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FASTENER DRIVING APPARATUS
Ronald J. Mosetich, Lombard, Ill., assigaor to Fastener
Cerporaticn, Fram;hn Paﬂ\ I, a corporation .of
Hiinois
Filed Oct. 3, 1963, Ser. No. 313,635
12 Claims. - (Cl. 91-—423)

This invention relates to a fastener driving apparatus
and, a more particularly, to a fluid.operated fastener
driving apparatus including means for preventing opera-
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tion of the apparatus when ‘a source of pressunzed fluid -

is connected thereto.

Fastener driving tools of the type in which the ‘open
end of -a.cylinder is placed in communication ‘with an
adjacent body of pressurized finid -or compressed air in
a reservoir commonly include. fluid operated means for
producing separation of the cylinder and a- main valve
to control: the admission of air to the cylinder for driv-
ing a piston connecied to a fastener driving blade. In
general, the fluid operated means for producing this sepa-
ration is selectively supplied with fiuid or compressed
-air from the reservoir under: the control of one or more
manually actuated - valves. - One problem ~encountered
with this- type of tool.is a-tendency for the tool to oc-
casionally fire without actuation.of the"control valves
when the reservoir is first: connected to a source of pres-
surized fluid, such as a line conmected to an air com-
pressor. In larger tools' of this type, the inadvertent
firing of the tool can result in. damage to the tool or
injury to the operator. It appears that this inadvertent
firing is due o the fact that the cylinder may be open
when the air line is connected to the tool with the re-
sult that the piston.is driven before the air build up
in the reservoir is sufficient to operate the fluid operated
means to close the cylinder. - Some -attempts have been
made in the past to correct this problem by throttling
the -air flow from the line into the reservoir to ‘delay
the pressure buildup therein. - However, this ‘throttling
tends to retard the fiow of air to the reservoir during use
of the tool.and can reduce the speed at which the tool
can be operated.

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

Another object of the present invention is to provide
a fastener driving apparatus including new and improved

. means for preventing inadvertent operation thereof when
the: apparatus is connec ed to a source of pressurized
ﬂmd

" Another object is to provide a fastener- driving tool
of the type having a cylinder directly placed in communi-
cation with an -adjacent body .of pressurized fluid by
fluid operated means" in, which means are provided for

suppijmor operating ‘fluid to the fluid operated means'

" .prior to supplying fluid to the reservoir.

Another object is to provide a fastener driving tool
of the type in which a cylinder is selectively placed in
communication with an adjacent body of pressurized fluid
by a fluid operated means in which communication be-
tween: the source of pressurized fluid and the reservoir
is controlled by a valve means responsive to- the pressure
of the fluid withiin the reservoir.

Another object is to: provide a-fastener driving tool
in which a fluid operated means for separating 'a cylin-
der and a main valve to control the admission ‘of pres-

sure ‘flnid to the cylinder is-directly supplied with fuid -

when the tool is first connected to the fluid source and
is thereafter supplied with fluid under the controlof man-
ually controlled valve meaus;

In accordance with these and many-other ob3ects and
features of the present invention, an embodiment there-
of comprises a pneumatically actuated fastener driving
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tool adapted to be connected to a source of compressed
air or pressurized fluid by an inlet line.  The tool in-
cludes a housing having a cylinder with .an open end
exposed to the fluid in an adjacent reservoir, -such-as
that provided by a hollow handle forming a part of the
tool ‘housing. A main valve means normally closes the
open-end of the cylinder to’ prevent communication be-
tween the cylinder and the fluid in the reservoir. A
fluid operated means controlled by one or more manually
actuated wvalves  selectively ‘places the cylinder in .com-
munication with the reservoir by separating the mam valve
and cylinder.

