 
gral rod-like portion 162 of reduced diameter to provide 
an annular space 163 defined within the valve cylinder 
54 between the front and rear pistons of the operator pis 
ton assembly. 
The front piston 158 is slidably disposed within a for 
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8 
ward portion 164 of the valve cylinder 54, which portion 
is slightly smaller in diameter than a rear portion 165 of 
the valve cylinder in which the rear piston 160 is slidably 
mounted. The valve cylinder 54 is provided with a pair 
of wall ports 166 and 167 which are positioned in the wall 
of the cylinder in the central area thereof adjacent the 
juncture of the forward portion 164 and the rear portion 
165 of the cylinder. The upper port 166 is in communi 
cation with the manually operated valve means 44, and the 
lower port 167 is in communication with the manual re 
Set valve means 67. 
The pawl member 52 operatively interconnects the 

operator piston assembly 50 with the nail indexing means 
40. The pawl (FIG. 8) is comprised of an L-shaped 
spring member having both a short mounting leg 168 
which is disposed for sliding movement on the first stem 
portion 154 of the operator piston assembly 50 and a 
longer operating leg 169 which is deflectable outwardly 
during the later portion of the forward travel of the oper 
ator piston. The forward end of the leg 169 is provided 
with a vertically extending groove engaging member 170 
which is engageable within the grooves 150 of the upper 
and lower sprockets 42 and 144 to rotate the sprockets 
in a clockwise direction upon rearward movement of the 
paw. 

During the later portions of the forward travel of the 
operator piston assembly 50, the rear face of the mount 
ing leg 168 of the pawl 52 is positioned against the annu 
lar shoulder 155 on the piston assembly and the pawl then 
moves forwardly with the assembly. As the forward 
travel proceeds, the groove engaging member 170 at the 
forward end of the pawl is deflected outwardly by cam 
ming action with the teeth of sprockets 142 and 144. In 
Order to insure that the indexing sprockets 142 and 144 
are not rotated in counterclockwise direction by the cam 
ming action with the forwardly moving member 170, 
there is provided a resilient back lash pawl 171 (FIG. 2), 
the forward end of which engages successive nails 34 in 
the carrier strip 36 and prevents rearward movement of 
the strip while allowing forward movement thereof. 
Since the nails of the strip are engaged between the teeth 
of the Sprockets, the sprockets cannot be rotated in a 
counterclockwise direction unless the pawl 171 is disen 
gaged from the nails and hence possible back-lash during 
forward movement of the pawl 52 is prevented. After 
the member 170 moves far enough forwardly to clear two 
aligned teeth on the sprockets, it springs inwardly into 
engagement with the adjacent grooves 150 in these 
Sprockets. When the operator piston assembly 50 starts 
to travel rearwardly, the pawl 52 remains stationary while 
the stem portion 154 slides through the mounting leg 168 
until this leg abuts the rear face of the bight portion 42f 
cof the pusher 42. Upon further rearward travel of the 
operator piston assembly 50, the pawl 52 moves rearward 
ly thereWith and the member 170, which is engaged with 
the Sprockets 142 and 144, causes a clockwise rotation of 
the index means 48 to positively index the next nail 36 
into the feeding position shown in FIG. 6. 
Upon forward travel of the operator piston assembly 50 

during the next feeding stroke, the stem portion 154 moves 
for Wardly through the leg 168 of the pawl 52 until the 
shoulder 155 engages the leg. Further forward travel 
of the operator piston assembly 50 causes the pawl 52 to 
(move forwardly so that the groove engaging member 170 
at the forward end of the pawl will engage the next se 
lected groove 150 on the sprockets 142 and 144. When 
the operator piston assembly 50 next moves rearwardly, 
the index means 40 advances the next nail 34 in the car 
rier strip 36 into the feeding position. 
By means of the lost motion connection between the 

operator piston assembly 50 and the pawl 52, the pusher 
42 is moved through a considerably greater distance than 
the pawl, which only moves to rotate the indexing means 
40 an amount necessary to advance each successive nail 
from the strip into the feeding position. Additionally, 
the lost motion mechanism allows the pusher 42 to move 
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rearwardly for a short distance before the pawl 52 starts 
to move engaging the sprocket teeth to rotate the index 
ing means 40. This delay in the commencement of the 
rotation of the indexing means allows the forward tips 
42a and 42c of the pusher to be clear of the forward por 
tion of the guide track 135 so as not to interfere with the 
next successive nail 34 which is being fed into the feed 
position by the indexing means. The amount of rotation 
of the sprockets 142 and 144 between successive forward 
strokes of the pusher 42, if measured at the pitch circle 
of the sprockets, is exactly equal to the spacing between 
the centers of Successive nails 34 in the carrier strip 36, 
so that during each successive rotary movement of the 
sprockets, a new nail is carried into the curved section 
134 of the guide track 132. It should be noted that the 
outer surface of the curved portion 134 is substantially 
coextensive with the portion of the outer periphery of the 
sprockets defined by the outer ends of the teeth. The 
inner surface of the curved portion 134 is substantially 
coextensive with a portion of the root circumference of 
the sprockets measured at the bottom of the grooves 159. 
The manual valve means 44 controls the manual opera 

tion of the tool 10 and includes a hollow tubular member 
180 which communicates with the interior of the handle 
4 and which is supported for vertical sliding movement 

in a gland fitting 182 carried on the bottom wall of the 
handle 14. The lower end of the member 180 is slidably 
supported in the vertical slideway 184 defined in the body 
member 56 of the magazine assembly 32. An enlarged 
portion 186 at the lower end of the member 180 is pro 
vided with a downwardly facing conical valve surface 188 
at its lower end and an upwardly facing annular conical 
valve surface 190 at its upper end. Immediately above 
the upper valve surface 190, the tubular member is pro 
vided with a reduced diameter portion 192 which pro 
vides an annular space 95 between this portion and the 
walls of the slideway 184. 
The enlarged end portion 186 of the tubular member 

