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thereby, and a part 19d through which the air from cham 
ber 9 flows to the underside of piston 12b. The piston 
18a has a larger diameter than valve head 18b So that 
valve 17 will be moved to the open position when equal 
pressures act on the upper surface of piston 18a and the 
undersurface of head 18b. 
When valve head 18b is in the open position, as shown 

in FIGURE 2, the underside of piston 12b is exposed to 
the high-pressure air in chamber 9 to very quickly open 
valve 12. The opening allows the high-pressure air in 
chamber 9 to act on hammer piston 6 with an explosive 
force to drive nails 3 into position. 
The opening of auxiliary pilot valve 17 and main pilot 

valve 12 is controlled by a trigger-operated ball check 
valve 20. When pilot valve 12 is opened, air under pres 
sure is admited into chamber 11 containing nail hammer 
piston 6. The ball valve 20 includes a housing 21 which 
defines anupper valve seat 21 a and a lower valve Seat21b 
(see FIGURE 6). The ball 22 located in valve housing 
21 controls the flow of air between the valve inlet port 
21c and control port 21 d; and between control port 21 d 
and exhaust port 21e. Ball 22 is normally biased by 
gravity or the air pressure in chamber 9 against Seat 21b. 
With valve 19 in this position, high-pressure air from 
chamber 9 is admitted to port 21dleading to the underside 
of piston 18a of auxiliary pilot valve 17. This resultsin 
unbalanced forces acting on valve 17 which moves valve 
head 18b to the closed position. The position of the 
various valve mechanismswhen ball 22 is positioned in this 
manner is shown in FIGURE 1. 
To position valve 20 to operate the pneumatic nailer, 

there is provided a trigger mechanism Which includes a 
lever 23 havingan arm 23a adapted to engage ball 22 and 
an arm 23b that is pivotally mounted about a pin 24 
secured to housing 1. The lever arm 23b extends under a 
pin 26 that is secured to valve stem 27a ofexhaust valve 
27. The valve 27 functions to exhaust the portion of 
chamber 11 under hammer piston 6 When a mailis being 
driven and directs high-pressure air against the under 
surface of piston 6 to move it to its retracted position 
after the nail has been driven. The operation and con 
struction of valve 27 will be described in greater detail 
hereinafter. s 

The pivotal movement of lever 23 is controlled by 
trigger 28 whichis pivotally mounted on a pin 29 Secured 
to housing 1. Rotatably mounted in trigger 28 is a roler 
28a which engages the underside of level 23. Thus it can 
be seen that when trigger 28 is moved upwardly, roller 
28a engages lever 23 to move lever arm 23a into engage 
ment with ball valve 22 to close of inlet port 21c and ex 
haust the fluid from the underside of piston 18ato atmos 
phere through exhaustport 21e. This sequence of events 
unbalances piston valve 17 sothat the pressure acting on 
the upper side of piston 18a moves valve 17 into the Open 
position, as shown in FIGURE 2. 
When valve 17 is positioned as shown in FiGURE 2, 

high-pressure air flows past valve seat 19a, through port 
19d and into chamber 14 where it acts on the underside 
of piston 12b tomove valve 12 to the open position. The 
upward movement of piston 12b moves seal 16 into en 
gagement with cap seat 5b to prevent the escape of high 
pressure air through valve stem 12c and exhaust ports 
15a. 
When piston head 12b is quickly and positively raised 

by the introduction of high-pressure air to chamber 14, 
valve head 12a moves away from valve seat 31 located on 
the upper side of Sleeve cylinder 7. High-pressure air 
then enters main piston chamber 11 where it acts With an 
explosive force on the upper surface of hammer piston 6 
to drive naill 3, disposed beneath nail hammer 2, into 
position. 
With the raising of valve head 12a, a portion of the 

high-pressure air flowing past valve seat 31 flows through 
port 31 a to a storage chamber 32 Surrounding Sleeve cyl 
inder 7. The high-pressure air stored in chamber 32 is 
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utilized to return piston 6 and nail hammer 2 to its up 
ward or retracted position after a nail has been driven. 
The hammer will then bein position to drive a subsequent 
nail into place. 
The flow of air between chamber 32 and the underside 