To prevent inadvertent opera’uon of the tool when the
tool is first conmected to the:air line,. the fluid inlet to
the reservoir in the housing is normally closed by a fluid
operated valve, and additional means are provided for
conveying the fluid supplied to the ‘inlet’ directly to. the
fluid ‘operated means. -The fluid from the inlet operates
the fluid operaied means to close the open-end of the
irider and is then bled into the reservoir.” When suf-
ficient fluid has been accumulated in ‘the reservoir, the
pressure. . thereof - operates the inlet valve means to

‘close off the conveying means for supplying air directly

from the inlet to the fluid operated means and to place
the fluid inlet in direct communication with ‘the reser-
voir. - In this manner, any inadvertent operation of the
fastener driving tool when the a1r line is connected thereto”
is avoided,

Many other objects. and advantages of the ‘present in-
vention will become apparent from considering the fol-
lowing detailed description in COIl}LIlCUOn with the draw-
ings in which:

FIG. 1'is a fragmentary sectional view of a fastener
driving tool which embodies the present invention and
which is-shown in a condition immediately following
‘the .connéction of the tool to a source of fluid pressure;
and

FIG. 2 is ‘a fragmentary sectional “view similar to
FIG. 1, illustrating the .tool in a normal condition prior
to operation.

Referrmg now ‘more specifically. to the drawings, there-
in is shown a pneumatically operated fastener driving tool,
indicated generally as 10, which embodies the: present.
invention and which is of any suitable construction. The
illustrated tool 10 is of the same general type as that "
shown and described in detail in Wandel and Doyle Pat-
ent No. 3,043,272, This tool drives or sets fasteners,
such as staples or nails, using a compressed fluid as a
power source and, in accordance with the present inven-
tion, includes means for preventmg inadvertent operation
of the tool 16 when it is first connected to the com-
pressed fluid or air source,

" The tool 16, as described in the above-identified patent,
includes ‘2 housing 12 having a head portion 122 with |
an open upper end and defining both a lower. cylindrical.
chamber 14 of lesser diameter and an upper. generally
cylindrical chamber 16 of greater diameter.. Compressed
air or pressurized fluid is normally supplied to the upper
chamber 16 from a reservoir 18 formed in a hollow han-
dle portion 1250 of the housing 12. A cylinder 29 that is
slidably mounted ‘in ‘the upper chamber 16 slidably re-
ceives the upper portion of a piston 22, the lower portion
of which -is -slidably mounted. in the chamber 14, A
fastener drlvmg blade 24 secured to the lower end of the
piston 22 1is adapted to engage and drive fasteners; such -
as-staples or nails, supplied by a-suitable magazine ‘assem-
bly (not shown). . The open upper énd- of the chamber
16 is closed by a-removable closure cap 26 on:which a
resilienit. main valve or valve seat 28 is carried. -

In the normal condition of the tool 10, after it has been

supplied with compressed air, a safety valve assembly 32
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‘and a manually controlled valve assembly 34 are both =

in a ‘released. condition. so .that compressed -air is sup-
phed to the lower. end of the chamber 1§ from the res-
ervoir 18.- ‘This compressed air-forces the cylinder. 20

o to its uppermost position in ‘wkhich its upper end engages :
the. valve seat 28 to-close off communication betwéen: the’

is slidably mounted in a greater diamster cylindrical por-
tion 48.of the valve body. - Sliding :contact between the

reduced diameter portion 44q and the bore 46 is'sealed by

“a_resilient O-ring 59 ‘carried on the valve body 38, and

the -piston. portion 44b is sealed. within -the: wall of the .

" larger bore or ‘cylinder 45 by an O—rmg 52 carried on

__dnterior of the cylmder and the ¢hamber 16. In this posi-

tion, the upper end of the cylinder 28 also actuates an ex-

haust valve assembly -(not shown) ‘carried ‘on the closure

cap 26 to an open condition in which the atmosphere is
placed in communication with the interior of the cylin-
der. The compressed air supplied to the lower-end of the

chamber 16 also acts on the-piston 22 to. hold it'in an

elevated or a-normal-position.
When the two valve assemblies 32-and 34 are actuated
compressed ‘air is no longer supplied to’ the lower. end of

the ‘chamber 16; and this- portlon of the chamber is-con--
"This produces a downwardly :

nected to the atmusphere
acting force differential across the cylinder. 28 so that the
cylinder moves downwardly away from the closure cap
26 -and the main valve means' 28.

