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This invention relates to a fastener driving tool and,
particularly, to a safety mechanism for preventing acci-
dental operation of the tool.

Fastener driving tools such as those that are pneumati-
cally powered are generally controlled by a trigger oper-
ated valve mechanism that regulates the flow of high-
pressure air to and from the driving member of the
tool. These tools are used in a large number of industries
such as furniture, luggage, and construction.

Tools of this type are designed to respond very quickly,
and thus care must be taken to prevent them from being
accidentally operated. These tools are used to drive
fasteners such as nails, staples, and pins upon the intro-
duction of high-pressure fluid to a driving member.
Thus, for all intents and purposes such a tool is a gun
that shoots a fastener instead of a bullet into and through
members that are to be fastened together. Such a tcol
can obviously be a dangerous weapon in the hands of a
careless, negligent, or playful operator. Unless the oper-
ator exercises extreme caution when handling the tool,
it could be misdirected and fire a fastener other than into
the work, which may damage something or injure some-
one standing near the operator.

It is with the above possibility in mind that safety
mechanisms have been developed to prevent fastener tools
from being fired, unless the tool is placed nearby or in
actual contact with one of the members. to be fastened.
One such safety mechanism consists of a mechanical ar-
rangement that locks the trigger against movement unless
a safety pin is placed against the work. This type of
mechanism has the obvious disadvantage of increasing the
amount of time it takes an operator to drive a given num-
ber of fasteners.  Another mechanism that has been used
to prevent accidental firing is a multiple valve assembly
employing two valves in series to control the flow of
high-pressure fluid between the power supply and the
driving member. Both valves have to be operated be-
fore a fastener would be driven. - One valve is operated
by the trigger and the second valve by the safety mecha-
nism. This arrangement requires a large number of
parts and is not “fail-safe” since if the valve operated by
the safety mechanism develops a leak, the tool is mo
longer safe and can be fired by simply pulling the trigger.

In the two types of safety mechanisms discussed above,
the members that must be actuated to effect operation of
the tool are normally spaced at some distance from the
point at which the nail is driven, which increases the pos-
sibility of the fastener being fired into space. Further-
more, the mechanical arrangement does not allow the
trip” for the tool to permit the tool to fire the instant
actuating member or safety trip pin to serve as a “bottom
the safety trip pin engages the surface that is to be nailed
or stapled.

In accordance with the present invention, there is pro-
vided a safety mechanism that will prevent the tool from
being fired unless the exit end of the tool is located im-
mediately adjacent the point at which the fastener is to
be driven. The novel safety mechanism may also be
used as a bottom trip for the tool. Also, the safety mech-
anism is “fail-safe” and requires a minimum number of
parts.

The safety mechanism embodying the present inven-
tion includes a safety trip pin that is located immedi-
ately adjacent the point at which the fastener is driven,
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which thus all but eliminates the possibility that a fastener
will be driven other than into the member that is fo be
fastened. The trip pin can also be used to control the
movement of the valve regulating the fiow of air to the
driving piston and thus eliminate the need for the operator
to move the trigger each time a fastener is to be driven.
This provides for very fast action of the tool without any
danger to anyone standing near the tool. The novel con-
struction of the safety device permits it to be used with
any conventional tool that is trigger operated without
requiring any modifications of the tool to which it is
to be applied.

A tool of the type embodying the present invention is
illustrated in the attached drawings. The particular tool
disclosed is a pneumatic nailer but as such it is merely
exemplary of the family of tools to which the safety
mechanism can be attached. Gemerally speaking, the
safety device functions to control the movement of the
trigger assembly provided for operating the tool. The
trigger assembly is designed so that unless the safety
trip pin located in the nose of the tool is moved by the
member to be fastened, the trigger is ineffective to move
the valve to direct air to the driving piston of the tool.
The safety trip pin is located in a groove disposed paraliel
to and immediately adjacent the guide passageway in the
nose -of the tool for the driving blade and the fastenmer
and extends beyond the nose of the tool. The upper end
of the safety mechanism consists of a flange portion that
controls the movement of a safety trigger léver that forms
part of the trigger assembly. The trigger assembly will
not operate to move the valve controlling the flow of
air to the driver until the safety trigger lever is properly
positioned by the flange of the safety mechanism.

When the tool is first placed in contact with the mem-
ber to be fastened, the trip pin is pushed back within the
groove in the nose of the tool. This rearward movement
of the trip pin moves the flange portion of the safety
mechanism against the free end of the safety trigger lever
to locate it so that pivotal movement of the trigger assem-
bly moves the safety trigger lever against the valve to
fire the tool.

