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FASTENER DRIVING APPARATU_S _ 
Richard H. Doyle, Mount Prospect, and Armin Fledler, 

Chicago, lfll., assignors to Fastener _Corporatron, Frank 
lin Park, 111., a corporation of Illinois 

Filed Jan. 29, 1964, Ser. No. 340,863 
10 Claims. (Cl. 227-120) 

This invention relates to a fastener driving apparatus 
and, more particularly, -to a new and improved pneu 
rnatically operated tool for driving large fasteners. ' _ 
The demonstrated desirability of pneumatically d‘r1ving 

staples and smaller fasteners, such as T-nails or ?nishing 
nails, has led to a demand for pneumatic tools capable 
of driving and setting a greater range of fasteners includ 
ing common or cooler nails with lengths up to two and 
one-half inches. In many instances, the design of new 
tools capable of driving nails has followed the path_of 
merely increasing the power‘of the tool available durmg 
the driving stroke and of making the necessary modi?ca 
tions in the size and con?gurations of the drive track, 
driver element, and magazine assembly. The power avail 
able is commonly i-ncreased by increasing the diameter 
and stroke of the piston. There are practical limits, how 
ever, to the increases in the size and weight of the tool 
inherent in increasing piston diameter and stroke that can 
be tolerated. In addition, the design of a magazine as 
sembly and the selection of a method of vfeeding larger 
fasteners, particularly nails with a full round head, that 
will provide adequate magazine capacity without unduly 
increasing the size and weight of the portable tool presents 
a number of problems. 

Accordingly, one object'of. the present invention is to 
‘provide a new and improved fastener driving apparatus. 

Another object is to provide a fastener driving tool ca 
pable of driving'large fasteners such as nails with alfull 
round head. ' 

Another object is to provide a fastener driving tool in 
cluding a new and improved cylinder exhaust system. _ 

Another object is to provide a pneumatically operated 
tool including a cylinder exhaust system offset from the 
main valve for the open end of the cylinder to reduce 
the height and size of the tool. 1 
A further object is to provide a fastener driving tool 

including a magazine assembly offset at an acute angle 
from a rearwardly extending handle for the tool. 

Another object is to provide a fastener driving tool 
including new and improved, means for securing a maga 
zine assembly to the tool housing. 
A further object is to provide a fastener driving tool 

including a magazine assembly detachably mounted on the 
tool housing by means affording sliding and pivotal move 
ment. 
A further object is to provide a fastener driving tool 

including a new and improved magazine assembly. 
Another object is to provide a magazine assembly for 

a fastener driving tool in which the fastener pusher carries 
resilient bumper means. 

Another object is to provide a magazine assembly for 
a fastener driving tool in which the fastener supporting 
rails are so formed as to provide a housing‘ for receiving 
a resilient biasing means for a pusher. 
In accordance with these and many other objects, an 

embodiment of the invention comprises a pneumatically 
operated tool for driving round-headed nails comprising a 
portable housing having both a vertically extending head 
portion and a rearwardly extending handle. A portion 
of the head and the handle portions are hollow and pro 
vide a reservoir in which is disposed a movable cylinder 
having an open end normally sealed by a main valve car 
ried on a closure cap sealing an opening in the upper end 
of the head of the housing. Control means actuated by 
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a manual trigger and means actuated by engagement 
with a workpiece control shifting movement of the cylin 
der into and out of engagement with the main valve 
to control the admission of air for driving a fastener driv 
ing means including both a piston slidable within the 
cylinder and a depending driver blade or element that is 
also slidably received within the drive track formed in 
a nosepiece carried on the lower end of the head por 
tion. A piston return valve assembly carried on the 
cylinder is rendered effective in dependence on the pres 
sure within the upper end of the cylinder to supply com 
pressed air below the piston to 'retract the piston follow 
ing the completion of a driving stroke. ' ' 
To obtain the power necessary to drive larger fasteners 

such as nails, the fastener driving means includes a piston 
of increased diameter and, in some instances, a lengthened 
stroke. This tends to increase the height and size of the 
head portion of the housing. The increase in the height 
of the head portion can ‘be o?set to a substantial degree 
by removing the exhaust valve system commonly dis 
posed directly above the open end of the cylinder to per 
mit a corresponding reduction in the height of the head 
structure above the cylinder. ‘In accordance with one 
feature ofv the present invention, the exhaust valve sys 
tem includes an exhaust valve controlling a flow of air 
from the open end of the cylinder to ‘the atmosphere 
over an exhaust passage. This exhaust valve includes a 
piston portion continuously supplied with pressurized ?uid 
from the reservoir for biasing the exhaust valve to a closed 
condition. However, the exhaust valve also includes an 
operator element engaged by the cylinder in a position 
offset radially from the cylinder which maintains the 
exhaust valve in an open condition when the cylinder is 
in its normal condition. When the cylinder is shifted to 
admit fluid for driving the piston, the exhaust valve op 
erator is released and the piston means becomes effective 
to close the exhaust valve system. This exhaust valve 

, assembly remains in a closed condition until the cylinder 
is restored to its normal position at the conclusion of the 
driving stroke to again ‘engage the operator and actuate 
the exhaust valve to an open condition. 
Because of the physical space occupied by a strip of 

joined nails having full round heads, it-is necessary to 
somewhat increase the length of the magazine assembly 
without interfering with the operation of the other com 
ponents of the tool and without unduly increasing the 
weight of the tool. In accordance with another feature 
of the present invention, this is accomplished by forming 
the staple magazine of a pair of elements de?ning a slot 
in which the shanks of the nails and a p‘usherare slidably 
mounted with the nails and pusher engaging the top edges 
of the rails. These rails are formed with outwardly pro 
jecting portions ‘forming a cavity in which is disposed at 
resiliently biasing means connected to the pusher. Thus, 
a single pair of side rails not only provides a support and 
enclosure for the strip of nails but also encloses the bias 
ring means without the need for the usual additional 
housing. To permit the magazine assembly to extend 
rearwardly for a greater length ‘without interfering with 
the tool or its operation, both the magazine assembly 
and the nosepiece structure to which the magazine as 
sembly is connected ‘are angul-arly offset about the axis 
of \the cylinder to form an acute angle with the rearward 
ly extending handle of the housing. Damage to either the 
pusher or the structure defining the drive track is avoided 
by providing a resilient bumper on the pusher that serves 
to cushion the impact between the pusher and any en 
gaged structures. 