wvalve -assembly to close to prevent the compressed:air.in

the upper portion of the chamber 16 from escaping to

the ‘atmosphere. - The cylinder 2§ also moves out of en-
gagement with the valve seat 28 so that ‘compressed air

from the chamber 16 and the reservoir 18:enters the cylin-.
During-this

" der.20 to force the piston 22.downwardly.
power stroke, the lower end of the driver blade 24 en-
sages and sets the fastener. |

The piston 22 remains in its dlsplaced or lower p031-.
tlon until such ‘time as both valve: ass,.mbhes 32 and 34.

are released. The release of these valve assemblies sup-
plies compressed-air to the lower portion :of the chamber

16 from the reservoir 18 so that the cylinder-29 is again :

moved upwardly to engage the valve seat 28 and to close
the exhaust- valve assembly so that the ‘interior of the
cylinder 20 is placed in communication with the atmos-
" phere,” The venting of the upper portion of the interior

“of: the cylmder 28 together with the ‘provision of com--

pressed- air to the lower portion -of the chamber 16 ele-

vates the piston to ‘its normal position, The tool 19 re-.

" mains in this condition until both of the valve assemblies
" 32 and 34 are next actuated.

The tool 10 operates- in the “manner descnbed above
when the reservoir 18 in the hollow handle 125 has been
filled with a pressurized fluid or compressed air .at full line

“pressure. -However, when the tool 19 -is first: connected
to a source of compressed “air,
the piston 22 will* only be partlally returned to. the nor-
mal position shown in FIG. 2 and that the cylinder 28
will be spaced from the main valve 28 in the manner
illustrated -in FIG. 1. It compressed air is supphed di-
Tectly to the reservoir 18 with the tool 10 in the pOolthﬂ
shown in' FIG. 1, there is a possibility that the air ad-
mitted to the reservoir 18 will drive the piston 22 down-
wardly -independent of any actuation of ‘the safety valve
32 and the manual valve assembly.34. To prevent this

:-inadvertent ‘operation, the tool 1@ includes an inlet con-

trol  assembly which is indicated.:generally as. 36 and
which controls the sequential application of ‘the fluid to

the operating means for closing the cylinder 20 and. then:

to the reservoir 18:

. ... 'The inlet control means 36 includes a’ valve body 38’
- hich is threadedly mounted within an-opening. 40 'in

the rear end of the hollow handle 12 and ‘which includes
an internally threaded portion 42 for receiving a qmck
detachable connector’ or other means for:connecting a

flexible air line to the tool 10, To provide means for con- -

trolling the flow of air from the inlet line'to the interior
of the reservoir: 18, the inlet contrcl assembly 36 includes

In moving down--
wardly, the-upper end of the cylinder permits the exhaust;

10

‘the valve element 44.

A -compression spring .54 inter-
posed between a shoulder: connecting the bores: 46 and 48 |
and the piston portion 445 of the-valve member 44 biases
the vaive élement 44 toward .a- closure plug 56 that.is

-“threadsdly secured -in-the outer end of the bore 48 on

15

- to the atmosphere.
- tion:56a with the valve element 44 at'the end of the open-~

20

‘the valve body 38 so that a tapered central portion S6a

on the 'plug 56 engages and-is seated in an axially extend-

ing opening 58 in the valve member 44. A passageway
59 through the vaive bedy 38 connects the portion-of the.
cylinder 48 disposed to the right of the piston portion 445
The engagement of the tapered por- .

ing- 58 Pormally prevents-the flow.of compressed air-from
the air line through the opening ‘58 to interior-of ‘the
reservoir 38 through a ‘plurality-of peripherally spaced
openings- 69 in the closure plug 56. : Thus, the valve ele-

_ment 44 in the inlet control assembly 36 norma]ly pre--

- closing- the -cylinder’ 28, s0 as to insure that this cylinder - ‘
ds clozed and that the piston 22-is retracted to its normal

30

vents communication between ‘the reservoir 18 and:the .
source of pressurized fluid ‘or compressed air.