180 is disposed for sliding movement within a trigger 
valve chamber 194 formed in the body member 56, the 
upper end of the chamber 194 being in communication 
with the lower end of the slideway 184. The upper end 
of the valve chamber 194 is also provided with an O ring 
196 which encircles the opening to the slideway 184 and 
forms an upper valve seat cooperating with the upper 
valve surface 190 on the member 186. The lower end of 
the valve chamber 194 is provided with an O ring 198 
which encircles a bottom port 209 and forms a lower 
valve seat cooperating with the lower valve surface 188. 
The tubular member 80 is vertically movable between 

an upper position (FIG. 1) wherein the upper valve sur 
face 190 is seated against the upper O ring valve seat 196 
and a lower position (FIG. 3) wherein the lower valve 
Surface 188 is seated against the lower O ring valve seat 
198. The trigger 46 is pivotally mounted on a pin 202 
which is supported on a bracket 204 formed on the under 
side of the handle 14. The trigger includes a portion 206 
disposed forwardly of the pivot pin which is provided 
with a forwardly opening slot 208 in which is disposed a 
round lug or pin 2S6 carried on the tubular member 180. 
The trigger extends rearwardly of the pivot pin 202 and 
is biased downwardly to the position of FIG. 1 by a com 
pression spring 212. When the trigger is not being de 
pressed by an operator, the forward portion 206 is biased 
upwardly by the compression spring 212 to maintain the 
tubular member 180 in the upper position of FIG. 1 with 
the upper valve surface 190 seated against the upper O 
ring 196 in the valve chamber 194. In this position, com 
pressed air from the handle 4 flows freely through the 
tubular member 180 into the valve chamber 94. When 
the trigger 46 is actuated by an operator, the biasing 
Spring 212 is compressed, and the forward end 296 moves 
the tubular member downwardly to the position of FIG. 
3 in which the lower valve surface 188 seats against the 
lower O ring 198. In this position, compressed air can 
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not flow directly into the chamber 194 from the bottom 
end of the tubular member 180 but can flow out through 
the bottom port 200. Furthermore, in this position any 
air within the chamber 194 flows upwardly into the annu 
lar space 195 within the slideway 184 since the upper 
valve surface 190 is not seated against the upper O ring 
valve seat 196. When the trigger 46 is released, the tubu 
lar member 180 moves back to the upper position shown 
in FIG. 1 under the influence of the biasing force supplied 
by the compression spring 212. 

Directly beneath the lower end of the valve chamber 
194 and in communication therewith through the bottom 
port 200, there is provided a passage 214, one end of which 
communicates with the lower end of the safety valve pas 
Sage 64. The passage 214 is also in communication with 
the annular space 163 defined in the piston valve cylinder 
54 by means of the port 166. Thus, regardless of the 
position of the tubular member 180, compressed air from 
the handle is continuously supplied to the passage 214 and 
consequently to the annular space 163 directly from the 
lower end of the tubular member 180. 
Above the passage 214 and parallel thereto, there is 

provided a passage 216 which extends between the side 
wall of the valve chamber 194 and the left-hand side (as 
viewed in the drawings) of the safety valve passage 64. 
Aligned with the passage 216 and extending rearwardly 
from the right-hand side (FIGS. 1, 3, and 4) of the safety 
valve passage 64, there is provided a short passage 218. 
The rear end of the passage 218 is in communication with 
a vertically extending passage 220, the lower end of which 
is in communication with the rear end of the cylinder 
165 through a centrally disposed end port 222. The upper 
end of the vertical passage 220 is in communication with 
a horizontally extending passage 224 which communi 
cates with another vertical passage 226, and the upper 
end of this passage is in communication with the port 124 
in the side wall of the chamber 16. 
The annular space 195 within the slideway 184 com 

municates with one end of a ball valve chamber 228 
formed in the body member 56 through a passage 230. 
The other end of the ball valve chamber 228 is vented 
to the atmosphere through an end port 232 which is 
encircled by an O ring valve seat 234 disposed at one 
end of the chamber. A ball element 236 is disposed with 
in the chamber and is movable to seat against the O ring 
234 to close the exhaust port 232. 

In order to prevent the ball 236 from closing the exhaust 
port 232, there is provided a ball valve operator 238 which 
is centrally pivoted on a pin 240 carried by a bracket 242 
formed on the upper guide plate 136. The upper end of 
the operator 238 is provided with a ball engaging stem 244 
for holding the ball in an unseated position whenever the 
lower end of the operator is moved forwardly to the posi 
tion shown in FIG. 1 by engagement with the shoulder 
157 on the operator piston assembly 50. When the oper 
ator piston assembly 50 moves to the rear as shown in 
FIGS. 2 and 3, the shoulder 57 no longer engages the 
operator 238 and the ball 236 is then free to seat against 
the O ring 234 and shut the exhaust port 232. It should 
be noted that the shoulder 157 is positioned on the oper 
ator piston assembly 50 so that it will only engage the 
operator 238 during the final portion of the forward travel 
of the assembly. For example, the shoulder may be po 
sitioned on the assembly so that it will not engage the 
operator until the final A6' of its forward stroke. This 
provides an additional safety feature in that should a 
nail become jammed in the feed position preventing the 
full forward travel of the pusher 42 the operator 238 
will not be engaged by the shoulder 157 and the tool will 
not fire when the trigger is depressed because the ball 
236 will not be held off the seat 234 by the stem 244 of 
the operator 238. This is a desirable safety feature which 
prevents the jamming of nails in the feed slot 128 or the 
drive track 28 which might occur if the tool were fired 
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when a nail was misaligned or not properly positioned in 
the drive track. 
The automatic safety device 58 includes a vertically 

movable sensing rod 250 having its lower end normally 
disposed adjacent to and extending below the lower end 
of the nosepiece assembly 30 as shown in FIG. 1 so that 
when the nosepiece assembly of the tool is positioned 
against a workpiece 60 the rod will move upwardly rela 
tive thereto as shown in FIG. 3. The upper end of the 
sensing rod 250 is connected to the forward end of a lever 
252 which is pivotally mounted about a centrally disposed 
axis on a pivot pin 254 carried on a bracket 256 formed 
on the housing. The rear end of the lever 252 is con 
nected to the upper end of the valve element 62 by an end 
slot 252a which receives a pin 258 on the valve element. 
The rear portion of the lever 252 is biased upwardly by 
compressed air acting upwardly on the lower end of the 
valve element 62 and additionally there is provided a com 
pression spring 260 to bias the rear end of the lever up 
Wardly when there is no air pressure acting on the lower 
end of the valve element 62. Thus, the valve element 62 is 
normally biased to a "safe' position as shown in FIG. 1 at 
all times until the sensing rod 250 is moved upwardly. 
When the nosepiece assembly 30 is pressed against a work 
piece 60, the sensing rod 250 also engages the workpiece 
and moves upwardly to move the valve element 62 down 
wardly to a "fire' position shown in FIG. 3. 

- When the valve element 62 is in its upper or “safe' 
position shown in FIG. 1, communication between the 
passages 216 and 218 is interrupted by the valve element. 
However, communication between the passage 214 and 
the passage 218 is established through an end bore 62a 
and side opening 62b in the valve element 62. When the 
valve element 62 is in its lower or "fire' position shown in 
FIG. 3, communication is established between the passage 
216 and the passage 28 through an annular groove 62c 
formed in the valve element 62 and communication be 
tween the passage 218 and passage 214 is interrupted. 