70 
To ‘facilitate clearing jams in the drive track and the 

maintenance and repair of the magazine assembly, this 
assembly is provided with first structures slidingly inter 
connected with the nosepiece adjacent the forward end 
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of the magazine assembly. Second structures formed on 
the magazine and the housing of the tool ‘and spaced rear 
wardly from the nosepiece mount the magazine assembly 
for both sliding and pivotal movement. By releasing de 
tachable connecting means at the forward end of the 
magazine, this assembly can be moved rearwardly and 
then swung downwardly to open not only the rear portion 
of the drive track in the nose‘piece but also the forwar 
end of the magazine assembly. ' 
Many other objects and embodiments of the present 

invention will become apparent from considering the 
following detailed description in conjunction with the 
drawings in which: 
FIG. 1 is a side elevational view of a pneumatically 

operated fastener driving tool embodying the present in 
vention; , 

FIG. 2 is a top plan view of the tool shown in FIG. 1; 
FIG. 3 is an enlarged fragmentary sectional view taken 

along line 3-3 in FIG. 2 illustrating the pneumatic drive 
means for the tool; 
FIG. 4 is an enlarged fragmentary vsectional view taken 

along line 4—4 in FIG. 2 illustrating a nosepiece struc— 
ture and a forward portion of a magazine assembly; 

FIG. 5 is a sectional View taken along line 5—5 in 
‘FIG. 4; 

FIG. 6 is a sectional view taken along line 6-6 in FIG. 
5; and 
FIG. 7 is an enlarged fragmentary sectional view taken 

along line 7—7 in 1FIG. 1. 
Referring now more speci?cally to FIGS. 1 and 2 of 

the drawings, therein is illustrated a fastener driving tool 
which embodies the present invention and which is indi 
cated generally as 10. The tool 10 comprises a housing 
'12 including a generally vertically extending head or for 
ward portion 12a and a rearwardly extending hollow 
handle portion 12b. The interior of the head portion 12a 
and the handle ‘12b provides a reservoir 16 of pressurized 
?uid, such as compressed air, which is supplied to the 
tool by a ?exible line connected to an inlet ?tting 14. 
The drive system for the tool 10 includes a cylinder 18 
(FIG. 3) movably mounted within the head portion 12a ' 
and having an open ‘upper end that is adapted to be se 

01 

15 

35 

40 

lectively connected to the reservoir 16. The cylinder 18 ' 
is normally biased to place its open upper end in engage 
ment with a main valve assembly 20 under the control 
of a safety or touch-trip valve assembly 22 and a manual 
valve assembly 24. A fastener driving assembly including 
a piston 26 slidably mounted within the cylinder 18 and 
having a depending driver element or blade 28 secured 
thereto is normally biased to a position adjacent the main 
valve 20 under the control of a piston return valve assem 
bly indicated generally as 30. An exhaust valve assembly 
indicated ‘generally as 32 for controlling the selective con 
nection of the upper end of the cylinder 18 to the atmos— 
phere is disposed on the housing ‘12 offset from the axis 
of the cylinder 18 to reduce the overall height of the 
tool 10. _ 

When the tool 10 is to be operated, the safety valve 
assembly 22 and the manual valve assembly 24 are both 
operated to move the cylinder 18 downwardly away. from 
the main valve assembly 20. As the cylinder 18 moves 
downwardly, the exhaust valve assembly 32 is closed and 
compressed air from the reservoir 16 enters the upper end 
of the cylinder 18 and drives the piston 26 and the con 
nected driver blade 28 downwardly to engage and set a 
‘fastener or nail 34 (FIG. 4) supplied to a drive track 36 
in a nosepiece or nosepiece structure 38 by a magazine 
assembly indicated generally as 40. When the cylinder 
18 moves downwardly, a venting assembly indicated gen 
erally as 42 (FIG. 3) places the lower end of the cylinder 
"18 in communication with the atmosphere so that the air 
disposed below the piston 26 can be discharged to the 
atmosphere to prevent pneumatic damping of the down 
ward movement of the piston. When the valve assemblies 
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22 and 24 are released, the cylinder 18 is moved upward 
ly to engage the main valve assembly 20 and close off 
communication between the reservoir 16 and the upper 
end of the interior of the cylinder l-S. When the cylinder 
118 moves to a position engaging the main valve assembly 
28, the exhaust valve assembly 32 is actuated to place the 
upper end of the interior of the cylinder 18 in comm-uni 
cation with the atmosphere. This discharges the en 
trap-'ped air above the piston 26 and controls the piston 
return valve assembly 30 so that compressed air is sup 
plied below the piston 26, the vent assembly 42 being 
closed by the upward movement of the cylinder 18. The 
compressed air supplied by the assembly 30 retracts the 
piston 26 and the driving element 28 to the normal posi 
tion shown in FIG. 3 to complete a cycle of operation 
of the tool 10. ‘ 

The magazine assembly 40‘ for supplying the nails 34 
to the drive track 36 is disposed in a novel relation to 
the housing 12 and is of a novel construction that per 
mits the assembly to be economically fabricated, to 
supply an adequate supply of the nails 34, and to avoid 
any interference with operation of the tool 10. The 
assembly 40 is mounted on the housing 12 to form an 
acute angle with handle portion 12b, and the drive track 
36 and the nosepiece structure 38 have a corresponding 
angularly offset relation to the rearwardly extending 
handle 12b. In addition, the magazine assembly 40 is 
mounted for pivoting and sliding movement relative to 
the housing 12 to permit the forward end of the maga 
zine assembly to be removed from association with the 
nosepiece 38 so that jams in the drive track 36 may 
be cleared. In addition, the construction of the assembly 
48 is such that a single pair of rail structures not only 
supports strips of the nails 34 but also encloses all of 
the operating components of the magazine assembly. 