It can be appreciated that the trigger can be held in
the “on” position by the operator and the trip pin serves
as the valve positioning mechanism.

The structure by which the above and other advantages
of the invention are attained will be described in the fol-
lowing specification, taken in conjunction with the ac-
companying drawings illustrating a preferred structural
embodiment of the invention, in which:

- FIGURE 1 is a cross-sectional view of a fastener driv-
ing tool incorporating the safety mechanism;

FIGURE 2 is a bottom view of the tool shown in FIG-
URE 1;

FIGURE 3 is an enlarged sectional view of the actuat-
ing valve and safety trigger assembly;

FIGURE 4 is a view taken along lines 4—4 of FIG-
URE 3;

FIGURE 5 is a view, partiaily broken away, taken
along lines 5—35 of FIGURE 2;

FIGURE 6 is an outline view of the tool and a sec-
tional view of the safety mechanism with the trigger
pulled and the safety mechanism out of engagement with
the members to be fastened;

FIGURE 7 is a view similar to FIGURE 6 in which
the tool is in position to be fired but the trigger has not
been pulled; and

FIGURE 8 is a view similar to FIGURE 7 except that
the trigger has been pulled to position the control valve
to fire the tool.

Referring first to FIGURE 1, there is illustrated a
nailer housing 1 having a body portion 2 that serves as



a handle by which the operator may. grasp-and manipy-
late the nailer. [
a storage chamber 3 into which air under pressure:from
any suitable source.is introduced through a hose 4-and
hose nrpple 6 connected to ‘one end of the storage cham-~
ber 3. At the other end of the housing 1 is a cylinder
7 .in which a -driving piston 8 is slidably disposed. - Se-

The handle ‘portion is-cored to provide
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cured to the ‘underside ‘of piston § is a nail driver 9 that -
extends through a driver and nail guide ‘11 whefein it  ©

engages the end nail '12° of -an adhered row: of -nails
located in a magazine 13 secured to thé nail housing 1.
The housing 1 and nail magazine 13 are 1nterconnected
by suitable fastening means.

The-flow of compressed air between the storage charn-
ber 3 and the interior ‘of cylinder 77 above piston 8- is

controlled by a diaphragm valve assembly : 14 that seats
against ‘the upper edge’of the ‘Cylinder 7. The dia-.

pnravm assembly-is clamnped between-the cap 16 and the

main portion of housmg 1 and serves to block off the .

flow of ‘compressed air between the annular chamber 17

- .surrounding cylinder 7 and in communication with storage :
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chamber -3 and the chamber 18 within' the cylinder im- -

: medlately above piston 8. "When: the diaphragm assem-

bly %4 is raised, the high-pressuré air from:chamber 17-
enters chamber 18 ‘and. moves piston 8§ :and driver 9 with’
a sharp, ‘quick dnvmg actlon agamst the nail 12 to-drive

_ it into- place.:

The movement of -the diaphragm assembly 14 is con-
trolled by a pilot valve 28 located in a boss defined by
the -hotusing 1.. :As illustrated. in FIGURE 3, the pilct

valve 20 includes.a valve housing 21 that has an inlet 22

in :communication with the storage chamber 3, an outlet
port 23 in. communication ‘with passage: 24 that leads:to
+~the chamber 15 formed between ‘diaphragm assembly. 14
and-cap 14, and an exhaust port 26. - The flow of fluid
between passage 24 and exhaust port 26. is controlled by

a'sleeve 27 that is slidably disposed within the-valve hous-:

ing 21 and posrtxoned by a-valve member 28.": “The valve

,Thersafety'mechanism:for preventing a-ccidentat opera--

“tion of-the tool is-illustrated in various positions in FIG= -

URES 6, 7, 'and 8. . 'This mechanism controlsithe actuation .,
of the valve 20 by controlling the movement of the satety*
trigger lever 41.

When thé tool is placed in contact w1th the work tobe
fastenedas shown in FIGURE:7, the: safety mechanism’
is positioned so.that operation of the trigger assembly to-
the position: shown in FIGURE 8 moves: the:valve 20 to-
drive a fastener. into, the work. . With the safety mecha- .