of piston 6, and between the underside of piston 6 and 
atmosphere is controlled by exhaust valve 27. The ex 
haust valve 27 comprises a valve stem 27a having a land 
portion 27b that is slidably disposed in valve housing 27c. 
With land 27b in the position shown in FIGURE 1, port 
27d leading from storage chamber 32 is placed in com 
munication with port 27e leading to the underside of 
piston 6. Thus, as shown in FIGURE 1, when trigger 
28 is released, high-pressure air stored in chamber 32 
Will be free to flow to the underside of piston 6 to return 
it to its retracted position. When trigger 28 is actuated 
as shown in FIGURE 2, valve stem 27a is moved up 
wardly to vent the underside of piston 6 to atmosphere 
through exhaust port 27f. The pressure of the air di 
rected to the underside of piston 6 will be less than the 
pressure of air in housing chamber 9, but it will be sufi 
ciently high to retract piston 6. 

It is again pointed out that the pilot valves 12, 17 and 
hammer 2 operate very quickly and that main pilot valve 
12 will ciose very soon after trigger 28 is released. The 
air in chamber 11 above piston 6 is then immediately bled 
to atmosphere through valve stem 12c and exhaust ports 
15a in cap 15. This reduction in the air pressure on top 
of piston 6 enables the air under pressure stored in cham 
ber 32, and directed to the underside of piston 6, to 
movehammer 2 to its retracted position. 

It remains tonote that valve head 2a includes a magnet 
33 which engages a ferrous piston back-up plate 34 secured 
to piston 6 by a bolt 36 to retain hammer 2 in the re 
tracted position until the nailer is again actuated. The 
nail hammer 2 is threadedly connected to the underside 
ofbolt 36. 

Secured to the lower portion of main housing 1 is a 
housing section la in which is located a nose piece 37 
which serves as a guide for hammer 2. The nose piece 37 
is located adjacent the bottom of sleeve cylinder 7 and 
has connected thereto a bumper 37a for cushioning piston 
6 when it reaches the bottom of the driving stroke. The 
bumper 37a is Spaced from hammer 2 buthas fitted therein 
a nylon bilade Seal insert 38 through which hammer 2 
reciprocates. Cut into hammer 2 is a by-pass groove 2a 
that has an axial length greater than nylon insert 38 to 
bleed the air in chamber 11 under piston 6 after piston 6 
has been moved to the retracted position shown in FIG 
URE 1. This groove serves to exhaust the air under 
piston 6 and on top of land 27b after the hammer has 
been retracted to prevent a pressure build-up which would 
act to resist strongly the upward movement of valve 27, 
When the pneumatic nailleris triggered. 
The nails 3 used in this nailer are provided in the 

form of an adhered strip. The strip is located in maga 
zine 4 and is resiliently biased into the position shown in 
FIGURE 1 by mechanisms which will be presently de 
scribed. The end nail is biased into engagement with a 
nail back-up pin 41 which is resilientlybiased by a spring 
42. The Spring 42 is adjustably positioned within a cap 

that is threadedly disposed in opening 1b and housing 
d. 

The nailer magazine 4 includes an elongated casing 
having a generally eliptical cross-section (see FIGURE 
3). As ilustrated, the magazine is disposed at approxi 
mately a thirty-degree angle to accommodate the nail 
Strip. A Strip of nails 3 is introduced into magazine 4 
through an opening 4a extending lengthwise of the top 
portion of magazine 4 (see FIGURE 5). 