Referring now more speci?cally to the drive system 
embodied in the tool 10, this system. is of the same gen 
eral type as that shown and described in detail in United 
States‘ Patent No. 2,979,725 and in the oopending appli 
cation of Richard H. Doyle, Serial No. 246,608, ?led 
December 21, 1962, now Patent No. 3,190,187. This 
drive system includes a pair of cylindrical portions 44 and 
46 (FIG. 3) in the head portion 12a in which are slid 
ably received two different diameter portions on the cyl 
inder 18. The larger diameter or upper portion of the 
cylinder 18 is sealed by two O-rings 48 which slidably 
engage the cylinder 44, and a lower or smaller diameter 
portion of the cylinder 18 is sealed by an O-ring 50 
engaging the cylindrical portion 46. An intervening space 
or cavity 52 de?ned by the O-rings 48 and 50 is selec 
tively supplied with compressed air or connected to the 
atmosphere by the control valve assemblies 22 and'24. 
In the normal condition of the tool 10, one or both 
of the valve assemblies 22 and 24 supply compressed air 
to the space 52 which acts on the downwardly facing 
surfaces on the cylinder 18 Within the space 52 which are 
greater in area than the upwardly facing surfaces acted 
on by the compressed air within the reservoir 16 to pro 
vide an upwardly directed component of force biasing 
the open upper end of the cylinder 18 against the main 
valve assembly 20 to prevent communication between 
the upper end of the cylinder 18 and the reservoir 16. 
The interior of the cylinder 18 is lined with an inner 

cylinder 54 preferably formed of a self-lubricating ma 
terial or. metal which is secured in position by a fastening 
means 56. The outer wall of the cylinder 54 is spaced 
from the inner wall of the cylinder 18 to provide an air 
conveying space 57 forming a part of the piston return 
system controlled by the piston return valve assembly 
30. The piston 26 includes a greater diameter upper por 
tion 26a carrying a pair of O-rings 58 which slidably 
engage the inner wall of the cylindrical insert 54. A 
smaller diameter lower portion of the piston 26 is adapted 
to engage a resilient bumper 60 disposed within a cy 
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lindrical retaining sleeve 62 which rests on the upper 
wall of the nosepiece structure 38, which nosepiece struc 
ture is fastened to the lower end of the head portion 12a 
of the housing 12 by a plurality of machine screws 64 
(FIG. 1) to close the'lower end or“ the head portion 
12a. The driver blade 28, which is secured to the piston 
26, passes through an opening 66 in the resilient bumper 
60 to enter the upper end of the drive track 36 formed 
in the nosepiece structure 38. 
The venting assembly 42 for controlling the selective 

connection of the lower end of the interior of the cyl 
inder 18 to the atmosphere comprises a cylindrical or 
annular valve element 68 that is slidably mounted in 
a lower cylindrical portion 70 of the head portion 12a 
with the interface between the cylindrical portion 70 
and the sleeve 68 being sealed by an O-ring 72 carried 
on the sleeve 68. A compression spring 74 interposed 
between a ?ange 62a of the retaining element 62 and the 
lower end of the sleeve 68 normally biases a resilient 
O-ring 76 carried on the sleeve 68 into engagement with 
an inclined wall surface connecting the cylindrical por 
tions 46 and 70 to close the lower end of the interior 
of the cylinder 18. However, when this cylinder moves 
downwardly, its lower end engages the upper end of the 
sleeve 68 and moves this sleeve downwardly against the 
force’ of the compression spring 74 to move the valve’ 
element 76 out of engagement with the inclined wall. 

’ This places the lower end of the interior of the cylinder 
18 in communication with the atmosphere through one 
or a plurality of exhaust ports 78. When the cylinder 
18 is restored to its normal position at the end of the 
driving stroke, the compression spring 74 slides the sleeve 
68 upwardly so that the valve element 76 again engages 
the inclined wall surface to close communication between 
the lower portion of the interior of the cylinder 18 and 
the atmosphere. 
The piston’return valve assembly 30 is shown and 

described in detail in the above-identi?ed application of 
Richard H. Doyle. As set forth therein, the piston return 
valve assembly 30 is automatically responsive to the pres 
sure within the upper end of the cylinder 18 or the po 
sition of the piston 26 to selectively supply compressed 
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the valve element 80 out of engagement with the valve 
seat 88 so that compressed air enters the lower end of the 
cylinder 18 below the piston 26. This compressed air 
moves the piston 26 upwardly to engage the main valve 
20. In this position, the port terminating the inner end 
of the passageway 94 is sealed by the O-rings 58. The 
compressed air entering through the. passageway 86 now 
accumulates above the piston portion 82 and overcomes 
the upwardly directed force due to the compressed air 
supplied from the reservoir 16. At this time, the exhaust 
valve 80 moves downwardly to engage the resilient O-ring 
88 and terminates the supply of pressurized ?uid to the 
lower end of the interior of the cylinder 18 below the 
piston 26. The piston 26 is retained in its upper position 
by the frictional engagement of the O-rings 58 with the 
inner wall of the cylindrical insert 54. 
The main valve assembly 20 is carried on a closure 

cap 100 which is secured to the head portion 12a of the 
housing by a plurality of machine bolts 102 (FIG. 1) 
with a resilient sealing gasket 104 (FIG. 3) interposed 
between the head portion 12a and the closure cap 100 so 
as to close an upper end opening 106 in the head portion 
12a. 
element 108 of a diameter slightly larger than the upper 
end opening in the cylinder 18. The resilient-element 108 