Provision is made to vent the annular space 163 within 
the valve cylinder 54 by means of the manual reset valve 
67. The reset valve includes a conical valve surface 67a 
formed at the upper end thereof which is normally seated 
on an O ring valve seat 261 disposed in the lower end of 
a reset valve chamber 262. The upper end of the chamber 
262 is in communication with the annular space 163 
through the bottom port 167 in the valve cylinder 54, and 
the lower end of the chamber 262 is vented to the atmos 
phere by an exhaust port 264. The reset valve 67 includes 
a thin downwardly extending stem 67b having a button 
67c on the lower end thereof. The stem 67b extends 
through and is of smaller diameter than the exhaust port 
264 to allow an air flow out through the port when the 
button 67 c is pushed upwardly as shown in F.G. 4 to 
unseat the valve surface 67a from the O ring seat 261. 
Normally, the surface 67a will be seated against the O 
ring 261 because of the air pressure within the reset valve 
chamber 262, and unseating must be accomplished by 
manual upward movement of the valve. 

In order to operate the tool 10, a supply of the nails 
34 carried on a relatively long length of the continuous 
flexible carrier strip 36 is loaded in the housing 38 in a 
coiled manner as shown in FIG. 2. The leading end of 
the strip of nails is moved forwardly along the guide track 
132 until the first nail is engaged within the grooves 150 
on the sprockets 142 and 144 of the indexing means 40. 
Further forward movement of the nail strip causes 
the indexing means 40 to be rotated in a clockwise 
direction until the first nail in the strip is positioned 
in the feed position immediately adjacent the feed 
opening 128 in the nosepiece assembly 30 as shown in 
FIG. 6. During this rotation of the indexing sprockets, 
successive nails become engaged within successive ones 
of the grooves 150 and the carrier strip of nails is moved 
forwardly along the guide track 132. The pawl 52 does 
not interfere with this rotation of the sprockets, since the 
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forward end of the leg 169 will act as a ratchet and be de 
flected outwardly by each tooth of the sprockets. When 
the first nail in the strip reaches the feed position, the 
shank thereof will engage the side wall 135a of the short 
forward portion 135 of the guide track preventing fur 
ther rotation of the indexing means 40, and the operator 
will then know that the lead nail in the strip is properly 
positioned in the feeding position. 
When a compressed air source is connected to pressurize 

the reservoir handle 14 of the tool, the air flows freely into 
the upper cylinder 90 through the opening 18 and simul 
taneously flows through the interior of the tubular mem 
ber 80 and out the bottom end thereof to fill the valve 
chamber 194. From the chamber 194, the air flows into 
the annular space 163 in the valve cylinder 54 via the 
bottom port 200, the passage 214, and the top port 166 
in the valve cylinder 54. The air within the space 163 
also flows into the reset valve chamber 262 via the bottom 
port 167 and causes the reset valve 67 to positively seat 
and close the exhaust port 264. 

If the safety valve mechanism 58 is in the safe position 
shown in FIG. 1, air from the passage 214 flows into the 
passage 218 through the bores 62a and 62b of the valve 
element 62 or, if in the operated position, through the 
recess 62c. From the passage 218, air flows into the an 
nular space 26 around the central stem 72 of the piston 
assembly 22 via the vertical passage 220, the horizontal 
passage 224, the vertical passage 226, and the port 124. 
This causes the sleeve 24 to move upwardly and the piston 
assembly 22 to travel upwardly to the firing position 
shown in FIG. 1 in the manner previously described. In 
order to feed the first nail in the strip from the feed posi 
tion into the drive track the reset valve 67 is momentarily 
depressed which unseats the O ring 66 from the port 222 
at the rear of the valve cylinder 54 allowing air pressure 
to enter the rear end of the cylinder and move the oper 
ator piston assembly 50 on a forward or feeding stroke. 
The forward travel of the operator piston assembly 50 

causes the pusher 42 to move forwardly so that the tips 
42a and 42c engage the head and lower shank respec 
tively, of the lead nail 34 which has been previously 
placed in the feeding position. This forward movement 
of the lead nail severs the carrier strip 36 immediately 
adjacent the shank of the nail, allowing the nail to be 
separated from the strip and fed forwardly through the 
opening 128 into the drive track 28. As previously de 
scribed, as soon as the head of the nail completely clears 
the upper portion 128a of the feed opening 128, the nail 
will drop downwardly in the drive track until the head 
thereof is engaged by the nail retaining member 152 
which holds the nail within the drive track as shown in 
FIG. 1. 
The forward travel of the operator piston assembly 50 

and the pusher 42 is stopped when the forward shoulders 
42e of the pusher engage the rear face 30a of the nose 
piece assembly. Because of the lost motion connection 
between the pawl 52 and the operator piston assembly 50, 
the former does not move during the first portion of for 
ward travel of the latter. During the later portions of the 
forward travel of the operator piston assembly, however, 
the leg 168 of the pawl engages the shoulder 155 and the 
pawl then moves forwardly. During this forward move 
ment of the pawl, the groove engaging member 170 there 
of is deflected laterally outward by engaging the teeth of 
the indexing sprockets 42 and 144 as previously de 
scribed until finally after clearing the teeth it can move 
into engagement with the next successive groove of the 
sprockets. Also, toward the end of the forward travel 
of the operator piston assembly 50, the shoulder 157 en 
gages the lower end of the operator 238 to pivot this 
operator in a clockwise direction so that its upper end 244 
holds the ball 236 away from seating engagement with the 
O ring seat 234 surrounding the exhaust port 232. If the 
pusher 42 and operator piston assembly 50 is prevented 
from moving to the full forward position because of a 
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nail jamming in the feed slot 28, or drive track 28 the 
shoulder i57 will not engage the operator 238 to unseat 
the ball 236. As previously described, when this happens 
the tool cannot be fired and it is necessary to clear the 
jam before a firing stroke can be initiated. 
When it is desired to drive the nail which has been 

positioned in the drive track, the tool is disposed with the 
lower end of the nosepiece assembly 30 resting against 
the workpiece 60 into which the nail is to be driven. 
This causes the safety valve mechanism 58 to move to the 
"fire' position previously described. The trigger 46 is 
then depressed to the position shown in FIG. 3 by the 
operator to move the lower valve surface 188 against the 
lower O ring seat 198 in the valve chamber 194 and to 
unseat the upper valve surface 190 from the upper O ring 
seat 196. When this occurs, the annular space 126 about 
the stem 72 of the piston assembly 22 is connected to the 
atmosphere via the port 124, the passages 226, 224, 220, 
218, the annular groove 62c in the valve element 62, the 
passage 216, the valve chamber 94, the annular space 
195 within the slideway 184, the passage 230, the ball 
valve chamber 228, and the exhaust port 232. As pre 
viously described, when the annular space 126 is con 
nected to the atmosphere, a firing stroke is initiated with 
the piston assembly 22 moving rapidly downward so that 
the driving element 26 drives the nail in the drive track 28. 
When the space 126 is vented to the atmosphere, the 

right-hand or rear end of the cylinder 54 is also vented 
to the atmosphere because the end port 222 is in com 
munication with the vertical passage 220. When this 
occurs, the operator piston assembly 50 moves rapidly 
toward the rear because the air pressure within the an 
nular space ió3 acting on the rear piston portion 160 is 
no longer balanced by the pressure in the rear end of the 
cylinder 54. During the initial portion of the rearward 
travel of the operator piston assembly 50, the shoulder 
157 moves out of engagement with the lower end of the 
ball valve operator 233 allowing this operator to pivot 
so that the ball 236 seats against the O ring seat 234 
under the influence of the air pressure in the chamber 228 
closing the exhaust port 232. 

