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(54) Fastener driving device

(57) A fastener driving device (10) comprises a
housing having a chamber constructed and arranged to
contain compressed air, a cylinder (34) disposed within
the housing, a piston (26) disposed within the cylinder
and movable between upper and lower positions within
the cylinder, a fastener striker (33) connected with the
piston, a main valve (38) and trigger valve (36). The
main valve is formed from a resilient material having a
first portion (42) thereof sealingly engaged with a first
portion (74a, 74b) of the cylinder. The main valve has a
second portion (39) thereof movable between a sealing

position with a second portion of the cylinder and an un-
sealed position as a result of flexing of the resilient ma-
terial. The unsealed position permitting the compressed
air to force the piston to move from the upper position
to the lower position to enable the fastener striker to
move through a fastener driving stroke. The trigger
valve (36) is carried by the housing. The trigger valve is
actuatable to vary air pressure in the vicinity of the main
valve to enable the second portion (39) of the main valve
to move from the sealing position to the unsealed posi-
tion.
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Description

[0001] This invention relates to fastener driving devic-
es and, more particularly but not exclusively to fastener
driving devices of the portable type having a self-sealing
diaphragm valve.
[0002] Fastener driving tools for driving fasteners
such as nails, staples or the like are commonly used in
industry and commerce. The fasteners are generally
supplied from a collated strip of fasteners disposed in a
magazine coupled to a nosepiece portion of the fastener
driving tool. The fastener driving tool also comprises a
housing to store compressed air, a cylinder within the
housing, a piston within the cylinder, a driver connected
to the piston, and a main valve to provide pressurized
air to operate the piston. Fastener driving tools also in-
clude a work contacting element coupled to a tool con-
trolling mechanism operable as a safety feature to ena-
ble and disable the fastener driving tool. In some in-
stances, this work contacting element is coupled with a
depth adjusting mechanism that allows control and ad-
justment of the depth at which the fastener is driven into
a work piece.
[0003] During operation of such tools, the tool is po-
sitioned in contact with a workpiece, such as wood or
drywall, in such a manner as to allow the contacting el-
ement or the depth adjusting mechanism to be in direct
contact with the work piece. The trigger is manually
pulled to actuate a trigger valve which in turn operates
the main valve that provides compressed air to move
the piston. The trigger can also be made to be remotely
controllable if desired.
[0004] Most tools utilize O-rings as seals, but they re-
quire proper lubrication to provide long wear life. Other
arrangements have been tried such as that disclosed in
U.S. Pat. No. 4,747,338. The firing valve disclosed in U.
S. Pat. No. 4,747,338 is configured that exposure of
multiple differential areas of the valve to a common high
pressure results in the valve being biased toward a
sealed position relative to the cylinder of tool while in
the unfired position. The valve includes two rolling dia-
phragm seals.
[0005] U.S. Pat. No. 4,610,381 is directed to a drywall
tool for driving a fastener with frequent multiple blows
including a firing valve having first, second and third
pressure zones. A movable O-ring seals the first pres-
sure zone from a vent, a second movable seal seals the
first pressure zone from the second pressure zone, and
a rolling diaphragm seals the second pressure zone
from the third pressure zone. The rolling diaphragm per-
manently seals the second pressure zone from the third
pressure zone.
[0006] U.S. Pat. No. 5,207,143 is directed to a pneu-
matic fastener driving device having a trigger valve with
flexible membrane that controls the flow of compressed
air to and from the cylinder. The flexible membrane
maintains the main valve close no matter when the tool
is connected or disconnected to an air supply line. The