' is vulcanized or otherwise rigidly and permanently se 
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air from the reservoir 16 to the lower end of the interior . 
of the cylinder 18 to return the piston 26 to its normal 
position engaging the main valve assembly 20. The pis 
ton return valve assembly 30 is mounted in a protuber 
ance or projection 18a on the cylinder 18 and includes 
a valve element 80 having a piston portion 82 slidably 
mounted within a two diameter cylinder for-med in the 
portion 18a. The upper end of the larger diameter por 
tion of the cylinder is closed by a member 84 having 
a passageway 86 through which compressed air from 
the reservoir 16 is continuously supplied. This air acts 
on the piston portion 82 to provide a downwardly di 
rected component of force that seats the valve 80 on 
a resilient valve element provided by an O-ring 88. This 
closes off communication through a passageway 90 and 
a port 92 between the reservoir 16 and the air convey 
ing space-57 which is de?ned by the cylinder 18 and the 
cylindrical insert 54 and which communicates with the 
lower end of the interior of the piston 26. 
Whenever the tool 10 is actuated to move the cylinder 

18 downwardly, the piston 26 is driven downwardly to 
engage the bumper 60 and remains in this position when 
the cylinder 18 is returned to its normal position engag 
ing the main valve assembly 20 by the release of the con 
trol valve assemblies 22 and 24. When the exhaust valve 
assembly 32 is operated to connect the upper end of 
the interior of- the cylinder 18 to the atmosphere, the 
compressed air interposed between the piston portion 82 
and the member 84 is largely exhausted to the atmosphere 
through a passageway 94, the upper end of the cylinder 
18, and the exhaust valve assembly 32. The compressed 
air acting on the lower end of the piston portion 82 lifts 

45 

cured to a plate 110 that is secured to the lower surface 
of the closure cap 100 by a plurality of machine screws 
.112. In prior constructions, the resilient element 108 of 
the main valve assembly has been mounted in such a 
manner that it can be de?ected or pulled downwardly by 
the compressed air acting thereon when the cylinder 18 
is lowered. When the cylinder 18 moved downwardly a 
predetermined distance, the resilient valve element previ 
ously provided snapped upwardly to provide an opening 
through which air was admitted to drive the piston 26. 
Onereason for providing this type of valve action was to 
permit downward movement of the cylinder 18 su?‘icient 
to open a vent for the lower end of the cylinder. How 
ever, with the improved vent assembly 42, the lower end 
of the cylinder 18 is immediately connected to the atmos 
phere as soon as the cylinder 18begins to move, and it 
is possible to provide a main valve element vulcanized or 
rigidly secured to the supporting plate 110 throughout its 
length so that the upper end of the cylinder 18 is immedi 
ately separated from the valve element 108 as soon as the 
cylinder 18 begins to move downwardly. This permits 

- a more immediate response of the'tool 10 to the actua 
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tion of the control valve assemblies 22 and 24. 
The exhaust valve assembly 32 is selectively responsive 

to the position of the cylinder 18 either to connect the 
upper end of the interior of this cylinder to the atmos 
phere, in the normal condition of the tool 10, or to close 
the exhaust connection whenever the tool 10 is operated. 
The exhaust valve assembly 32, which is completely car 
ried on the closure cap 100, is o?set radially from the 
center or axis of the cylinder 18 to permit a reduction in 
the overall height of the head portion 12a of the tool 10. 
The exhaust system controlled by the valve assembly 32 
includes a vertically extending passageway 114 passing 
through the resilient valve element 108, the plate 110, and 
the closure cap 100 in a position generally aligned with 
the axis of the cylinder 18. A transverse passageway 116 
in the closure cap 100 connects the passageway 114 with 
a small diameter cylinder 118 forming a part of the hous 
ing for the control valve 32. An additional passageway 
120 communicating with the atmosphere at one end is 
connected to the cylindrical chamber 118 by a ‘larger 
diameter cylinder 122 also forming a part of the exhaust 
valve assembly 32. 

This assembly includes a valve element 124 having an 
upper piston portion 124a and an intermediate valve por 
tion 124k which are disposed within the cylinder 122. 

. The upper end of the cylinder 122 is closed by a cap or 
closure 126 held in position by-a lock washer or retaining 

The main valve assembly 20 includes a resilient 
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ring 128. A ‘lower sealing portion 1240 of the member 
124 is disposed within a smaller diameter cylinder 130 
forming a continuation of the cylinder 118. The lower 
end of the valve member 124 includes an operator portion 
124d which is aligned with and adapted to be engaged 
by the closure member 84 carried on the projecting por 
tion 18a. The operator portion 124d does not close the 
passageway 86 in the closure member 84. In the normal 
condition of the tool 10, the lower end of the operator 
124d engages the member 84 on the projecting portion 
18a of the cylinder 18 to hold the exhaust valve assembly 
32 in the open position illustrated in FIG. 3 in which the 
upper end of the interior of the cylinder 18 is connected 
to the atmosphere through the passageways 114 and 116, 
the cylinders 118 and 122, and the passageway 120. 
When the tool 10 is operated so that the cylinder 18 