In its normal condition, ‘the .inlet control means 3§
also includes means for.directly supplying compressed air
from the source directly to the fluid operated means.for. -

condition befcre compressed- air is supplied to the. reser-

voir 18. More 'specifically, the. compressed- air supplied .
through the threaded portion 42 in ‘the normal condition
of the assembly 36 (FIG: 1) passes through a port or
passageway .62 to a somewhat annular space or cavity

64 in the rear portion of the: hollow handle 12b which

- is./sealed from communication with the reservoir 18 by

an -O-ring 65 carried on’ the valve body 38.. .  An inlet

-.end of a fluid conveying means or pipe 68 is-disposed

40

\j/lthm the chamber or cavity ‘64 and an outlet end 665 :
thereof-is disposed in‘communication with the lower. end
of the chamber 16. . Although the tube 66 can betins¢rted

".in the housing 12 following its: fabrication;. this tube is

‘there-is a possibility:that

“'the normal posmon shown in FIG, 2.
. compressed air is first supplied to the fluid  operated -

60. €

a valve element 44 formed of plastic material having both . -

a reduced diameter cylindrical portion 44a that is -slid-
ably mounted in a reduced diameter bore 46-in the valve
body 38 and .a greater diameter piston portion 445 that

preferably cast in the housmg 12 durmg the formatlon‘
thereof:

The compressed- air supplied to the cha'nber 04 through :
the passageway 62 passes:through the tube 66 and is'sup-
plied to the lower end of the chamber 16 as soon as an

sair line is connected to. the tool 19 to provide -means-for

moving the cylinder 2@ upwardly so -that its upper. open .
end seats on and is closed by the main-valve 28 (FIG.2).

“'This- compressed air- also. acts on-the greater diameter,

upper portion of the plston 22 to réfract’ the piston to
‘In this manper,

means for closing the open upper'end of the cylinder 20 .
when compressed air_is’ supplied fo the tool 18.:

This compressed air -also passes from the lower :por- -
tion of the cylinder 36 into the-reservoir 18 through one
or the-other of the valve assemblies 32 and 34. Assums .
ing-that the “safety valve assembly 32 is‘in-the normal
or-released :position illustrated in the drawings, the com-
pressed -air- supplied to the lower end.of the chamber. 16
by the tube 66 flows through a-passageway 68 in the hous-
ing and upwardly through a passageway 78 in the safety

‘valve assembly 32 around a resilient valve element 72 :

in the assembly 32 to be distharged into the reservoir 18.
This compressed air_acts” on-the left-hand end surface - -

.-of the piston porticn 445 of the valve member 44 so that

when sufficient compressed’ air -has been supplied to the :
chamber -18, thus’indicating that: sufficient. air has: been~
provided: for clesing the cylinder 29, the -force of the

.compressed air in the résefveir 18 overcomes the: resilient
-bias provided by the spring 54!
element ‘44, from the normal position shown in FIG:1 to".

This shifts the: valve .
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the operated position shown in FIG. 2 which is deter-
mined by the engagement. of the right-hand-end of the
reduced diameter portion 44q with a flange 74 formed
in the valve body 38. : R

In moving -to this position, the body of the reduced
diameter portion 44a of the valve member 44 seals the
port or passageway 62 to terminate the flow of com-
pressed air through the tube 66 tothe fluid operating
means for closing the cylinder 20.: This movement of
the valve element 44 also moves the end of the axial
passageway 58 therein away from the tapered valve seat
portion 56a on the closure 56 so that the passageway 58
is opened. - Compressed air from. the inlet air line now
flows" through the axial bore 58 and the -plurality - of
peripherally spaced  passageways 60 in the closure '56
info the reservoir 18 and provides a body of compressed
air in the reservoir-18 at substantially full line pressure.
This compressed air holds the valve member 44 in engage-
ment with the flange 74 so that the passageway 62 re-
mains sealed and the reservoir 18 remains in continuous
communication with  the -source - of pressurized fluid.