flexible membrane extends between the housing and
the main valve and is substantially supported by surfac-
es of the housing during movement.
[0007] All the prior art is limited in its performance by
requiring more parts to achieve the main valve and/or
more intricate mechanisms to open and close the valve.
[0008] Therefore, it is desirable to overcome these
and other limitations thus allowing overall improved per-
formance and reduced cost of the fastener tool.
[0009] According to the present invention in the first
aspect there is provided a fastener driving device com-
prising: a housing having a chamber constructed and
arranged to contain compressed air; a cylinder disposed
within said housing; a piston movably disposed within
said cylinder; a fastener striker connected with said pis-
ton; a main valve formed at least in part from a flexible
material, said main valve having a first portion thereof
sealingly engaged with a first portion of said cylinder and
a second portion thereof movable between a sealing po-
sition with a second portion of said cylinder and an un-
sealed position as a result of flexing of said flexible ma-
terial, said unsealed position permitting said com-
pressed air to force said piston to move within said cyl-
inder to enable said fastener striker to move through a
fastener driving stroke; and a trigger valve carried by the
housing and actuable to enable said second portion of
said main valve to move from said sealing position to
said unsealed position. Most preferably said trigger
valve is actuable to vary air pressure in the vicinity of
said main valve to enable said second portion of said
main valve to move from said sealing position to said
unsealed position.
[0010] In some preferred forms, said main valve com-
prises a first exposed portion exposed to a region on
one side of said main valve and a second exposed por-
tion exposed to a region on another side of said main
valve; said first exposed portion having a surface area
greater than the surface area of said second exposed
portion. Preferably_said main valve is in the sealed po-
sition whenever said first exposed portion and said sec-
ond exposed portion are subjected to equal air pressure
and said main valve is in the unsealed position when-
ever said first exposed portion is subjected to an air
pressure less than an air pressure that the second ex-
posed portion is subjected to.
[0011] In accordance with another preferred feature,
said main valve comprises a relatively rigid portion and
a relatively flexible portion, said rigid portion facilitating
the movement of said main valve between a sealing po-
sition and an unsealing position and said flexible portion
being able to flex to seal or unseal said main valve. Con-
veniently the fastener driving device further comprises
a passageway constructed and arranged to communi-
cate air with the atmosphere and a stop disposed in a
cap terminating said housing wherein said rigid portion
comprises a cylindrical tube portion constructed and ar-
ranged to seal said passageway when said main valve
is in the unsealed position. Also conveniently the fas-
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tening driving device further comprises a relatively rigid
seating portion sealingly arranged in said cap, wherein
said seating portion comprises seating ridges and the
flexible portion of said main valve comprises portions
sealingly fitting said seating ridges.
[0012] In accordance with another aspect of the
present invention a fastener driving device comprises a
housing having a chamber constructed and arranged to
contain compressed air, a cylinder disposed within the
housing, a piston disposed within the cylinder and mov-
able between upper and lower positions within the cyl-
inder, a fastener striker connected with the piston, a
main valve and a trigger valve. The main valve is formed
from a resilient material having a first portion thereof
sealingly engaged with a first portion of the cylinder. The
main valve has a second portion thereof movable be-
tween a sealing position with a second portion of said
cylinder and an unsealed position as a result of flexing
of the resilient material. The unsealed position permit-
ting the compressed air to force the piston to move from
the upper position to the lower position to enable the
fastener striker to move through a fastener driving
stroke. The trigger valve is carried by the housing. The
trigger valve is actuatable to air pressure in the vicinity
of the main valve to enable the second portion of the
main valve to move from the sealing position to the un-
sealed position.
[0013] In one embodiment, the main valve comprises
a substantially hard plastic portion and a substantially
flexible plastic portion. The hard plastic portion facili-
tates the movement of the main valve between the seal-
ing position and the unsealing position. The flexible
plastic portion is able to flex to seal or unseal the main
valve. The main valve comprises a first portion exposed
to a region above the main valve and a second portion
exposed to a region below the main valve. The first por-
tion has a surface greater than the surface area of the
second portion. The main valve is in the sealed position
whenever the first portion and the second portion are
subjected to equal air pressure and the main valve is in
the unsealed position whenever the first portion is sub-
jected to an air pressure less than an air pressure that
the second portion is subjected to.
[0014] Other aspects of the present invention provide
a device of the type describe above which is combined
with other features hereafter described in detail.
[0015] Embodiments of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings in which:-

FIG. 1 is a sectional view of the fastener tool em-
bodying the present invention with parts in the nor-
mal inoperative position thereof;
FIG. 2 is an enlarged view of a cap showing the po-
sition of a main valve according to one embodiment
of the present invention;
FIG. 3 is a sectional view of the inside of the cap at
cross-section AA; and

FIG. 4 is an elevational view of the main valve ac-
cording to one embodiment of the present inven-
tion.