moves downwardly, the member 84 on the projecting 
portion 18a moves out of engagement with the operator 
124d on the exhaust valve member 124. At this time, 
the compressed air continuously supplied to the upper 
surface of the piston portion 124a from the reservoir 
16 through an axially extending passageway 132 in the 
valve member 124 acts on the upper surface of the piston 
portion 124a and provides a greater downwardly di 
rected force than the upwardly directed force resulting 
from the compressed air in the reservoir 16 acting on 
the lower surface of the sealing portion 124C. This 
net downwardly directed force moves the valve member 
124 downwardly until a valve element provided rby an 
O-ring 134 carried on the valve portion 124]) seats on 
the shoulder between the cylinders 118 and 122. This 
prevents communication ‘between the passageways 116 
and 120 and closes the connection between the upper 
end of the cylinder 18 or the reservoir 16 and the atmos 
phere. When the cylinder 18 is restored to the normal 
position shown in FIG. 3, member 84 on the the project 
ing portion 18a engages the lower end of the ‘operator 
124d and moves the valve member 124 upwardly against 
the pneumatic bias to the position illustrated in FIG. 3. 
In moving upwardly, the valve member 12412 lifts the 
O-ring 134 out of engagement with the shoulder between 
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the cylinders 118 and 122 so that the upper end of the , 
interior of the cylinder 18 is connected to the atmos 
phere over the system of passageways set forth above. 
This is effective through the passageway 94 to place the 
upper end of the piston portion 82 at or near atmospheric 

pressure so that the piston return valve assembly 30 
operates in the manner described above. The exhaust 
valve assembly 32 remains in this condition until the 
tool 10 is next operated to lower the cylinder 18. 
The safety valve assembly 22 and the manual valve 

assembly 24 for controlling the operation of the tool 10 
are substantially the same as those described in the above 
identi?ed patent and application. In general, the safety 
valve assembly 22 includes a valve stem 140 having a 
notched or reduced diameter portion 140a adjacent its 
upper end which is slidably received within a sleeve 142 
carried on the housing 12. The lower end of the valve 
stem 140 is connected to a collar 144 so that a com 
pression spring 146 interposed between a projection 148 
on the head portion 12a and the collar 144 biases the 
valve stem 140 to the position shown in FIG. 3 in which 
compressed air from the reservoir 16 ?ows into the space 
52 through a passageway or port 150. The collar 144 
is also connected to a wire operator element 152 (FIGS. 
1, 4, and 5) that is slidably mounted in a groove 153 
in the nosepiece structure 38. The lower end of the 
operator element 152 projects below the lower end of 
the nosepiece structure 38 and is adapted to engage a 
workpiece. Thus, when the tool 10 is moved into engage 
ment with the workpiece, the operator 152 is moved 
upwardly to produce a corresponding movement of the 
valve stem 140 against the action-of the compression 
spring 146. When the valve sternv 140 moves up 
wardly, the upper end of the stem closes otf direct com 
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8 
munication between the passageway ‘150 and the reservoir 
16, and the notched or recessed portion 140a moves into 
alignment with a passageway 154. The passageway 154 
communicates with the manually controlled valve assem 
bly 24 which includes a ball valve element 155 and a 
passageway 156 communicating with the reservoir 16. 
Thus, compressed air from the reservoir 16 normally 
passes through the passageways 156, 154, and 150 to 
the space 52. 
When the manual valve assembly 24 is actuated by 

pivoting a trigger'157 in a counterclockwise direction 
about a pivot pin 158, a ?uted valve stem 159 moves 
upwardly to seat the ball valve 155 in a position closing 
the port terminating the passageway 156. This move 
ment of the ball valve 155 also places the passageway 
154 in communication with the atmosphere through the 
?utes along the stem of the operator pin 159. Thus, 
the space 52 is placed at atmospheric pressure, and the 
compressed air within the reservoir 16 acting on the 
upwardly facing surfaces of the cylinder 18 produces 
a downwardly directed force which moves the cylinder 
18 downwardly to cause the sequential operation of the 
valve assemblies 32 and 42 in the manner described 
above. When both or either of the valve assemblies 22 
and 24 is released, compressed air from the reservoir 16 
enters the space 52 through the passageway 150 or 
through the passageways 156, 154, and 150 to provide 
an upwardly directed force acting on the cylinder 18 
to move it upwardly into engagement with the main valve 
assembly 20. This closes the valve assembly 42, opens 
the valve assembly 32, and causes the operation of the 
piston return valve assembly 30 for the period of time 
necessary to return the piston 26 and the driver blade 28 
to their normal positions. 
The magazine assembly 40 (FIGS. 1, 2, and 4-7) for 

feeding individual nails 34 from a strip thereof into 
the drive track 36 in the nosepiece structure 38 is of 
an easily and economically fabricated construction in 
which a pair of side rails 160 and 162 not only provides 
supporting rails for the nails 34 but also provides a com 
plete housing for the magazine 40, including a housing 
or enclosing means for the actuating means ‘for this 
assembly. Each of the rails 160 and 162 includes upper 
and lower parallel wall sections 160a, 162a, and 160b, 
162b, respectively, joined by an outwardly projecting 
generally U-shaped section 160a, 1620. The rails 160 
and 162 are secured in opposed generally parallel posi 
tions so that the upper wall sections 160a, 162a and 
the lower wall sections 160b, 162b de?ne a generally 
vertically extending slot_164 for receiving the shanks 
of the nails 34 with the heads thereof slidably engaging 
the upper edges of the wall sections 160a and 162a. The 
lower ends of the wall sections 16% and 1621: can be 
joined by a plurality of spaced fasteners or rivets 166 
(FIGS. 1 and 4) with a spacer 167 interposed there 
between. Adjacent the forward end of the magazine 
assembly 40, a cover member 168 of a con?guration cor 
responding to that of the rail 162 is secured in a parallel 
contiguous position. The cover 168 includes a lip or 
?ange portion 168a (FIG. 6) overlying the upper edges 
of the rails 160 and 162 to provide a cover over the 
heads of the nails 34 to maintain these nails in proper 
position on these rails. , 