Thus, when the trigger 46 is released by the operator, 
the tubular member 180 moves upwardly, and air pressure 
again enters the space 126 and the rear end of the cylin 
der 54 through the valve chamber 194, the passage 216, 
the annular groove 62c in the valve element 62, and the 
passages 218, 220, 224, and 226. When the annular 
space 126 is again pressurized, the sleeve 24 moves up 
wardly; and the piston assembly 22 and driving element 
26 move upwardly on a return stroke as previously de 
scribed. Also when the rear end of the valve cylinder 54 
is again pressurized, the operator piston assembly 50 
starts its forward movement to feed another nail from the 
feeding position into the drive track 28. 

During the initial portion of the rearward travel of 
the operator piston assembly 50 the pusher 42 moves rear 
wardly so that the tips 42a and 42c thereof are clear of 
the forward end of the guide track 35 as previously 
described to allow the next nail in the strip to be indexed 
into the feed position and during this time the pawl 52 
remains stationary because of the lost motion connection 
between the former and latter. During the later portion 
of the rearward travel of the operator piston assembly, 
the bight 42f of the pusher 42 engages the leg 168 of the 
pawl 52 causing the latter to move rearwardly. As the 
pawl 52 moves rearwardly, the member 170 causes the 
sprockets 142 and 144 to rotate clockwise an amount 
equal to the width of a tooth and a groove. The rotation 
of the sprockets is stopped after this amount of rotation 
by the engagement of the next nail in the strip with the 
wall 135a of the short forward end 135 of the guide track 
132 (FIG. 6). When this engagement occurs, the rear 
ward travel of the operator piston assembly 50 and the 
pawl 52 is stopped in the position shown in FIG. 3 be 
cause of the connection between the pawl 52, the sprockets 
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4. 
142 and 144, and the operator piston assembly 50. Thus, 
the amount of rearward travel of the operator piston as 
sembly 50 is dependent on whether a nail reaches the wall 
135a at the forward end of the guide track 132. 

After the last nail in the strip has been driven, there are 
no means for limiting the amount of rotation of the 
sprockets and the amount of rearward travel of the op 
erator piston assembly 50. Accordingly, after the last 
nail has been driven, the operator piston assembly will 
travel rearwardly past the position of FIG. 3 until the 
valve member 66 at the rear end thereof engages the end 
port 222 of the valve cylinder 54 to close it as shown in 
FIG. 4. When this occurs, compressed air cannot enter 
the rear end of the cylinder 54 to move the operator pis 
ton assembly 50 forwardly, and the shoulder 157 will 
not engage the ball valve operator 238 to open the ball 
valve 236. With the ball valve 236 free to move in the 
chamber 228, it will always seat to close the exhaust port 
232 whenever pressure is supplied to the chamber from 
the passage 230. Thus, if the trigger 46 is depressed to 
fire the tool no air can be exhausted from the annular 
space 126 because the ball valve will immediately seat to 
close the exhaust port 232. Thus, after the last nail is 
driven, the tool is automatically disabled so that it cannot 
be fired. This is highly desirable since it has been found 
that firing tools of this type when there are no fasteners 
in them adversely affects the life of the tool. 

In order to move the operator piston assembly 50 out 
of the position shown in FIG. 4 so that the tool 10 can be 
used after reloading the magazine assembly with a new 
Supply of nails, the reset valve 67 is momentarily de 
pressed by the operator. This unseats the surface 67a 
from the O ring seat 260 and allows the air in the an 
nular space 63 to be exhausted to the atmosphere 
through the exhaust port 264. When the pressure in the 
space 163 is reduced sufficiently, the air pressure in the 
end port 222 acting against the rear end of the operator 
piston assembly 50 moves the piston assembly forwardly 
to unseat the valve 66 and allow the rear end of the cyl 
inder 54 to become pressurized. This action causes the 
operator piston assembly 50 to move forwardly and feed 
the lead nail into the drive track as previously described 
and the tool is again ready for use. 

Momentary unseating of the reset valve 67 as just de 
scribed, will not fire the tool since the top port 166 is 
small enough to prevent a rapid flow of air from the an 
nular space 26 into the annular space 163 and out the 
port 264, and thus, the pressure within the space 26 is 
not reduced enough to cause firing of the tool. Moreover, 
high pressure air is continually supplied to the passage 
24 and the annular space 63 from the lower end of the 
tubular member 180 and further tends to prevent the 
evacuation of the annular space 126 when the reset valve 
67 is actuated. Only a small reduction of pressure in the 
space S63 is required to cause the valve 66 to be unseated; 
and once unseated, the operator piston assembly 50 is 
moved forwardly because of the air pressure entering the 
rear end of the valve cylinder 54 through the port 222. 
Another method of firing the tool is possible by main 

taining the trigger 46 in a continually depressed position 
as shown in FIG. 3 and positioning the nosepiece assem 
bly 30 against the workpiece 60 whenever it is desired to 
drive a nail. When this is done, the safety valve 58 op 
erates as a triggering mechanism in allowing the annular 
space 126 to be connected to the atmosphere via the pas 
sages 226, 224, 220, and 218, the annular groove 62c, 
the passage 216, the chamber 194, the annular space 195, 
the passage 230, the valve chamber 228, and exhaust port 
232 when the safety valve is in the “fire' position as shown 
in FIG. 3. After firing in this manner, the piston as 
sembly 22 will not return to the top of the chamber 16 
as shown in FIG. 1 until the nosepiece 30 is moved away 
from the workpiece 60 to allow the safety valve 58 to 
move to the "safe' position. Thus, it is possible to fire 
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the tool by maintaining the trigger in a continually de 
pressed position and successively positioning the nose 
piece assembly 30 of the tool against the workpiece at 
the points where the nails are to be driven. After a 
driving or firing stroke of the tool has been completed, 
the piston assembly 22 will remain at the lower end of 
the chamber 16 until either the trigger 46 is released or 
the nosepiece assembly 30 of the tool is moved away 
from the workpiece allowing the safety valve 58 to move 
to the "safe' position. 
When either of these events occurs, the piston assem 