[0016] Referring now to the drawings, more particu-
larly referring to FIG. 1, there is shown therein a fastener
driving device, generally indicated at 10, which embod-
ies the present invention. The tool comprises a housing
having, among other things, a cylinder containing body
portion 14, a handle portion 16, and a cap portion 18.
The size and shape of these components can vary con-
siderably depending on the type of fastener and appli-
cation, but all have in common an internal air chamber
20 for containing compressed air, for example, from an
external source.
[0017] The compressed air chamber 20 is pressu-
rized from an air supply line through an inlet connection
attached to the handle (not shown). In this particular em-
bodiment, the cap 18 is attached to the body portion 14
with screws (not shown). Part of the volume in cap 18
is used to enlarge the volume of the compressed air
chamber 20. The body portion 14 and cap 18 are joined
by seals 22 to prevent compressed air from escaping
into the atmosphere.
[0018] The body portion 14 also includes a return air
chamber 24. The return air chamber 24 is pressurized
when a piston 26 is near the end (bottom) of its down-
ward drive stroke. The sequence of pressurizing the re-
turn chamber 24 will be described in detail below. The
chambers 20 and 24 are separated by seals 25.
[0019] The lower portion of the housing 12 is connect-
ed to a fastener carrying rail or magazine 28. The front
of the magazine 28 is joined with nosepiece 30, which
is provided with a fastener drive track 32. A fastener
pusher within the magazine 28 (not shown) delivers the
fastener into the drive track 32 underneath the end of a
fastener striker or driver 33. The driver 33 is fixed to the
piston 26 and functions together as a unit. A cylinder 34
is mounted in the housing 12. The piston 26 reciprocates
in cylinder 34 during operation. To control the movement
of the piston 26, a trigger valve 36 positioned near the
handle 16 and a main valve 38 are employed. The trig-
ger valve 36 carried by the housing 12 is actuatable to
air pressure in the vicinity of main valve 38 to enable
portion 39 of main valve 38 to move from a sealing po-
sition to an unsealed position. A passageway 21 perma-
nently allows the pressure in chamber 20 to communi-
cate with region 35 of main valve 38. Such trigger valves
are known in the art. The main valve 38 in accordance
with this embodiment of the invention seals and unseals
the top end as will be described in greater detail latter.
[0020] As shown in FIG. 1, the trigger valve 36 is po-
sitioned so as to permit pressurized air from chamber
20 to communicate through the valve 36, through a sig-
nal passageway 43 and to a chamber 44 above the main
valve 38. The trigger valve 36 is controlled by manual
lever 40 as shown in FIG. 1. The signal passageway 43
allows air pressure signal to communicate between trig-
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ger valve 36 and main valve 38 through passage 104,
shown in Figure 1 and Figure 2 in dotted lines, so as to
enable continuous communication with region 35 be-
tween first sealed portion 42 of main valve 38 and sec-
ond sealed portion 39 of main valve 38. The passage-
way 43 is described in a co-pending European patent
application corresponding to US. Patent Application en-
titled "Pneumatic Tool With As-Cast Air Signal Passage"
filed on April 5, 2002, the content of which is incorporat-
ed herein by reference. While the embodiment of the
tool shown in FIG. 1 employs a manually operable trig-
ger valve, should the tool 10 be part of a stationary ap-
plication the trigger valve could be a remotely operated
and/or located valve and operated by something other
than lever 40.
[0021] A contact trip assembly 46 is mounted so as to
have a forward end extend outwardly of the nosepiece
30 to be actuated when the device 10 is moved into op-
erative engagement with a workpiece. The contact trip
46 includes fastener depth adjusting mechanism indi-
cated as 48 capable of being conveniently manually ad-
justed in a manner to determine the countersink depth
of the driven fasteners.
[0022] The sequential operation of the above-de-
scribed fastener driving apparatus will now be de-
scribed. When an air supply is connected to the tool and
the tool is at rest, the reservoir 20, passageway 43 and
cavity 44 are pressurized. At rest, chamber 20 commu-
nicates through trigger valve 36, through passageway
43 into the chamber 44 above the main valve 38. The
surface area of main valve 38 exposed to region 44
above the main valve is greater than the surface area
of main valve 38 exposed to region 35 below the main
valve. Thus, although both regions 35 and 44 are ex-
posed to the pressure in chamber 20, the greater sur-
face area exposed to volume 44 causes the main valve
to seal. When the trigger 40 is pulled against the bias of
a coil spring 49, valve stem 86 is raised when contacted
by surface 51 of the trigger assembly so that an upper
O-ring 37 seals the air pressure chamber 20 from the
passageway 43 and a lower O-ring 39 is unsealed to
enable the chamber 44 above the main valve 38 to ex-
haust through passage 43 to the atmosphere through
valve 36. Because a chamber 21 is always exposed to
air pressure chamber 20, and because such chamber
21 communicates with the region 35, the air pressure in
region 35 will cause the main valve 38 to move to its
unsealed position when the region 44 is exhausted to
atmosphere. The main valve 38 is formed from a resil-
ient, flexible elastomeric material portion 100 and a
more rigid plastic material portion 90. The resilient por-
tion 100 of main valve 38 has a first portion 42 sealingly
engaged with a first portion 74a and 74b of cylinder 34.
In addition, the resilient portion 100 of main valve 38 has
a second portion 39 movable between a lower sealing
position with a second portion 41 of cylinder 34, and an
upper, unsealed position wherein portion 39 is spaced
upwardly from portion 41 of the cylinder 34. The main