The rear end of the strip of nails 34 is engaged by a 
pusher indicated generally as 170 (FIGS. 4-6) which com 
prises a pair of plates 172 and 174 spot-welded together in 
a face-to-face relation to provide a unitary structure. The 
upper edges of the plates 172 and 174 are provided with 
oppositely extending ?ange portions 172a and 174a which 
rest on the upper edges of the side walls 162a and 160a, 
respectively, of the rails 162 and 160 to provide means 
for slidably mounting the pusher 170 within the slot 164. 
The trailing or rear edge of the plate 172 is also pro 
vided with a downwardly turned portion terminating in a 
lug 172]) by which the pusher 170 can be manually appre 
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hended and retracted to permit a strip of nails 34 to be 
' placed in the slot 164. Since the upper and lower portion 
of the pusher 170 are received within the portions of the 
slot 164 formed by the upper walls 160a, 162a and the 
lower Walls 160b, 16211, the pusher 170 cannot be tipped 
or canted. 
To provide means for resiliently urging the pusher 170 

against a strip of nails 34, a resilient biasing means is 
provided comprising a drum 176 to which the inner end 
of a coiled ?at spring or negator 17 8 is secured. The other 
end of the spring 178 is secured to a fastener 180 which 
is provided with enlarged end portions and which is re 
ceceived Within a slot 182 in the rear edges of the plates 
172 and 174 forming the pusher 170. - 
The coiled portion of the negator or spirng 178 and the 

supporting drum 176 therefor are pivotally mounted within 
a housing adjacent the forward end of the magazine as 
sembly 40 by a shaft 184. The housing is formed by split 
ting the vertically extending wall of the wall section 160a 
and forming the free ends thereof into two walls 160d 
(FIGS. 5 and 6) that extend outwardly parallel to each 
other. A generally U-shaped housing member 186 is 
nested with the falls 160a' and includes two ?anged por 
tions 186a and 186b (FIG. 6) which are moved into abut 
ting parallel relationship with the wall sections 160a and 
160b, respectively, on the rail 160. The shaft 184 passes 
through aligned openings in the walls 160d and the hous 
ing 186 to pivotally mount the drum 176 and the coiled 
portion of the ?at spring negator within the housing 
formed thereby. 
The magazine assembly 40 is slidably connected at its 

forward end to the nosepiece structure 38 and is connected 
at a point spaced rearwardly from the forward portion to 
the rear of the handle portion 12b of the housing for both 
sliding and pivoting movement to permit the connection‘ 
between the forward end of the magazine assembly 40 and 
the nose piece structure 38 to be opened. This is useful 
in clearing jams in the drive track 36. Further, since the 
strips of nails 34 are formed with the heads of successive 
nails spaced above each other, the magazine assembly 40 
inclines upwardly from its point of connection to the nose— 
piece structure 38 toward its point of interconnection with 
the handle 1212. 
To accomplish this, the forward ends of the vertically 

extending walls 160a, 162a, 160b, and 162b of the rails 
160 and 162 and the corresponding vertically extending 
wall portions of the elements 168 and 186 are cut along a 
bias or taper. When the forward end of the magazine 
assembly 40 is moved into engagement with a ?at vertical 
ly extending wall 38a (FIG. 4) at the rear of the nose 
piece structure 38, the magazine assembly 40 forms an 
acute angle with the nosepiece structure 38 and extends 
upwardly and rearwardly toward the rear of the tool 10. 
The lower forward end of the walls 16% and 162b are 
each provided with a forwardly extending lug,’ such as a 
lug 162d illustrated in FIG. 4, which is received within one 
of two recesses 38b in the nosepiece structure 38 to aid in 
locating the nosepiece structure 38 and the magazine as 
sembly 40 relative to each other. In this position, the slot 
164 de?ned by the magazine assembly 40 and thus, the 
pusher 170 is aligned with a rearward open slot 190 
(FIGS. 4 and 5) in the nosepiece structure 38 through 
which individual nails 34 are fed into the drive track 36. 
The slot 190 includes a transversely enlarged upper por 
tion through which the heads of the nails 34 are fed and a 
narrower lower portion adapted to pass only the shank 
portion of the nails. This permits the forward portion 
of the pusher 170 to enter the slot 190 to feed the last 
nail 34 in the strip into the drive track 36. 

If no nails are provided in the magazine 40 and if the 
pusher v170 is advertently released following any substan 
tial elongation of the spring 178, the forward end of the 
pusher 170 can enter the drive track 36 through the slot 
190 with the result that the forward end of-the pusher will 
impinge on the hardened steel forming the drive track. 

If) 
i This is likely to result in damage to the pusher,'as by 
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swaging the forward end thereof. In order to prevent any 
possible damage to either the walls of the drive track 36 
or the forward end of the pusher 170, this pusher is pro 
vided with a bumper or resilient cushioning means. The 
cushioning means comprises ‘a compression spring 192 
disposed within an opening 194 in the two plates 172 and 
174 forming the pusher 170. The opening 194 includes a 
pair of tabs projecting into its opposite ends to retain the 
compression spring 192 in position. Accordingly, if the 
pusher 170 is released with the spring 178 extended and 
with no nails 34 in the magazine assembly 40, the pusher 
170 is propelled forwardly by the resilient bias until such 
time as the leading convolution of the compression spring 
192 strikes the wall surface 38a on the nosepiece structure 
38. This compresses the spring 192 not only to prevent 
engagement between the forward end of the pusher 170 
and the wall of the drive track 36 but also to cushion the 
termination of movement of the pusher 170. 
To provide means for slidably and detachably mounting 

the forward end of the magazine assembly 40 on the nose 
piece structure 38, the forward portions of the vertically 
extending walls on the wall sections 1600, 162a and the 
adjacent portions 168s and 186c on the housings 168 and 
186 are formed as tabs or' lugs which are slidably received 
within two inclined and aligned slots 196 (FIGS. 1, 4, 
and 5) formed in the opposite side walls of the nosepiece 