bly 22 will move to the upper end of the chamber 16 on a 
return stroke in preparation for another firing stroke. 
The tool can be fired either in the normal manner by 
positioning the nosepiece assembly 30 against a workpiece 
and then squeezing the trigger 46, or in the manner just 
described by first squeezing the trigger and then placing 
the nosepiece 30 against the workpiece to fire the tool. 
The latter method of firing the tool is occasionally de 
sirable for the rapid driving of nails in a large workpiece 
where the tool is moved rapidly and nails are driven at 
appropriate intervals in the workpiece. The former 
method of firing the tool is more appropriate where ac 
curate positioning of the nails is important. 
Although the present invention has been described with 

reference to a single illustrative embodiment thereof, it 
should be understood that numerous other modifications 
and embodiments can be devised by those skilled in the 
art that will fall within the spirit and scope of the prin 
ciples of this invention. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. In a tool for driving fasteners supplied from a car 

rier strip, said tool including a drive track and a driver 
slidable therein; feed sprocket means having a plurality 
of fastener receiving grooves spaced around the periphery 
thereof, each groove receiving a successive fastener in 
the carrier strip upon rotation of said sprocket means 
to positively move said fasteners toward said track; and 
means for separating the fasteners moved into a position 
adjacent said drive track from the carrier strip and feed 
ing said fastener into said drive track in timed sequence 
with the rotation of said sprocket means and movement 
of said driver. 

2. In a tool for driving fasteners supplied from a car 
rier strip including fastener driver movable in a drive 
track; the combination including feed sprocket means 
having a plurality of fastener receiving grooves spaced 
around the periphery thereof, each groove receiving a 
successive fastener in the carrier strip upon rotation of 
said sprocket means to positively move said fasteners to 
a feed position adjacent said drive track; fastener pusher 
means reciprocally movable to engage a fastener in said 
feed position and separate said fastener from said carrier 
strip for movement into said drive track; and means for 
rotating said sprocket means to index successive fasten 
ers into said feed position and thereafter moving said 
pusher means to separate said fastener in said feed posi 
tion from said carrier strip and move said fastener into 
said drive track. 

3. A tool for driving fasteners supplied from a carrier 
strip comprising a drive track having a fastener feed open 
ing in a Wall thereof; a driver movable in said drive track 
to drive fasteners positioned therein; feed sprocket means 
having a plurality of fastener receiving grooves spaced 
around the periphery thereof, each groove receiving a 
Successive fastener in the carrier strip, said sprocket means 
rotatable about an axis for moving said fasteners into 
a feed position adjacent said feed opening in said drive 
track: guide means having a forward portion disposed 
along a portion of the periphery of said sprocket means 
for guiding said fasteners into the grooves of said sprocket 
means for movement into said feed position; fastener 
pusher means engageable with the fasteners in said feed 
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position for separating successive fasteners from said strip 
and moving these fasteners through said feed opening into 
said drive track, said pusher means reciprocally movable 
in a radial plane extending through said feed position 
and the axis of said sprocket means; and means for ro 
tating said sprocket means to index successive fasteners 
in said feed position and thereafter moving said pusher 
means to separate the fasteners from the strip and feed 
said separated fasteners into said drive track prior to a 
driving stroke of said driver. 

4. A tool for driving fasteners supplied from a carrier 
strip comprising a structure forming a drive track and a 
fastener driver slidable in said drive track, feed sprocket 
means having a plurality of fastener receiving grooves 
spaced around the periphery thereof, each groove receiv 
ing a successive fastener in the carrier strip, said sprocket 
means rotatable about an axis parallel to said drive track 
for moving successive fasteners into a feed position ad 
jacent said drive track, guide means having a forward por 
tion coextensive with a portion of the periphery of said 
sprocket means for guiding successive fasteners into en 
gagement with said grooves, fastener pusher means en 
gageable with each successive fastener positioned in said 
feed position for separating said fastener from the strip 
and moving it into said drive track, means for rotating 
said sprocket means to index each successive fastener into 
said feed position, and means for moving said pusher 
means to separate a fastener from the strip and feed said 
fastener into said drive track in timed sequence with the 
movements of said driver. 

5. A tool for driving fasteners supplied from a carrier 
strip comprising a drive track and a driver slidable in 
said drive track to drive fasteners positioned therein; feed 
sprocket means adjacent said drive track having a plu 
rality of fastener receiving grooves spaced around the pe 
riphery thereof, each groove receiving a successive fas 
tener in the carrier strip upon rotation of said sprocket 
means for moving said fasteners toward said drive track; 
guide means for guidably supporting said strip of fasten 
ers and positioned to lie adjacent a portion of the periph 
ery of said sprocket means to guide said fasteners into 
said grooves thereof; fastener pusher means engageable 
(with each successive fastener positioned adjacent said 
drive track for separating said fastener from said carrier 
strip and moving said fasteners into said drive track, said 
pusher means reciprocally movable toward and away from 
said drive track, and means for rotating said sprocket 
means to index successive fasteners into a position adja 
cent said drive track and thereafter moving said pusher 
means to separate each said fastener from said carrier 
strip and feed said fastener into said drive track in timed 
sequence with the movements of said driver. 

6. A magazine assembly for feeding successive fasten 
ers supplied from a carrier strip into the drive track of a 
driving tool having a driver slidable in said track com 
prising guide means for guiding the strip of fasteners to 
position each successive lead fastener of the strip in a 
feed position adjacent said drive track, fastener indexing 
means including fastener receiving grooves around the 
periphery thereof for receiving successive fasteners in the 
strip, said indexing means rotatable to move the strip of 
fasteners along said guide means to indeX successive lead 
fasteners thereof in said feed position and pusher means 
reciprocally movable for separating each successive fas 
tener moved into said feed position from said strip and 
moving said fastener into said drive track. 

'7. A magazine assembly for feeding fasteners supplied 
from a carrier strip into the drive track of a driving tool, 
Said tool including a driving element slidable in said track, 
comprising guide means for guiding the fasteners of said 
Strip into a position adjacent said drive track, fastener 
indexing means having a plurality of fastener receiving . 
grooves around the periphery thereof, said indexing means 
rotatable to receive successive fasteners in the strip for 

r a- w '' moving said fasteners into said position and nail pusher 
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means movable to separate the fasteners in said position 
from said carrier strip and feed them one at a time into 
said drive track. 