valve 38 unseals as a result of rolling flexing movement
of the resilient material at an inverted U-shaped portion
64 thereof. The unsealed position permits the com-
pressed air present in chamber 21 to force the piston 26
to move from the upper position to the lower position to
enable the fastener striker 33 to move through a fasten-
er driving stroke. It can be appreciated that the region
35 is disposed between the first sealed portion 42 of the
main valve and the movable sealed portion 39 of the
main valve. The pressure in region 35 causes upward
movement and a rolling flexure of portion 64 of the main
valve 38 to enable portion 39 to lift and unseal from por-
tion 41 of cylinder 34.
[0023] The opening of the main valve 38 allows the
air to enter the top or first portion of the cylinder 34 above
the piston 26. At the same time, the air communication
of the upper portion of the cylinder 34 above the piston
26 to the atmosphere through exhaust passage 50 is
blocked by sealingly closing a passageway 52 in the
center of main valve 38, from the exhaust passageway
50. Specifically, when the main valve is raised in the
open position, the upper surface of the valve seals to a
stop member 91 of cap 18. Specifically, the upward
movement of main valve 38 allows cylindrical rigid plas-
tic portion 90 of main valve 38 to sealingly contact stop
member 91 to seal passageway 52 from exhaust path
50. The piston 26 along with driver or fastener striker 33
is forced downward rapidly. The driver 33 pushes the
fastener out of the drive track 32 in nosepiece 30 with
enough force to drive the fastener into the workpiece.
[0024] Near the end of the drive stroke, the piston 26
passes a one way check valve 58 in the cylinder 34 that
allows air to enter and pressurize return air chamber 24
during the downward stroke. At the end of the drive
stroke, the underside of the piston 26 contacts a shock
absorber 54. After lever 40 is released, valve stem 36
is lowered under the force of a coil spring 49 so that a
lower O-ring 39A seals and an upper O-ring 37 unseals
to permit the air pressure in chamber 20 to enter again
the passageway 43 to enable the chamber 44 above the
main valve 38 to be pressurized again through passage-
ways 43. Therefore, the air pressure in the chamber 44
above main valve 38 is equalized with the air pressure
in chamber 21 which is always exposed to air pressure
chamber 20 (through a passageway 45). The surface
area of main valve 38 exposed to region 44 above the
main valve is greater than the surface area of main valve
38 exposed to region 35 below the main valve. Thus,
although both regions 35 and 44 are exposed to the
pressure in chamber 20, the greater surface area ex-
posed to volume 44 causes the main valve to go back
to its initial sealed position. The main valve 38 is pneu-
matically balanced towards the closed position whenev-
er both the upper and lower sides are subjected to equal
air pressure. The main valve 38 thus closes when cavity
44 is pressurized.
[0025] The shifting of the main valve 38 to the closed
position unseals the sealing engagement between the