The inlet control assembly 36 remains in this condi-
tion (FIG. 2) until the source of pressurized fluid is
disconnected from the tool 18. At this time, the com-
pressed air in the reservoir 18 is discharged to the atmos-
phere through the opening 42, and the compression spring
54, shifts the valve member 44 to the left from. the posi-
tion illustrated in FIG. 2 to the position -illustrated -in
FIG. 1. In doing so, the tapered valve seat 56a again
" closes the axial bore 58 to interrupt communication be-
tween the reservoir 18 and the inlet to the tool 18, and
the passageway 62 is opened so that when compressed
fluid is next supplied to the tool 18 it is conveyed through
the tube 66 directly to the fiuid operated means for clos-
ing the cylinder 20.

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

Letters Patent of the United States is:

1. A fastener driving tool for use with a pressurized
fluid source comprising a housing having a hollow handle
forming a fluid reservoir and a head portion with a cyl-
inder having an end open to the fluid in the reservoir,
main valve means normally closing the open end of the
cylinder, piston means slidably mounted in the cylinder,
fluid - operated means for opening:and closing the-end of
the cylinder by producing separation of the main valve
and the end of the cylinder, and control means for delay-
ing ‘the . admission of pressurized fluid’ to.the reservoir
until the fluid operated means closes the end of the
cylinder. : :

2. A fastener driving too! for use with a pressurized
fluid source comprising a housing having a hollow handle
forming a fluid reservoir and a head portion with a cyl-
inder having an end open to-the fluid in the reservoir,
main valve means nermally closing the open end of the
cylinder, piston means slidably mounted in.the cylinder,
means for selectively separating the main valve and the
cylinder to admit fiuid from the reservoir to the cylinder
to drive the piston from a mormal position adjacent the
main valve to a displaced position, fluid means for return-
ing the piston to its'normal position, and. conirol means
for ‘delaying the admission of fluid to the reservoir until
the fluid means returns the piston to its normal position.

3. A fastener driving tool for-use- with a pressurized
fluid source comprising a housing having a hollow handle
forming a fluid reservoir and a head portion with a cyl-
inder having an end open to the fluid:-in the reservoir,
main valve means normally ‘closing the open end of the
cylinder, piston means slidably mounted in the cylinder,
fluid operated means for opening and closing the end of
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the cylinder by producing separation of the main valve
and the end of the cylinder, normally closed inlet means
for supplying pressurized fluid from the source to the
reservoir, and control means for opening the inlet means
to. supply fluid directly from the source to the reservoir
after the fluid operated mieans closes -the end of the
cylinder. . o

4. A fasteéner driving tool for use with a source of
pressurized fluid comprising a housing with a hollow
handle forming a fluid reservoir and with a cylinder
having an end exposed to the fluid in the reservoir,
fastener driving means including a piston slidably mounted-
in the cylinder, main valve means for closing the open
end of: the cylinder, fluid operated means selectively

‘supplied ‘with flaid from the reservoir’ for producing

separation between the main valve and-the cylinder end
to open and close the cylinder, means for supplying fluid
from’ the source to the fluid operated means to close the
cylinder, and means for admitting fluid from the source
to the' reservoir after fluid has been supplied to the fluid
operated means. . ‘ S o
5. A fastener-driving tool for use with a source of

“pressurized fluid comprising “a housing - with a hollow

handle forming a fluid reservoir and with a cylinder hav-
ing an end ‘exposed to the fluid in the reservoir, fastener-
driving means including a piston slidably mounted in the
cylinder, fluid operated means for opening and clcsing the
open end of the cylindér, first means for supplying fluid
from the source to the fluid operated means, second means
for supplying fluid from the reservoir to the fluid operated
means, and means responsive to fluid in the reservoir for
rendering the first means ineffective. ]

6. A fastener driving tool for use with a source of
pressurized finid comprising a housing with a hollow
handle forming a fluid reservoir and with a cylinder hav-
ing an end exposed to the fluid in the reservoir, fastener
driving means including a piston slidably mounted in the
cylinder, fluid operated means for opening and closing
the end of the cylinder, first means for supplying flnid to
the fluid operated means, second means for supplying fluid
to the fluid operated means, and means responsive to fluid
in the reservoir for rendering the first means ineffective
and for rendering the second means effective.