‘nism in.the position:shown'in FIGURE ‘6, movement. of
‘the “trigger.:will be 1neffect1ve to: change the posmon of ©

the valve 20.
The safety - mechamsm 42 mcludes a safety trip pm 43

“that: is slidably disposed: in’ a :track: 44 formed in the =

driver-and’ nail giide 11,: THe ‘track 44-extends: parallel.
to- the mnail‘guide and:is located immediately - adjacent:
thereto. 'The end of -thé-pin-43.i§ biased outwardly. be-:-

" yond the end of the guide by a spring.46 disposed in.a ;-

recess 1c formed in:the housing 1. The!spring 46 is dis-
posed around.an upstanding finger.portion 47 of the safety.
mechanisim 42;. A portion: of .the ‘safety -mechanism ex-

‘tends upwardly: alorgside: the head ‘portion ‘of the hots= -

.- ing-and is: bent: over: at its upper;.end:to form:an out- .-
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member 28 is located within the sleeve 27 and when. first: -

moved .engages the sléeve 27 to shut off the flow of fluid 4

between the storage chambér 3 and outlet port 23, and

upon further upward movement - biases sleeve 27 ‘away

from valve seat29.surrounding exhaust port. 26 to connect
chamber: 15 and passage 24 with exhaust port 26 to vent
chamber 15.°

The valve member 28 is connected at its lower end to
mlunger 30 and is normally biased into the position shown
in FIGURE 3 by a spring 32 extending between plunger
30 and a wall of the valve housing. Extendmg from the
lower end of plunger 30 is a button 31

The position of ‘valve member 28 is controlled by the.
operation of ‘the safety- trigger- assembly 36 to be.de-

scribed in detail hereinafter. - When the tool is to.be fired,

the -valve member 28-is moved upwardly by the trigger:
assembly 36 to first -block off the flow of air frém:the:
storage chamber. 3 to- chamber 15 and then vent-.chamber:

15 to atmosphere to" permit the fluid under pressure:in
chamber. 17 ‘to raise -the diaphragm:assembly 14 off its
seat to enter chamber 18 ‘and-act -on the upper- surface

of piston -8 to move it in a driving direction against a

nail 12.

: The trigger assembly 36 consistsof a U—shaped trlgger'
, member 37 that is | pivotally mounted about.pin: 38 that:
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" in-track:-44: against the: action ‘of: spring:

wardly extending ﬂange' 48 ‘that abuts the -pin :49.-when-

the:safety ‘mechanism is. in its, extended position. ~In this :
‘position, as shown.in FIGURES 1.and.6; the safety tr1 gger-
lever 41 is free-to pivot-about pm 39.- S
- - When the nose of the-tool-is placed in- engagement
with a board 51, the safety trip pin- 43 is moved inwardly:
- 10, move the::
safety -mechanism ‘fo-the position’ shown in FIGURE 7.

In this position, the. safety trigger, lever 41 is Festrained:-: k

against. movement between the-flange 48 and. pin. 38,

When this occurs, counterclockwise movement-of the frig- -
.ger member 37-moves-safety. trigger-lever:41.against valve:- -
button-31 to raise the:valve 28 to effect power operation: -

of the fastener: tool: The pos1t10n of the. valve, .trigger:-

~assernbly, and safety mechanism’ during the ﬁrmg opera-
-tion is:llustratedin FIGURE 8,

- If it is desiréd to continuously operate the fastener tool -
withoit having to repeatedly pull-the frigger; the safety
1rip pin can be.used as a-bottom; trip. actuator That is.
to:say, the trigger-can be held in the
the: movement .of the ‘safety. trip pin: of the safety mecha-..
nism used to controlthe operatron of valve: 29 by movmg__
the safetyrigger lever 43 aboutpin 39.: : :
While the. trigger-lever 41 -is:shown: as belng rcstramed' :
between pin 38-and hp 48, the inventionis not limited
to- this construction. : It_is not ‘essential-that the lever:41::
come into contact with’ ‘pin 38:during the:operation of the.
trigger assembly. - It is-only necessary that the lever 41 be:

- positioned by the -safety ‘mechanism’ 4250 ‘that plvotal'.
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movement of: ‘the trigeer. assembly 36 :will. move. the.-
lever 4% into ‘contact with-the butfon 31 to operate”the’

valve 20, This:lattér:dction will 6ceur when:thé lip 48+
moves and holds the:free end-of the lever. 41 in:a position

.. where valve-actuating .movement: oftrigger.assémbly -36 -
"“brings; the lever 41 into-contact-with - valve  button 31."

