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(57) Abregé/Abstract:
A pneumatic tool lock integral to the structure of a pneumatic tool and adapted to replace the existing male nipple component of

the pneumatic tool is provided. The pneumatic tool lock includes an outer housing adapted to provide access to inner components
of the pneumatic tool lock, the outer housing having a first end for securely mating with the pneumatic tool and a second end for
coupling with a fluid source. An inner passageway within the outer housing provides a means for fluid to flow through from the fluid
source to the pneumatic tool. A key operated lock mounted on the outer housing Is displaceable between a first open position and
a second closed position. A needle valve attached to the key operated lock disengageably mates with a channel extending
between the inner passageway and the outer housing so as to block and un-block fluid flow into the inner passageway. VWWhen the
key operated lock Is displaced in the first open position, the needle valve disengages from the channel so as to allow fluid to flow
Into the Inner passageway and when the key operated lock is displaced In the second closed position, the needle valve mates with

the channel so as to inhibit fluid from flowing into the inner passageway.
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Abstract of the Disclosure

A pneumatic tool lock integral to the structure of a pneumatic tool and adapted
to replace the existing male nipple component of the pneumatic tool is provided. The
pneumatic tool lock includes an outer housing adapted to provide access to inner components
of the pneumatic tool lock, the outer housing having a first end for securely mating with the
pneumatic tool and a second end for coupling with a fluid source. An inner passageway within
the outer housing provides a means for fluid to flow through from the fluid source to the
pneumatic tool. A key operated lock mounted on the outer housing is displaceable between a
first open position and a second closed position. A needle valve attached to the key operated
lock disengageably mates with a channel extending between the inner passageway and the
outer housing so as to block and un-block fluid flow into the inner passageway. When the key
operated lock is displaced in the first open position, the needle valve disengages from the
channel so as to allow fluid to flow into the inner passageway and when the key operated lock
15 displaced in the second closed position, the needle valve mates with the channel so as to
inhibit fluid from flowing into the inner passageway.
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PNEUMATIC TOOL LOCK

Field of the Invention

The invention relates to the field of pneumatic locks, and more specifically to a
locking device integrated with a pneumatic tool and thereby preventing theft or unauthonzed

use of the pneumatic tool.

Background of the Invention

In the construction industry, automotive industry, assembly plants and other
facilities where pneumatic tools and equipment such as nail guns and staple guns are used, it is
desirable to prevent accidental or unauthorized operation of such tools and equipment,
especially by 6hildren, for safety reasons. It is also desirable to prevent or inhibit theft of such
tools and equipment because they can be fairly costly to replace. Furthermore, a known
problem in the construction industry is inefficiency that results from the need for workers to
constantly gather up their equipment, transport them to a safe storage site, and securing their
tools and equipment by conventional methods whenever a construction site is left unattended.
Pneumatic tools are typically secured by placing them into a locked toolbox, running cables
and/or chains ihrough the tools and securing the ends of the cable and/or chains together with a
locking mechanism such as a padlock, or placing the tools in a locked storage facility.
However, some pneumatic tools do not fit in conventional toolboxes or have an aperture
whereby a cable and/or chain can be threaded therethrough so as to secure a locking
mechanism at the ends of the cable and/or chain. Furthermore, such conventional tool locks
do not prevent unauthorized use of the tool.

Applicant is aware of various means in the prior art which preclude
unauthorized or accidental operation of a pneumatic tool. United States Patent Application
Publication No. US 2003/0015007 Al entitled PNEUMATIC TOOL LOCK teaches a
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pneumatic tool lock for securing a pneumatic tool from unauthorized use or theft. The tool
lock includes a housing in which a lock cylinder assembly and locking balls are disposed. The
tool lock housing has an opening at one end in which a pneumatic fitting on a pneumatic tool
may be inserted and secured by the engagement of the locking balls. The tool lock includes a
set of raised surfaces that engage the locking balls when in the locked position, thereby
preventing the locking balls from withdrawal from engagement with the pneumatic fitting.
The tool lock may also include shackle portion which can be used in conjunction with a cable,
either integral or separate, padlock, or chain to secure the tool lock to another object.

Applicant is also aware of United States Patent No. 4,664,420 to Demeri

entitted PNEUMATIC SELF-SEALING FEMALE COUPLING INCORPORATING

COMBINATION LOCKING TUMBLERS which teaches a female pneumatic coupling that
releasably engages a grooved nipple attachment of a pneumatic tool. The female pneumatic
coupling includes a ball bearing laich that prevents removal of the grooved nipple when
activated and a locking sleeve to activate the ball bearing latch. The female coupling also
incorporates combination locking tumblers to prevent the unauthorized separation of the
female coupling from the grooved nipple.