In the instant case, the strip of nails consists of general 
ly full-headed nails which are nested together with the 
heads overlapped and the shanks in contact with the 
shanks of the adjacent mails along substantially their 
full length. This results in the line of the nail heads 
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formingan angle with the horizontal on the order of thirty 
degrees, which generally coincides with the angular dis 
position of the magazine. 
The head portions 3a of nails 3 rest on nail guide rails 

44 Whichare secured to the sides of magazine 4 bythread 
ed bolts 46. The nail guides 44 are transverselyspaced to 
admit the shank portions 3b of nails 3. The strip of nails 
3 is biased downwardly into engagement with springpin. 
41 by a pusher 47. 
The pusher 47 includes a head portion 47a which slides 

on the upper surface of guide rails 44 and engages the 
nail heads 3a and guides 47c which engage the underside 
of the guide rails. The body portion 47 bis sloped to abut 
the shanks 3b, as shown in FIGURE 1. Extending from 
the back of pusher 47is a platform 47d on which aspiral 
coil spring 48 is located. The spiral coil spring 48 has one 
end afixed to the pusher 47 by a spring pin 49, and the 
other end secured by bolts 51 to a plate 52. The plate 52 
is secured to the magazine 4 at a location adjacent the 
nose piece 37. 
The body portion 47b of pusher 47 is sloped so that 

the nail clip is located at a slight angle from the vertical. 
The angle as shown is on the order of 4 degrees and is 
provided so that the axes of hammer 2 and the nail being 
driven are in line when the nailis finally driven into 
position (see FIGURE 2). It canbe appreciated thatthis 
results in the full utilization of the driving force against 
the nail and eliminates possible bending of the nail if the 
force was continuously exerted of-center. 
The magazine 4 is covered by a cover 53 which has a 

handle portion 53a and an engaging lip 53b (see FIGURE 
10). The lip 53b is adapted to engage the upper flange 
of pusher 47 to retract pusher 47 to permit the introduc 
tion of another strip of nails after the first strip has been 
driven. Also located in magazine 4 is a spring detent 54 
which serves to maintain the cover 53 in place during 
normal operation and retains the cover in the retracted 
position during the reloading operation (see FIGURE 1). 

Operation . 
The operation 

ing: M. 

With the apparatus as shown in FIGURE 1, air.under 
pressure is introduced to chamber 9 through hose 8 and 
flows through inlet port 21c and past ball valve 22 to the 
underside of piston 18a tomaintain valve 7 in the closed 
position. The high-pressure air acting on the upper side 
of valve head 12a maintains valve 12 closed along with 
Valve 17. M 

When actuation of the nail hammer is desired, trigger 
28 is squeezed to move lever arm 23a into engagement 
with ball 22 tomove it away from seat 21b and into en 
gagement with seat 21a. This action vents the underside 
of piston 18a to atmosphere through port 21e and at the 
same time prevents the escape of air from chamber 9. 
The high-pressure air acting on the, upper side of piston 
18a, which is now unbalanced, moves valve spool 18 
downwardly to unseat valve head 18b and allow high 
pressure air.to flow past seat 19a and through port 19d 
into the portion of chamber 14 bellow piston 12b. The 
air in chamber 14 acts against the underside of piston 12b 
to raise valve 12 away from seat 31, as shown in FIGURE 
2. The opening of valve 12 admits high-pressure fluid to 
the upper side of piston 6 to drive hammer 2 against mail 
3 with a high impact force. When valve 12 is opened, a 
portion of the air under pressure flowing past valve head 
12a enters storage chamber 32 through port 31a. 
When valve 19 is triggered, the underside of piston 6 

is vented to atmosphere through ports 27e by the move 
ment of exhaust valve 27 to the position shown in FIG 
UIRE 2. The movement of Valve 27 also results in the 

of the nailer can be seen from the follow 

fluid directed to storage chamber 32 being trapped in 
chamber 32. 
The nails being driven are continuously biased against 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
pin 41 by spring-biased pusher member 47' to place them 
into a position to be engaged by hammer 2. The driving 
movement of hammer 2 engages the head of the lower 
most nail to drive itinto place, as shown in FIGURE 2. 