7. The fastener driving tool set forth in claim 6 includ-
ing at least one valve means in said second means.

8. A fastener driving tool for use with a source of
pressurized fluid comprising a housing with a fluid reser-
voir and a cylinder having an open end, fastener driving
means including a piston slidable in the cylinder, fluid
controlled means- for selectively opening and closing the
open end of the cylinder to admit fluid from the reservoir,
1inlet valve means for supplying fluid from the source to
the reservoir and normally biased to the closed condition,
and means for supplying fluid from the source to the fluid
controlled means to close the open end of the ¢ylinder,
fluid from said fluid controlled means passing to the reser-
voir to operate the inlet valve means to connect the reser-
voir to the source of fiuid. }

©. “A fastener driving tool for use with a source of
pressurized fluid comprising a housing with a fluid reser-
voir and a cylinder having an open end, fastener driving
means including a piston slidable in the cylinder; fluid
controlled means for selectively opening and closing the
open end of the cylinder to admit fluid from the reservoir,
conveying. means placing 'said fluid operated means: in
communication with the-reservoir, fluid operated valve
means for controlling communication between the reser-
voir and the source of fluid, and means for supplying fluid
to the fluid ‘operated means to close the open end of the

‘cylinder, said fluid passing over the conveying means to

the reservoir to operate the fluid operated valve to place
the reservoir in communication with the: finid source. °

16. A fastener driving apparatus for use with a source
of pressurized fluid comprising a housing having a finid
reservoir and a cylinder with an open end, fastener driving
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means including a piston slidably mounted in-the cylin-

der, fluid operated means for opening and closing the
end of the cylinder, a valve controlled-fluid passage be-

tween the .reservoir and fluid -operated means for con-.

trolling the -application of fluid from the reservoir to the

flrid operated méans to control the Opening and closing

of_ the cylinder, fiuid operated valve means for controlling
the admission of finid from -thé source to the: reservoir,
and means for supplying fluid to the fluid operated means
nmx,pend”m of the valve cosntrolled passage so that fluid

flows_from the. fluid cperated means to the reservoir to

‘operate the fliid operated valve.

11. A fastener driving apparatus for use with a source”

‘of pressurized fluid comprising a housing having a fluid
Toservoir and a cylinder with an open end, fastener driving
means including a piston slidably mounted in the cylinder,
finid operated means for opening and closing the énd of
the cylindvr', a valve controlled fluid passage between the
reservoir and the finid operated means for codtrolling the
application of fluid from the reservoir to the fluid operated

means to control the opening and-closing of the cylmder, :

T 8 |

reservoir and a cylinder with-an .open end, fastener driv-
ing ‘means including -:a piston slidably mounted in.the
cylinder, flnid operated means for opening and closing the

- end of the ¢ylinder, a valve controlled fiuid passage:-be-, -

5

tween the reservoir and the fluid operated means for.con- -
trolling the application of fluid from the reservoir to. the:
fluid operated rmeans to control the opening and closing
of the cylmdcr fiuid inlet means to the housing-connected
to-the fluid source, fluid conveying means, between the

fluid . operated ‘means ‘and the fluid inlet means,: valve

means normally preventing communication between the. :

* fluid-inlet mears. and-the téservoir and providing com-

munication ‘between -the fluid ‘inlet means and ‘the- faid

. conveying Imeans, and means responsive to-fluid in the:

15

““conveying means-and to.establish commumcanon bntween -

20

first fluid operated valve means,responsive to the fluid in .

_the-reservoir for connecting the fluid source to the reser-’
voir, and second fluid operated valve means.responsive to.

-fluid in the reservoir for connecting th\, ﬁmd source to the
~ﬂu1d operated means.

. A fasténer driving. anparatus for use with a source
of pressurx.,ed fluid comprising a housing having a fluid

reservoir for operating said valve meins to prevent com-
munication between ‘the -fluid-inlet means and the fluid

the fluid inlet means and ‘the reserveir.
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