One difficulty with the prior art devices disclosed above is that they are
generally complex and intricate, and thus expensive to manufacture and incorporate into
operation with a pneumatic tool. Such devices are after-market, stand-alone additions to the
pneumatic tool and are not incorporated as a component of the pneumatic tool. Furthermore,
the prior art devices fail to render the tool virtually inoperable so as to prevent unauthorized
use of the tool. As such, there is a need to overcome the deficiencies and inadequacies of the

prior art.
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Summaryv of the Invention

It is therefore an object of the current invention to provide a means to disable a
pneumatic tool and dissuade theft without resorting to locking the tool in a toolbox or other
locked location, or running cables or chains combined with padlocks in and around the
pneumatic tool. With the present invention, it is possible to have a locking mechanism
permanently attached to the pneumatic tool that will not obstruct its use hence providing the
opportunity to lock the tool at any time.

It is a further object of the present invention to provide for a locking device

integral to the structure of the pneumatic tool, rather than a stand-alone device that is attached

to the pneumatic tool in some way.

It is a still further object of the present invention to provide an economical
means to render a pneumatic tool inoperable and whose simplicity is such that it may be
incorporated into pneumatic tools by the user rather than needing to be incorporated into the
pneumatic tool during manufacturing.

It is still a further object of the present invention to provide a locking device for
a pneumatic tool that is designed to automatically render the tool inoperable after the expiry of
a preset time period.

In summary, the pneumatic tool lock of the present invention is integral to the
structure of the pneumatic tool and is adapted to replace the existing male nipple component of
the pneumatic tool. The pneumatic tool lock includes an outer housing adapted to provide
access to inner components of the pneumatic tool lock, the outer housing having a first end and
a second end. The first end securely mates with the pneumatic tool and the second end couples
with a fluid source. An inner passageway within the outer housing provides a means for the

fluid to flow through from the fluid source to the pneumatic tool. A key operated lock
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mounted on the outer housing is displaceable between a first open position and a second closed
position. A needle valve attached to the key operated lock disengageably mates with a channel
extending between the inner passageway and the outer housing so as to block and un-block
fluid flow into the inner passageway. When the key operated lock is displaced in the first opén
position, the needle valve is disengaged from the channel so as to allow the fluid to flow into
the inner passageway and when the key operated lock is displaced in the second closed
position, the needle valve mates with the channel so as to inhibit the fluid from flowing into

the inner passageway.

The inner components of the pneumatic tool lock include in one embodiment,
not intended to be limiting, a spring, a valve body, and a piston. The piston frictionally
engages a first end of the spring such that when the piston displaces from a first resting
position to a second open position, the piston compresses the spring against the return biasing
force of the spring. The valve body defines the inner passageway and at least one aperture
conﬁgured to allow the fluid to flow from the fluid source into the inner passageway.

The key operated lock may, in one embodiment, include a shaft and a plate
mounted on the shaft. The shaft is rotatable in first and second opposing directions so as to
displace the lock into the first open position or into the second closed position, respectively.
The needle valve is mounted on the plate which diSplaces away from the channel when the
shaft is rotated in the first direction so as to disengage the needle valve from the channel. The

plate displaces towards the channel when the shaft is rotated in the second direction so as to
mate the needle valve with the channel.

When the lock is displaced in the first open position, the fluid may flow through
the channel into a chamber. The chamber becomes pressurized when the fluid flows through
the channel and into the chamber. The pressurized chamber thereby urges the piston into the

second open position to compress the spring. When said piston compresses the spring; the
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chamber is aligned with the least one aperture of the valve body such that the fluid may flow
from the chamber into the inner passageway and into the pneumatic tool.

Brief Description of the Drawings

Figure 1 is an exploded view of one embodiment of the pneumatic tool lock

according to the present invention;

Figure 2 is a cross sectional view of the assembled pneumatic tool lock of

Figure 1 in the closed position; and

Figure 3 is a cross sectional view of Figure 2 with the valve in the open

position.