After the nail has been driven and trigger 28 is re 
leased, the exhaust valve 27 moves downward to close of 
vent 27e and brings ports 27d, 27e into communication. 
The air stored in chamber 32 will then flow to the under 
side of piston 6 to return piston 6 to the retracted posi 
tion shown in FIGURE 1. At approximately the same 
instant, ball valve 22 closes of exhaust port 21e and opens 
inlet port 21cto admit high-pressure air to the underside 
of piston 18a toclose valve 17. The closing of valve 17 
vents chamber 14 past land 18c and out through exhaust 
port 19b. The valve 12 is then closed by the force exerted 
by the air pressure acting on the upper surface of head 
12a. When valve head 12a seats, the air in chamber 11 
above piston 6 is vented to atmosphere through stem 12c 
and exhaust ports 14a. The magnet 33 assists in retaining 
piston 6 in the upward position. The apparatus is thus 
in position to be again operated. 

It remains to note that after the piston 6 is returned to 
its retracted position the air in chamber 11 under piston 6 
Will be vented out through groove 2a. This prevents a 
buildup of pressure on the upper side of land 27 which 
Would tend to prevent the upward, or venting, movement 
of valve 27 when the nailer is again triggered. 

After the nail clip has been used up, cover 53 is re 
tracted to where a strip of nails can again be inserted into 
magazine 4. 
From the foregoing, it will be observed that numerous 

variations and modifications maybe efected without de 
parting from the true spirit and Scope of the novel con 
cepts of the invention. For example, the pneumatically 
operated device of the present invention could be used to 
drive other types of fasteners such as staples by merely 
providing a conventional Staple magazine in place of the 
one ilustrated. Furthermore, the trigger mechanism could 
be connected directly to the auxiliary pilot valve and the 
ball check valve eliminated. Also, a resilient biasing 
means could be provided to move exhaust valve 27 to 
close ofi exhaust port 27f When trigger 28 is released. 

It is intended to cover by the appended claims al such 
modifications and embodiments that fall Within the true 
spirit and scope of the invention. 
We claim: • 
1. A pneumatically operated fastening tool comprising 

a housing containing fluid under pressure, first and second 
chambers defined by said housing, a piston slidably dis 
posed in said first chamber, a hammer secured to said 
piston, first valve means for controlling the flow of fluid 
into said first chamber for driving the piston in a driving 
direction, said first valve means including a pressure re 
sponsive member in said second chamber, means for vent 
ing one side of said pressure responsive member, second 
valve means controlling the flow of fluid under pressure 
to the other side of said pressure responsive member, and 
means for controlling the operation of said second valve 
163 S. 

2. A pneumatic tool including a housing to which fluid 
under pressure is supplied, first and second cylinders in 
saidhousing, a first piston in said first cylinder, a hammer 
secured to said first piston, first valve means controlling 
the flow of high-pressure fluid to said first cylinder, said 
first Valve means including a second piston member slid 
ably disposed in said second cylinder, means for venting 
one side of said second piston, second valve means for 
controlling the flow of fluid to the other side of said 
second piston to open said first valve means to admit fluid 
to oneside of said first piston to drive the hammer in a 
driving direction, means for venting said one side of the 
first piston after the hammer has been driven, third valve 
means for directing fluid under pressure to the other side 
of the first piston to return the hammer, and means for 
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in said housing, a first piston slidably disposed in said first 
cylinder, a fastener device secured to one side of said first 
piston, first valve means for controlling the flow of fluid 
under pressure to the other side of said first piston tomove 
it in a driving direction, said first valve means including 
a second piston disposed in said second cylinder, and a 
hollowstemporton interconnecting the space adjacentsaid 
other side of said first piston with the space adjacent one 
side of said second piston, means for venting the space 
adjacent said one side of said second piston, second valve 
means for closing of said hollow stem portion from said 
vent means when the first valve means is in the open 
position, said second piston on one side thereof defining 
a first area exposed to the fluid under pressure in said 

10 
housing when the first valve means is in the open position 
and an enlarged area surrounding said first area whereby 
after the first valve means moves to open said second valve 
means the first valve means Will be moved rapidly to the 
closed position, third valve means controlling the flow of 
fluid to the other side of said second piston to control the 
movement of said first valve means, and means controlling 
the operation of said third valve means. 
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