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plastic portion 90 of main valve 38 and the stop member
91 so as to allow the space above the piston 26 during
the upward travel of the piston 26 to exhaust through
passageway 52 and passage 50 to atmosphere. The air
above the piston 26 exhausts sequentially through a ca-
nal 89, exhaust passageway 50 and an exhaust port (not
shown). When the air pressure above the piston 26
drops below that under the piston 26, the air in the return
air chamber 24 enters the cylinder 34 under the piston
26 through canal 59 and forces the piston 26 and driver
33 upward. Return air chamber 24 has a fixed volume,
thus as piston 26 moves upward the pressure in return
air chamber 24 is reduced.
[0026] The return air chamber 24 is designed with suf-
ficient volume to provide enough air to fully return the
piston 26 at the lowest operating pressure with the pres-
sure being reduced to nearly that of the atmosphere pri-
or to the next tool cycle. As the end of the driver 33 raises
above the fastener rail 28, the next fastener is positioned
into the guide cavity 32 ready to be driven by the next
tool cycle.
[0027] Referring to FIG. 2, there is illustrated an en-
larged partial side cross-sectional view of the tool show-
ing the details of the main valve 38. The cap 18 and seal
22 are separate parts attached to the body 14 for con-
venience of machining and assembly, but when assem-
bled act as a unit to form housing 12. Located in the
center of the cap 18, is formed the stop member 91,
which when assembled also becomes a fixed portion of
the housing 12. The stop member 91 includes a valve
seating surface 63 with ridges 62a and 62b. The valve
seating surface 63 is sealingly attached to the inside of
cap 18 with O-ring 63A and seats on stop member91.
The valve seating surface 63 cooperates with the move-
able flexible portion 64 of the main valve to be described
below to open and close the valve passageway to the
piston 26. The stop 91 is constructed and made of ma-
terial so as to be rather rigid in nature, such as a rigid
plastic. Similarly, valve seating surface 63 is also con-
structed from a rigid material such as a rigid plastic. The
valve seating surface 63 is also sealably mounted to the
cap 18 using an O-ring 68a . O-ring 68b is used to seal
between valve seating surface 63 and the upper portion
of cylinder 34.
[0028] In one embodiment, the main valve 38 is con-
structed of an integrally formed resilient member 70 hav-
ing a seal area 72 shown in Figure 2 in the form of an
"H" configuration. The seal area 72 sealingly fits into
ridges 62a and 62b on valve seating surface 63 and also
sealingly fits the ridges 74a and 74b on the upper portion
of cylinder 34. In the embodiment shown, the moveable
portion 64 of valve 38 is made of a flexible plastic to
allow opening and closing of the valve 38. Further, the
moveable portion 64 is annular in shape to accommo-
date the valve passageway 66 in the cylinder 34.
[0029] Turning now to Figure 3, a cross sectional view
of the inside of the cap 18 at cross-section AA (in figure
2) is shown. In one embodiment, seating surface is