8. A magazine assembly for feeding fasteners Supplied 
from a carrier strip into the drive track of a driving tool 
having a reciprocally movable driver in said drive track 
comprising a base structure having a cylinder therein and 
Operator piston means slidably disposed in said cylinder, 
guide means in said structure for guiding the fasteners 
in said strip into a position adjacent said drive track, in 
dexing means having teeth and fastener receiving grooves 
Spaced alternately around the periphery thereof, said in 
dexing means rotatable about a central axis to receive 
Successive fasteners of the strip within the grooves and 
index successive fasteners in said position, pusher means 
Secured to said operator piston means for Separating the 
fasteners in said position from said strip and moving the 
Separated fasteners into said drive track upon a forward 
stroke of Said piston means and pawl means operatively 
interconnecting said piston means and said indexing means 
for engaging said teeth to rotate said latter means an 
amount necessary to move the next successive fastener 
into Said position upon a rearward stroke of said piston 

Ca2S. 
9. A pneumatically operated magazine assembly for 

feeding fasteners Supplied from a carrier strip into the 
drive track of a pneumatic driving tool having a recip 
rocal driver disposed in said drive track comprising a 
base structure having a cylinder therein, operator piston 
means slidably disposed in said cylinder, guide means in 
Said structure for guiding the fasteners of said strip into a 
position adjacent said drive track, indexing means ro 
tatably mounted on said structure including sprocket 
means having fastener receiving grooves spaced around 
the periphery thereof, said sprocket means rotatable in 
one direction to receive successive fasteners of the Strip 
Within said grooves and move the fasteners along said 
guide means toward said position, pawl means intercon 
necting Said indexing means and said operator piston 
means to rotate Said indexing means in said one direction 
in an amount to index the each successive fastener of the 
Strip into said position on repetitive rearward strokes 
of said operator piston means and pusher means attached 
to said operator piston means and movable therewith on 
repetitive forward strokes to engage successive fasteners 
positioned in Said position and separating said fasteners 
from Said strip and moving said separated fasteners into 
said drive track. 

10. A pneumatically operated magazine assembly for 
feeding successive fasteners supplied from a carrier strip 
into the drive track of a pneumatic driving tool having 
a reciprocal driver disposed in said drive track, said assem 
bly comprising a base structure defining a cylinder hav 
ing a closed rear end and an open forward end, operator 
piston means slidably disposed in said cylinder, guide 
means in said structure for guiding the fasteners in said 
Strip into a position adjacent said drive track, rotatable in 
dexing means for moving said fasteners along said guide 
means to indeX Successive fasteners in said position, pawl 
means interconnecting said indexing means and said 
operator piston means for rotating the former a predeter 
mined amount on a rearward stroke of the latter to move 
a next Successive fastener in the strip into said position, 
pusher means secured to the forward end of said operator 
piston means for engaging each successive fastener in 
said position to separate said fastener from the carrier 
strip and move it into the drive track on a forward stroke 
of said operator piston means, and means responsive to 
the absence of a fastener in said position permitting said 
indexing means to rotate more than said predetermined 
amount whereby said operator piston means moves to a 
fully retracted position. 

11. A pneumatically operated magazine assembly for 
feeding successive fasteners supplied from a carrier strip 
into the drive track of a pneumatic driving tool includ 
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8 
ing a reciprocal driver disposed in said drive track and 
movable on a drive stroke in response to actuation of 
valve means and movable on a return stroke upon release 
of Said valve means, said assembly comprising a base 
structure defining a cylinder having an open forward end 
and a closed rear end, operator piston means slidably 
disposed in said cylinder movable on a forward stroke in 
Tesponse to pneumatic pressure in the rear end of said 
cylinder and movable on a rearward stroke upon reduc 
tion of pneumatic pressure in the rear end of said cylin 
der, guide means for guiding the fasteners of said strip 
to position successive fasteners in a feed position adjacent 
said drive track, fastener indexing means rotatably 
mounted on said structure including fastener receiving 
grooves around the periphery thereof for receiving suc 
cessive fasteners of the strip to move them into said feed 
position upon rotation of said indexing means, pawl 
means interconnecting said indexing means and said pis 
ton means for rotating the former means a predetermined 
amount upon a rearward stroke of the latter means to 
index successive fasteners of the strip into said feed posi 
tion, pusher means secured to the forward end of said 
operator piston means for separating successive fasteners 
in the feed position from said carrier strip and moving 
said separated fasteners into said drive track upon a 
forward stroke of said piston means, and means respon 
sive to the absence of a fastener in said feed position 
permitting said indexing means to rotate more than said 
predetermined amount whereby said operator piston 
means moves into a full retracted position and is main 
tained therein regardless of the actuation of said valve 

CalS. 
12. A pneumatically operated fastener driving tool for 

driving successive fasteners supplied from a carrier strip, 
said tool comprising a drive track and a driver slidable 
therein, a piston assembly in said tool carrying said driver 
and movable on a downward driving stroke and an up 
ward return stroke, trigger valve means for actuating said 
piston assembly to move on a drive stroke when depressed 
and a return stroke when released, safety valve means 
responsive to the position of a lower end of said drive 
track in relation to a work piece for preventing a drive 
stroke of said piston assembly when said lower end is 
away from said work piece, a magazine assembly for 
feeding successive fasteners from said carrier strip into 
said drive track, said assembly including a base structure 
defining cylinder means having an open forward end and 
a closed rear end, operator piston means slidably disposed 
in said cylinder means and movable on a forward feed 
stroke and a rearward indexing stroke in response to 
pneumatic pressure in the rear end of said cylinder means, 
rotatable fastener indexing means for indexing succes 
sive fasteners of the carrier strip into a feed position ad 
jacent said drive track, pawl means interconnecting said 
indexing means to said operator piston means for rotat 
ing said former means an amount required to index the 
next successive fastener in the strip into said feed posi 
tion upon a rearward stroke of said latter means, pusher 
means secured adjacent the forward end of said operator 
piston means and movable on a forward stroke of the 
lattter means to positively separate the fastener in said 
feed position from said strip and move said fastener into 
said drive track, first passage means interconnecting said 
trigger valve means and said cylinder means for exhaust 
ing the rear end thereof on depression of said trigger 
valve means permitting said operator piston means to 
move rearwardly, second passage means interconnecting 
said trigger valve means and said cylinder means for 
supplying pneumatic pressure to said cylinder means inter 
mediate the ends thereof when said trigger valve means 
is released to move said operator piston means on a for 
ward stroke, and means responsive to the absence of a 
fastener positioned in said feed position permitting said 
operator piston means to move rearwardly to a fully re 
tracted position wherein pneumatic pressure cannot be 
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supplied to the rear end of said cylinder for moving said 
operator piston means forwardly. 

13. In a tool for driving fasteners supplied from a car 
rier strip, said tool including a fastener driving element; 
the combination comprising a drive track for said driving 
element having a fastener feed opening in a wall thereof; 
feed sprocket means having a plurality of fastener receiv 
ing grooves spaced around the periphery thereof, each 
groove adapted to receive successive fasteners in the car 
rier strip, said sprocket means rotatable to positively move 
the fasteners in said grooves into a feed position adjacent 
said feed opening; and means for severing the carrier strip 
adjacent said feed position and feeding the fasteners from 
said feed position radially outward from said groove 
through said feed opening into said drive track in timed 
sequence with the rotation of said sprocket means and 
movement of said driving element. 