60

extends through aligned openings in ‘flanges 1a, 15 ex-.. :

tending outwardly from housing 1 (see FIGURE 2).

prvotally mounted to the end.thereof opposite pin 38 by
a.pin 39 is a safety trigger-lever 41. . The lever. 41, when

Lo~
cated within the sidewalls of thé trigger assembly and:

From the foregoing, it will be .observed. that numerous:.

variations and modifications may. be effected without de-.

parting: from the: true sp1r1t and scope ‘of:the. invention.
For.example, the invention is not limited-to the particular -
details .of the valve mechanism and any valve capable of -
performing the functions of the ‘one -disclosed .could be”
substituted - therefor, : Other- changes could bemade in-

- the shape and design of some of the components of the.
. structural elements illustrated. - :

positioned by the safety mechanism descrlbed hereinafter,: ‘

functions to engage button 3% of valve 29 fo effect opens
ing movement of the dlaphragm 14. -1t is to be noted that -

unless the safety. trigger lever is positioned by the safety

70

mechanism, as described hereinafter, the trigger member- -

37 .will ‘engage the tool housing-before it can effect |

movement. of valve button 3% (see FIGURE 6).

“Tt*is, of course,. intended. to. cover by the appended‘
claims all such modJﬁcanons as f.all wrthm the scope of
the claims. . :

=T claim:’ B T B S

1. In a pneumatic fastemng tocl havmg a handle and-

a head portion disposed adjacent thereto. in  which is 1o-.

75

cated a fastener driver assembly, means: for: controlling.

"position and..;
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the operation of said fastener driver assembly including
a valve means, a trigger assembly mounted under said
handle and positioned to be manipulated toward said
handle to operate said valve means, said trigger assembly
including a trigger member pivotally connected to said
tool, a lever pivotally mounted at one end to said trigger,
a stop disposed adjacent the other end of said lever, a
safety mechanism for positioning said lever to condition
the trigger assembly to operate said valve upon manipula~
tion thereof, said safety mechanism including a portion
adapted to engage said other end of said lever to dispose
it adjacent said stop when the tool is brought into contact
with a surface into which a fastener is to be driven.

2. A pneumatic fastening tool including a housing de-
fining a handle portion and a head section disposed ad-
jacent said handle containing a fastener driver assembly,
means for controlling the operation of said fastener driver
assembly including a valve means, a trigger assembly
mounted under said handle and positioned to be manipu-
Jated toward said handle to operate said valve means,
said trigger assembly including a trigger member pivotal-
ly connected to said tool, and a trigger lever pivotally
mounted to one end of said trigger and adapted to engage
said valve, a stop disposed adjacent the other end of said
lever, a safety ‘mechanism for positioning said lever adja-
cent. the stop to position the lever to operate said valve
upon manipulation thereof, said safety mechanism in-
cluding a portion adapted to engage said other end of said
lever to move it toward said stop when the tool is brought
into contact with a surface into which a fastener is fo
be driven; and means for resiliently biasing said safety
mechanism against said- surface whereby when the tool
is removed from said surface the -safety mechanism will
disable the trigger lever from operating said valve,

3. In a fastepner driving tool having driver means and
means for controlling the movement of said driver means
including valve means; trigger means for operating said
valve means comprising a U-shaped trigger member piv-
otally connected to said tool, a lever disposed within said
trigger member and pivotally connected at one end there-
of to said trigger member and adapted to engage said
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valve means; and a safety mechanism for positioning said
lever to condition said trigger means when the tool is
placed in contact with a surface into which a fastener is
to be driven, said safety mechanism including an abut-
ment portion adapted to engage said lever to pivot it
about its connection to the trigger member to condition
said trigger means whereby movement thereof will effect
movement of the valve to operate said driver means.

4. In a fastener driving tool including a housing con-
taining driver means, said housing defining a longitudinal
track adjacent said driver means, and means for control-
ling the movement of said driver means including valve
means; trigger means for operating said valve means com-
prising a U-shaped trigger member pivotally connected
to said tool, a lever disposed within said trigger member
and pivotally connected to one end thereof and adapted to
engage said valve means; and a safeiy mechanism for
positioning said lever to condition said trigger means, said
safety mechanism including a trip member disposed in
said track and extending beyond said housing to engage a
surface into which a fastener is to be driven and a lip
portion adapted to engage the other end of said lever,
whereby when the tool is placed against said surface, the
trigger means will be effective to poistion the valve to op-
erate said driver means.

5. A fastener driving tool as set forth in claim 4 includ-
ing resilient means positioned between said housing and
said safety mechanism to normally position said safety
mechanism out of engagament with said lever whereby
the tool cannot be fired until said safety mechanism is
positioned by contact with the surface into which a fas-
tener is to be driven.
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