molded from a relatively rigid plastic. Seating surface 63
is shown having ridges 62a and 62b as previously de-
scribed. Seating surface 63 is sealed to the cap with seal
68a (shown in figure 2) such as O-rings shaped to fit
contours of inside of cap 18. The seating surface 63
comprises a portion 76 for holding a spring 80 used to
bias the valve 38 toward the closed position. The seating
surface 63 also comprises a canal 78 permitting the air
in the backside of valve 38 to be routed to passageway
43 when trigger valve 36 is actuated thus allowing valve
38 to open.
[0030] Referring back to Figure 2, there is shown the
placement of the spring 80 in relation to valve 38. Spring
80 fits into portion 76 of seating surface 63 and also fits
into a portion 82 of valve 38. In this way, spring 80 holds
valve 38 tightly fit to cylinder 34, i.e., biased in closed
position, until the air pressure builds within the tool to
pneumatically hold valve 38.
[0031] The valve 38 is made of a polymer material (e.
g., plastic) molded in a form of a semi-flexible dia-
phragm. The valve is molded in a saucer-like annular
shape with a canal forming the said passageway 52 in
the center of valve 38 as shown in Figure 4. The thick-
ness of the flexible diaphragm is not uniform in order to
provide more strength in the sections that undergo little
or no movement.
[0032] When installed in the tool, the inner cylindrical
shape 90 of valve 38 fits into portion 76 of seating sur-
face 63 (shown in Figure 3) while creating a guide for
spring 80 and allowing the spring 80 to compress and
decompress around cylindrical shape 90 of valve 38
when valve 38 is opened and closed. Peripheral surface
portions 92a and 92b of the valve 38 engage the annular
ridges 62a and 62b of seating surface 63 in cap 18. In
addition, the peripheral surface portions 92a and 92b
also engage the annular ridges 74a and 74b in the upper
portion of cylinder 34 (cf., Figure 2). The lower portion
39 of the valve 38 rests against the top portion 41 of
cylinder 34. In this installation, the valve 38 seals com-
pressed air cavity 44 from cylinder 34. The elastic char-
acteristics of the material from which the valve 38 is con-
structed keeps the annular peripheral surface 92a and
92b in contact with the annular ridges 74a and 74b of
the cylinder 34 and the movable lower portion 39 of
valve 38 against cylinder 34 whenever both regions 35
and 44 below and above the valve 38 are exposed to
the atmosphere or both surfaces are subjected to air
having equal pressure. This has a great advantage over
valves using O-rings as seals since the present config-
uration requires fewer components than conventional
constructions.
[0033] The portion 39 of valve 38 remains against the
cylinder 34 as long as both sides are subjected to equal
air pressure. To fire the tool, the region44 above the
valve 38, must be subjected to reduced pressure. This
is accomplished by exhausting cavity 44 through pas-
sageway 43 by opening the trigger valve 36. Now that
the two regions 35 and 44 above and below the valve
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38 are subjected to unequal pressure, the valve 38 is
forced to deflect upwardly thus the lower portion 39 of
valve 38 retracts from cylinder 34. Movement of the flex-
ible valve 38 away from the top of cylinder 34 allows
pressurized air present in cavity 21 to enter through the
top of cylinder 34 and force the piston 26 downward. A
seal 27 (shown in Figure 1 and Figure 2) is used to pre-
vent air from escaping around the piston 26.
[0034] As previously described, during the tool cycle
in which the piston 26 returns to the uppermost portion
of the cylinder 34, the air above the piston 26 is exhaust-
ed to atmosphere. This is accomplished through canal
52 in the center of main valve 38 to the top of cap 18.
The compressed air used to drive the piston 26 down-
ward can exhaust to atmosphere sequentially through
exhaust passageway 89 and exhaust passageway 50.
[0035] After the tool has made the drive stroke, the
main valve 38 is reset to the closed position, by repres-
surizing cavity 44. An O-ring type seal 68b, positioned
between seating surface 63 and top of cylinder 34 in cap
18, is used to prevent air from escaping out of the cavity
44.
[0036] Should the air supply be disconnected from the
tool while the main valve 38 was in the open position,
the valve 38 would return to the closed position on top
of the cylinder 34. The semi-flexible valve 38 can be eas-
ily removed for service since it is not attached by any
means to neither the cap 18 nor the cylinder 34.
[0037] It must be understood the terms such as upper,
lower, above, downward and the like are used in refer-
ence to the figures shown in the drawings solely for the
purpose of clarity. While a preferred embodiment of the
present invention has been shown, it is anticipated that
those skilled in the art may make numerous changes
and modifications without departing from the scope of
this invention.