14. A pneumatic tool for driving fasteners supplied 
from a carrier strip comprising a drive track and a fastener 
driving element slidably disposed therein for downward 
movement on a driving stroke and upward movement on 
a return stroke, pneumatically actuated piston means for 
moving said driving element on said return stroke when 
pneumatic pressure is supplied to one side thereof and on 
said driving stroke when said one side is vented to the 
atmosphere, trigger valve means operable to control said 
piston means for movement on a driving stroke when 
depressed and on a return stroke when released, safety 
valve means operatively associated with said trigger valve 
means and said piston means for preventing a driving 
stroke of said piston means in response to a safe position 
of said tool relative to a work piece, said safety valve 
means including means normally extending below the 
lower end of said drive track when in a safe position and 
engageable with a work piece and movable upwardly to 
a fire position when the lower end of said drive track en 
gages said work piece and a pneumatically actuated fas 
tener feeding assembly for supplying fasteners from said 
carrier strip one at a time to said drive track in selected 
synchronism with the movement of said driver. 

15. A pneumatic tool for driving fasteners supplied 
from a carrier strip comprising a drive track with a driv 
ing element slidably disposed therein for downward move 
ment on a driving stroke and upward movement on a re 
turn stroke, pneumatically actuated piston means con 
nected to said driving element for moving said element 
on a driving stroke and return stroke in response to the 
absence of pressure and to the presence of pressure, re 
spectively, supplied to one side thereof, trigger valve 
means operable to control said piston means on a driving 
stroke when depressed and a return stroke when released, 
respectively, safety valve means operatively associated 
with said trigger valve means and said piston means and 
responsive to the position of the lower end of said drive 
track for preventing the depressurization of said one side 
of said piston means when in a safe position regardless 
of the position of said trigger valve means, said safety 
valve means including rod means normally extending 
below the lower end of said drive track when in a safe 
position and movable upwardly by engagement with a 
work piece to a fire position permitting said trigger valve 
means to depressurize said one side of said piston means 
to initiate a drive stroke, a pneumatic magazine assembly 
for feeding successive fasteners on said carrier strip one 
at a time into said drive track, said magazine assembly 
including fastener indexing means having a rotating mem 
ber with grooves spaced apart around the periphery there 
of for receiving successive fasteners in the carrier strip 
and indexing said fasteners to a feed position adjacent 
said drive track, reciprocal pusher means movable on a 
forward stroke to engage fasteners in said feeding posi 
tion and separate them from said strip and feed them into 
said drive track, operator piston means operatively as 
Sociated with said trigger valve and safety valve means 
for moving said pusher forwardly upon a return stroke 
of Said driving element and rearwardly on a driving stroke 
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20 
of said element and pawl means interconnecting said oper 
ator piston means and said indexing means for rotating 
the latter to index the next fastener in said feed position 
upon rearward movement of said operator piston means. 

16. A pneumatic magazine assembly for feeding suc 
cessive fasteners supplied from a carrier strip, one at a 
time, into a drive track of a tool for driving by a down 
Ward stroke of a driving element disposed in said track 
comprising a housing for containing a supply of fasteners 
carried by said carrier strip, guide means for supporting 
and guiding the movement of the fasteners in said strip 
from said housing to a feed position adjacent said drive 
track, rotary indexing means having a plurality of spaced 
apart grooves around the periphery thereof for receiving 
Successive fasteners in the strip and moving the fasteners 
along said guide means to position successive fasteners 
in said feed position, reciprocally movable pusher means 
movable forwardly to engage fasteners in said feed position 
to separate them from said strip and feed them one at a 
time into said drive track prior to a driving stroke of said 
fastener driving element and movable rearwardly to a 
retracted position, pawl means having a resilient forward 
end receivable within the grooves of said indexing means 
and movable rearwardly with said pusher means to rotate 
said indexing means until the next successive fastener in 
the strip reaches said feed position, said guide means in 
cluding a surface engageable with the fastener in said 
feed position to limit the rotation of said indexing means 
and the rearward movement of said pawl means and said 
pusher to said retracted position, operator piston means 
slidably disposed in cylinder means of said magazine 
assembly, said piston means having a forward end secured 
to said pusher and including a lost motion mechanism 
interconnected to said pawl means for allowing relative 
sliding movement therebetween, said piston means further 
including a first cylindrical piston portion and a sec 
Ond larger diameter piston portion spaced rearwardly 
therefrom defining an annular cavity between said por 
tions within said cylinder means, and means for control 
ling air pressure supplied to said annular cavity and for 
controlling air pressure supplied to the rear of said sec 
ond piston portion in said cylinder means. 

17. Apparatus as defined in claim 16 including trigger 
valve means depressible for initiating a driving stroke 
of said driving element and releasable to initiate a return 
stroke thereof, and means operatively associated with said 
trigger valve means for simultaneously reducing the air 
pressure in said cylinder means rearwardly of said second 
piston portion causing rearward movement of said op 
erator piston means when said trigger valve means is de 
pressed and for simultaneously pressurizing said cylinder 
means rearwardly of said second piston portion to cause 
forward movement of said operator piston means when 
Said trigger valve means is released. 

18. Apparatus as defined in claim 17 including safety 
valve means for preventing a driving stroke of said driv 
ing element when in a safe position, said safety valve 
means including structure normally extending below the 
lower end of said drive track when in said safe position and 
movable to a fire position when the lower end of said 
drive track is in close proximity to a work piece. 

19. Apparatus as defined in claim 2 wherein said pusher 
means includes upper and lower forward tips engageable 
With the head and lower shank, respectively, of the fasten 
ers in said feed position, said pusher means being movable 
between a full forward position wherein forward surfaces 
of Said tips are adjacent said drive track and a rearward 
position wherein said tips are spaced rearwardly from 
said drive track. 

20. Apparatus as defined in claim 19 wherein said means 
for rotating said sprocket means and moving said pusher 
means includes structure operable to rotate said sprocket 
means to move a next successive fastener into said feedpo 
sition after a predetermined amount of rearward move 
ment of said pusher means from said full forward posi 
tion. 
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21. Apparatus as defined in claim 19 including means 
for simultaneously initiating a downward driving stroke 
of said driver and a rearward stroke of said pusher means 
from said full forward position. 

22. Apparatus as defined in claim 19 including actuat 
ing means for initiating a downward driving stroke of said 
driver and disabling means operatively associated with 
said pusher means for preventing a driving stroke of said 
driver unless said pusher means is positioned in said full 
forward position. 