- structure 38. These tabs are also formed with forwardly 
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open slots 198 in which are slidably received two machine 
screws 200 which are threaded into the nosepiece struc 
ture 38. By loosening the machine screws 200,.it is pos 
sible to slide the forward end of the magazine assembly 
40 into and out of an assembled relation with the nose 
piece‘ structure 38. . 
A 'rear portion of the magazine assembly 40 is mounted 

on the rear end of the handle portion 12b of the housing 
for sliding and pivoting movement. More specifically, 
the vertical wall of the section 162a of the rail 162 is 
provided with an elongated slot 202 (FIGS. 1 and 7) in 
which is received a shoulder formed on a machine screw 
204 that is threaded into the handle 12b. An opening 
206 is also formed in the vertical Wall of the section 
‘1600 of the rail 160 aligned- with the head of the ma 
chine screw 204 when the magazine assembly 40 is in 
its normal assembled position. ‘By inserting an instru 
ment through the opening 206, the head of the machine 
screw 204 can be reached'to permit it to be loosened. 
When the machine screw 204 is loosened together with 
the machine screws 200, the magazine assembly 40 can 
be moved rearwardly until the lugs at the forward end 
of the magazine assembly 40 are displaced from the slots 
196. The forward end of the magazine assembly 40 'can 
then be pivoted downwardly to the position shown in 
dot-and-dash outline in FIG. 1. This permits access to 
the opening or slot 190 in the nosepiece structure 38 to 
permit a jammed nail 34 to be removed. It also permits 
access to the forward portion of the magazine. assembly 
40. ‘ - 

When this assembly is to be restored to its assembled 
position with the nosepiece 38, the magazine 40 is pivoted 
around the machine screw 204 in a clockwise direction 
from the position shown in dot-and-dash outline in FIG. 
1 to a position in which the forwardly projecting lugs 
at the forward end of the magazine assembly 40 are 
aligned with the slots 196 in the nosepiece structure 38. 
The magazine assembly 40 is then moved forwardly until 
the machine screw 204 engages the rear end of the slot 
202 and the machine screws v200 are received within the 
slots 198. The machine screws 200 and 204 are then 
tightened to positively secure the magazine 40 in its 
proper assembled relation. 

-In_ order to increase the storage capacity of the maga 
zine 40, it is desirable to have this magazine extend rear 
wardly beyond the back edge of the handle portion 12b 
of the housing 12 for the tool 10. To permit this, the 
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magazine assembly 40, as well as the nosepiece struc 
ture 38, are secured to the housing 12 for the tool 10 in 
a manner such that these elements form an acute angle 
with the rearwardly extending handle 12b when viewed 
from the top of the tool 10 (\FIG. 2). Although the tool 
10 is illustrated as being adapted to drive nails 34 hav 
ing a full round head so that a round driving element 
128 could be provided, it is frequently desirable to use 
a somewhat ?attened or transversely elongated driver 
element 28 so that the heads of adjacent nails in the 

’ strip can be overlapped to permit a greater number of 
nails to be stored in a strip of a given length. Since 
any flattening of the driver blade 28 prevents the sym 
metry possible with round driver elements‘ and round 
drive tracks, it is necessary or desirable to provide a 
guiding means engaging the blade 28 to insure proper 
orientation of the blade within the drive track 36. Ac 
cordingly, the drive track 36 illustrated in the drawings 
includes a rounded central portion 36a (FIG. 5) for re 
ceiving the central portion of the driver element 28 and 
two opposed and generally rectangular extensions 36b for 
receiving guiding structures on the element 28. The guid 
ing recesses 36b are disposed normal to a horizontal pro 
jection of the line along which the nails 34 are fed into 
the drive track 36. Since the center line or longitudinal 
axis of the magazine 40 de?ned by the slot 164 is normal 
to a line connecting the guiding recesses 36b and forms 
an acute angle with the rearwardly extending handle 1212, 
the nosepiece structure 38 must also be angularly dis 
place-d about the axis of the cylinder or relative to the 
head portion 12a of the housing 12 so that a line or 
plane connecting the recesses 36b also intersects a line or 
plane passing through the handle 1212 at an acute angle. 
This is demonstrated by the dot-and-dash illustration of 
the nosepiece structure 38 in FIG. 2 of the drawings. 
Since the line or plane connecting the guide recesses 36% 
in the drive track 36 is not normal to a line or plane 
passing along the longitudinal axis of the handle portion 
1%, the plane of the transversely elongated driving ele 
ment 28 also is not normal to this line or plane but forms 
‘an acute angle therewith. 
Although the present invention has been described with 

reference to a single illustrative embodiment thereof, it 
should be understood that numerous other modi?cations 
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 and desired to be secured by Letters‘ 

{Patent of the United States is: 
1. A fastener driving tool comprising a housing in 

cluding a movable piston actuated fastener driving ele 
ment, a nosepiece structure carried on the housing and 
having a drive track for slidably receiving the driving ele 
ment, a magazine assembly for feeding fasteners into 
the drive track, said magazine assembly including a pair 
of spaced projecting portions at its forward end between 
which the nosepiece structure is slidably received, mount 
ing means spaced rearwardly from the projecting por 
tions and connected between the housing and the maga 

_ zine assembly for mounting the magazine assembly for 
sliding and pivoting‘ movement relative to the‘housing, 
[and securing means connected between the nosepiece 
structure and the projecting portions for detachably con 
necting the projecting portions to the nosepiece struc 
ture to permit the magazine assembly to be retracted 
from the nosepiece structure and pivoted downwardly 
away from the nosepiece structure. 