Claims

1. A fastener driving device comprising:

a housing having a chamber constructed and
arranged to contain compressed air;

a cylinder (34) disposed within said housing;

a piston (26) movably disposed within said cyl-
inder;

a fastener striker (33) connected with said pis-
ton;

a main valve (38) formed at least in part from a
flexible material, said main valve having a first
portion (42) thereof sealingly engaged with a
first portion (74a, 74b) of said cylinder (34) and
a second portion (39) thereof movable between

a sealing position with a second portion (41) of
said cylinder and an unsealed position as a re-
sult of flexing of said flexible material, said un-
sealed position permitting said compressed air
to force said piston (26) to move within said cyl-
inder to enable said fastener striker (33) to
move through a fastener driving stroke; and

a trigger valve (36) carried by the housing and
actuable to enable said second portion (38) of
said main valve to move from said sealing po-
sition to said unsealed position.

2. A fastener driving device according to Claim 1,
wherein said trigger valve (36) is actuable to vary
air pressure in the vicinity of said main valve (38) to
enable said second portion (39) of said main valve
to move from said sealing position to said unsealed
position.

3. A fastener driver device according to Claim 2,
wherein said main valve (38) comprises a first ex-
posed portion exposed to a region (44) on one side
of said main valve and a second exposed portion
exposed to a region (35) on another side of said
main valve; said first exposed portion having a sur-
face area greater than the surface area of said sec-
ond exposed portion.

4. A fastener driving device according to Claim 3,
wherein said main valve (38) is in the sealed posi-
tion whenever said first exposed portion and said
second exposed portion are subjected to equal air
pressure and said main valve is in the unsealed po-
sition whenever said first exposed portion is sub-
jected to an air pressure less than an air pressure
that the second exposed portion is subjected to.

5. A fastener driving device according to any preced-
ing claim, wherein said main valve (38) comprises
a relatively rigid portion (90) and a relatively flexible
portion (64), said rigid portion (90) facilitating the
movement of said main valve (38) between a seal-
ing position and an unsealing position and said flex-
ible portion (64) being able to flex to seal or unseal
said main valve.

6. A fastener driving device according to Claim 5, fur-
ther comprising a passageway (52) constructed and
arranged to communicate air with the atmosphere
and a stop (91) disposed in a cap (18) terminating
said housing wherein said rigid portion (90) com-
prises a cylindrical tube portion constructed and ar-
ranged to seal said passageway (52) when said
main valve (38) is in the unsealed position.

7. A fastener driving device according to Claim 6, fur-
ther comprising a relatively rigid seating portion (63)
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sealingly arranged in said cap (18), wherein said
seating portion (63) comprises seating ridges (62a,
62b) and the flexible portion (64) of said main valve
comprises portions (92a, 92b) sealingly fitting said
seating ridges (62a, 62b).

8. A fastener driving device comprising:

a housing having a chamber constructed and
arranged to contain compressed air;

a cylinder disposed within said housing;

a piston disposed within said cylinder and mov-
able between upper and lower positions within
said cylinder;

a fastener striker connected with said piston;

a main valve formed from a resilient material,
said main valve having a first portion thereof
sealingly engaged with a first portion of said cyl-
inder, said main valve having a second portion
thereof movable between a sealing position
with a second portion of said cylinder and an
unsealed position as a result of flexing of said
resilient material, said unsealed position per-
mitting said compressed air to force said piston
to move from said upper position to said lower
position to enable said fastener striker to move
through a fastener driving stroke; and

a trigger valve carried by the housing and being
actuatable to air pressure in the vicinity of said
main valve to enable said second portion of
said main valve to move from said sealing po-
sition to said unsealed position.

9. A fastener driving device according to Claim 8,
wherein said main valve comprises a substantially
hard plastic portion and a substantially flexible plas-
tic portion; said hard plastic portion facilitating the
movement of said main valve between a sealing po-
sition and an unsealing position; said flexible plastic
portion being able to flex to seal or unseal said main
valve.

10. A fastener driving device according to Claim 9,
wherein said main valve comprising a first portion
exposed to a region above said main valve and a
second portion exposed to a region below said main
valve; said first portion having a surface greater
than the surface area of said second portion.

11. A fastener driving device according to Claim 10,
wherein said main valve is in the sealed position
whenever said first portion and said second portion
are subjected to equal air pressure and said main

valve is in the unsealed position whenever said first
portion is subjected to an air pressure less than an
air pressure that the second portion is subjected to.

12. A fastener driving device according to Claim 9, fur-
ther comprises:

a canal constructed and arranged to communi-
cate air with the atmosphere;

a stop consisting of a plastic material disposed
in a cap terminating said housing;

wherein said hard plastic portion comprises a
cylindrical tube portion; said cylindrical tube portion
constructed and arranged to seal said canal when
said main valve in the unsealed position.

13. A fastener driving device according to Claim 12, fur-
ther comprises:

a seating portion formed from a rigid plastic
sealingly arranged in said cap;

wherein said seating portion comprises seat-
ing ridges, and the flexible plastic portion of said
main valve comprises ridges sealingly fitting said
sitting ridges.
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