23. A fastener driving tool comprising structure de 
fining a drive track for receiving fasteners, power actuated 
fastener driving means including a fastener driving ele 
ment slidable in the drive track, a repetitively movable 
fastener feeding means operable through a cycle to feed 
a fastener to the drive track incident to each operation of 
the fastener driving means, and means controlled by the 
fastener feeding means and operable to prevent operation 
of the fastener driving means when the fastener feeding 
means fails to completely feed a fastener into the drive 
track. 

24. A fastener driving tool comprising a drive track 
for receiving fasteners, power actuated fastener driving 
means including a driver slidable in the drive track to 
drive successive fasteners positioned therein, a repetitive 
ly movable fastener feeding means operable through a 
feeding cycle to feed successive fasteners from a carrier 
strip into said drive track prior to each repetitive driving 
stroke of said driver, said feeding means including a 
pneumatically operated pusher means movable forwardly 
on a feeding stroke to a full forward position whereby a 
fastener is moved into said drive track and rearwardly 
on a return stroke to a rearward position, and means actu 
ated by said feeding means for preventing a driving stroke 
of said driver until said pusher means reaches its full for 
Ward position. 

25. A fastener driving tool comprising a drive track for 
receiving fasteners, pneumatically actuated fastener driv 
ing means including a driver slidable in said drive track 
and repetitively movable on driving strokes to drive suc 
cessive fasteners positioned in the drive track, said driv 
ing means including valve means for controlling the op 
eration of the driver, a repetitively movable fastener feed 
ing means operable through a feeding cycle for feeding 
successive fasteners into said drive track for driving by 
said driver, and means controlled by said fastener feeding 
means to control said valve means. 

26. A fastener feeding mechanism operable through 
feeding cycles to feed successive fasteners into a drive 
track of a tool having a slidable driver in the track mov 
able through repetitive drive strokes to drive fasteners 
supplied to the drive track, said mechanism comprising 
repetitively movable fastener feeding means engageable 
with successive fasteners during feeding strokes thereof 
for moving said fasteners into said drive track, and means 
operable for preventing a drive stroke of said tool until 
said feeding means has completed a feeding stroke moving 
a fastener into said drive track. 

27. A fastener feeding mechanism operable through 
a repetitive feeding cycle to feed successive fasteners into 
a drive track of a driving tool having a power actuated 
driving element slidable in said drive track, said mecha 
nism including piston means movable forwardly on a feed 
stroke for feeding a fastener into said drive track prior 
to a driving stroke of said driving element, and means 
associated with said piston means and said power actuated 
driving element for preventing a driving stroke of Said 
driving element until said piston means reaches a forward 
feed position wherein a fastener has been moved into said 
track. 

28. A pneumatic fastener driving tool including a drive 
track for receiving fasteners and a repetitively moving 
driver slidably mounted in said track and movable down 
wardly on a driving stroke, pneumatically actuated power 
means for moving said driver to drive a fastener supplied 
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to said drive track, said power means including valve 
means operable to an open position to permit a driving 
stroke of said driver and normally closed to prevent a 
driving stroke, a repetitively operable fastener feeding 
means movable forwardly on a feeding stroke to feed 
Successive fasteners into said track incident to each opera 
tion of said driver, said feeding means including pneu 
matic piston means operable to move said fasteners into 
said track when moved to a forward position, and means 
operatively interconnecting said piston means and said 
valve means to open said valve means only when said 
piston means reaches said forward position. 

29. A fastener driving tool including a power actuated 
driver slidably mounted within a drive track for driving 
fasteners positioned therein, fastener feeding means in 
cluding magazine means and operable through a feeding 
cycle for moving successive fasteners into said drive track, 
control means for initiating a driving stroke of said driver, 
means operatively associated with said control means and 
responsive to the absence of fasteners in said magazine 
for preventing a driving stroke of said driver, and means 
controlled by said feeding means for preventing a driv 
ing stroke of said driver when said feeding means has 
not fed a fastener from the magazine into the drive 
track. 

30. A fastener driving tool including a power actuated 
driver mounted for repetitive sliding movements in a drive 
track to drive fasteners positioned therein, fastener feed 
ing means operable through repetitive cycles for feeding 
successive fasteners into said track, and means responsive 
to the position of said feeding means for preventing a 
drive stroke of said power actuated driver until a fastener 
is positioned in said drive track. 

31. A fastener driving tool comprising a drive track 
for receiving fasteners and a reciprocally movable driver 
mounted therein and movable through a drive stroke and 
a return stroke, fastener feeding means for moving suc 
cessive fasteners into said drive track for driving by said 
driver, said feeding means including piston means mov 
able through a feeding stroke to feed a fastener into said 
track and a rearward stroke, pneumatic means for moving 
said driver on said driving and return strokes including 
valve means for initiating a drive stroke and safety valve 
means for preventing a drive stroke when in a safe posi 
tion, and means responsive to the position of said piston 
means for preventing a drive stroke when said piston 
means is not disposed in a predetermined position. 

32. In a fastener driving tool of the type including a 
drive track and a fluid actuated driver movable in said 
track on a power stroke in response to fluid pressure, the 
combination including a rotatable sprocket means having 
grooves therein for receiving fasteners and feeding suc 
cessive fasteners toward said drive track, control valve 
means for controlling the flow of fluid for moving said 
driver on a power stroke, and valve means responsive to 
the absence of a fastener in a groove of said sprocket 
means for rendering said control valve means ineffective. 

33. In a fastener driving tool of the type including a 
drive track and a fluid actuated driver movable in said 
track on a power stroke in response to fluid pressure, the 
combination including sprocket means having alternate 
grooves and teeth around the periphery thereof and ro 
tatable about an axis to move successive fasteners re 
ceived in said grooves toward said drive track, trigger 
valve means for controlling the flow of pressurized fluid 
to actuate said driver on a power stroke, and valve means 
including piston means slidable in response to the absence 
of a fastener in a groove of said sprocket means for 
rendering said trigger valve means ineffective. 

34. In a fastener driving tool of the type including a 
drive track, a fluid actuated driver movable in said track 
in response to fluid pressure and trigger valve means for 
controlling the flow of fluid to move said driver on a 
power stroke, the combination including a magazine as 
sembly for holding a supply of fasteners and feeding them 
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into said drive track, said assembly including fastener in 
dexing means having spaced-apart grooves around the 
periphery thereof and teeth between adjacent grooves 
for engaging fasteners in the grooves and moving them 
toward said drive track upon rotation of said indexing 
means about an axis, means for rotating said indexing 
means to move successive fasteners toward said drive 
track and valve means responsive to the absence of a 

24 
fastener within a groove adjacent said drive track for 
rendering said trigger valve means ineffective to initiate a 
power stroke of said driver. 
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