2. The fastener driving apparatus set forth in claim 
1 in which the housing includes a rearwardly extending 
handle portion, in which the mounting means is carried 
on the rearwardly extending handle portion, and in which 
the mounting means and the securing means mount the 
magazine assembly on the housing with the magazine 
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assembly extending outwardly away from the handle 
portion to de?ne an acute angle therebctween. 

3. A fastener driving‘ apparatus comprising a hous 
ing having a cylinder, a piston actuated fastener driving 
element movable within the cylinder, said housing having 
a lower portion forming a drive track in which the driv 
ing element is movably mounted, a magazine assembly 
for supplying fasteners to the drive track, ?rst structure 
on the forward end of the magazine assembly engaging 
the lower portion of the housing to slidably mount the 
forward end of the magazine assembly on the housing, 
and second structure on the magazine assembly engag 
ing the housing and located rearwardly on the maga 
zine assembly from the ?rst structure for mounting the 
magazine assembly for sliding and pivoting movement 
relative to the housing, whereby the forward end of the 
magazine assembly can be slidably separated from the 
housing and pivoted downwardly away from the housing. 

4. In a fastener driving apparatus, a housing contain 
ing a movable fastener driving element, a nosepiece form 
ing a drive track in which the driving element is movable, 
a magazine assembly for feeding fasteners into the drive 
track, said nosepiece having an opening through which 
fasteners can be fed from the magazine assembly into the 
drive track, pusher means movably ‘mounted in the maga 
zine assembly and resiliently biased for movement toev 
Ward the opening, and resilient bumper means carried on 
the pusher means and adapted to engage said nosepiece 
adjacent the opening to provide resilient means for ter 
rninating movement of the pusher means and for prevent 
ing movement of the pusher means into the drive track. 

5. In a fastener driving apparatus of the type having a 
nosepiece with a drive track for receiving a driver ele 
ment and an opening into the drive track, a magazine 
housing including structures forming a groove adapted 
to receive a strip of fasteners, said housing being mount 
ed adjacent the nosepiece with the groove aligned with 
the opening to feed fasteners into the drive track, pusher 
means slidable in the groove, ?rst resilient means acting 
on the pusher means to bias the pusher means toward the 
opening, a stop structure mounted on the apparatus in 
a ?xed position relative to the opening, and second re 
.silient means carried on the pusher means and movable 
1nto engagement with the stop structure for resiliently 
arresting movement of the pusher means to prevent the 
pusher means from entering the drive track. 

6. The fastener driving apparatus set forth in claim 
5 in which the pusher means de?nes an aperture and in 
which the second resilient means includes a compression 
spring mounted in the aperture. 

7. In a fastener driving apparatus of the type having 
a nosepiece forming a drive track for receiving a fastener 
driving element and an elongated fastener having a_ 
transverse head, a pair of fastener supporting rails mount 
ed in spaced parallel positions to form a slot for re 
ceiving the elongated fasteners with their heads resting 
on the upper edges of the rails, the side wall of one of 
the rails being formed with an outwardly projecting en 
closed portion extending along its length, pusher means 
disposed in the .slot and slidably mounted on said upper 
edges of the rails, resilient means for biasing the pusher 
to feed the fasteners into the drive track, said resilient 
means being disposed in the outwardly projecting en 
closed portion on the one side wall, a stop structure 
mounted on the apparatus in a ?xed position, said pusher 
means having an opening, and resilient bumper means 
carried in the opening for engaging the stop structure 
to cushion the termination of movement of the pusher 
means. 

8. In a fastener driving apparatus of the type'having 
a nosepiece forming a drive track for receiving a fas 
tener driving element and an elongated fastener having 
a transverse head, and a depending portion, a pair of 
fastener supporting rails mounted in spaced parallel po 
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sitions to form a slot for receiving the elongated fas 
teners with their heads resting on the upper edges of the 
rails, the side walls of the rails having oppositely ex 
tending and outwardly projecting portions between their 
upper and lower edges forming an enlarged cavity, the 
cavity separating the slot into upper and lower portions, 
spaced portions of the depending portion of the fastener 
being received in the upper and lower portions of the 
slot, pusher means disposed within the cavity and in 
cluding parts disposed in the upper and lower portions 
of the slot, and resilient biasing means connected between 
the pusher means and the rails and disposed substantially 
completely within the elongated cavity. 

9. The fastener driving apparatus set forth in claim 8 
in which the resilient biasing means includes ?at spring 
means connected at one end to the pusher means and 
being formed in a coil at its other end, said coil being 
mounted for rotation about a ?xed axis and being dis 
posed within an enlarged portion in part of the cavity 
formed by one of the rails. ' 

10. In a fastener driving apparatus of the type having 
structure de?ning a drive .track for receiving fasteners 
having an elongated shank and a transverse head, a pair 
of fastener supporting rails mounted in spaced and par 
allel arrangement, said rails having generally parallel 
upper ‘and lower edge portions de?ning upper and lower 
slots and outwardly projecting intermediate portions de 
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?ning a cavity, said fasteners being disposed with their 
heads resting on the upper edge of the rails and with their 
shanks disposed in the upper and lower slots and ex 
tending through the cavity, pusher means slidably mount 
ed on the rails and including portions disposed in the 
upper'and lower slots, and resilient means for biasing 
the pusher means against the fasteners to feed the fas 
teners into the drive track, said resilient means being con 
nected between the pusher means and the rails and being 
disposed in the cavity. 
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