Detailed Description of Embodiments of the Invention

Most conventional pneumatic tools include a male air nipple adapted for quick-
connect pneumatic coupling with the female corhponent of an air hose. To attach the present
invention to a pneumatic tool, the existing male air nipple of the pneumatic is, in one
embodiment, first unscrewed or otherwise removed by conventional means so as to expose a

receiving member to receive the pneumatic tool lock according to the present invention, as
described below.

The pneumatic tool lock 1 according -to the present invention includes an outer
housing 10 wheremn a spring 2, a hollow valve body 4, and a hollow piston 6 are disposed
within housing 10. Valve body 4 has an inner passageway for air or other fluid to pass through
from a flud source, such as an air compressor, to the pneumatic tool. In an embodiment of the
invention, spring 2 is a helical coil spring and valve body 4 is journalled through spring 2.
Valve body 4 is also slidably journalled through piston 6 so that piston 6 is free to slide along
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valve body 4. Piston 6 is mounted adjacent a first end of housing 10, that is adjacent the air
inlet. Spring 2 is mounted adjacent the second end of housing 10, that is adjacent the air

outlet. Piston 6 is displaceable between a first resting position, abutted against the first end of
the housing under the urging of spring 2, and a second open position translated towards the
second end of housing 10, thereby compressing spring 2. A detachable end cap 8 may be
secured to a first end of housing 10 so as to retain spring 2, valve body 4 and piston 6 within
housing 10. At a second end of housing 10 is a connector member 12 configured to join,

advantageously non-removably, pneumatic tool lock 1 with the pneumatic tool.

In an embodiment of the invention, connector member 12 is insertable in
housing 10 such that the connector end 12a of connector member 12 may protrude through an
aperture 11 defined at the second end of housing 10 while the body 12b of connector member
12 remains disposed within housing 10. Connector end 12a is configured to be detachably
mountable with the receiving end of the pneumatic tool revealed by the removal of the tool’s
male air nipple component so as to connect pneumatic tool lock 1 to the pneumatic tool. In an
embodiment of the invention, connector end 12a includes threads such as Y inch national pipe
threads (NPT) and the receiving end of the pneumatic tool includes receiving threads

- corresponding to the threads of connector end 12a such that connector end 12a may be

detachably secured into the receiving end of the pneumatic tool to join pneumatic tool lock 1
to the pneumatic tool. Preferably, a washer 14 is insertable in housing 10 so as to be
positioned between connector body 12b and the inner surface of the second end of housing 10
so as to reduce friction between housing 10 and connector member 12 when housing 10 rotates

about its axis around valve body 4.

A key chamber 20 is mounted on housing 10 such that a locking pin 22 and a
needle valve 24 disposed within key chamber 20 may detachably mate with end cap 8 and first
channel 16 on housing 10, respectively. Also disposed within key chamber 20 is a lock 26
wherein lock 26 may be displaced between a first open position and a second closed position
by way of a key 28. In an embodiment of the invention, lock 26 is disposed within an inner
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lock housing 32. Lock 26 includes a body which defines a keyhole configured to receive key
28 and key 28 may be any conventional key capable of causing a shaft 30 of lock 26 to rotate
between the first open position and the second closed position. When key 28 is rotated in a
first direction, shaft 30 of lock 26 also rotates in the first direction to displace lock 26 into the
first open position. When shaft 30 rotates in the first direction, shaft 30 displaces a plate 33
mounted on shaft 30 such that locking pin 22 and needle valve 24 may disengage from end cap
8 and first channel 16, respectively. In an embodiment of the invention, shaft 30 is threaded
and journals through plate 33 and locking pin 22 and needle valve 24 are both mounted on an

underside of plate 33. As such, when shaft 30 is rotated in the first direction, plate 33
displaces upwards away from housing 10 such that locking pin 22 and needle valve 24

disengages from end cap 8 and first channel 16, respectively. When key 28 is rotated in a
second opposing direction, shaft 30 of lock 26 also rotates in the second opposing direction to
displace lock 26 into the second closed position. When shaft 30 rotates in the second opposing
direction, shaft 30 displaces plate 33 downwards towards housing 10 such that locking pin 22
and needle valve 24 re-engages with end cap 8 and first channel 16, respectively.

In an embodiment of the invention, to attach pneumatic tool lock 1 to the
pneumatic tool, spring 2, valve body 4, and piston 6 are removed from the hollow interior of
housing 10 by inserting key 28 into the keyhole of lock 26 and rotating key 28 so as to
displace lock 26 into the first open position. By displacing lock 26 into the first open position,
locking pin 22 and needle valve 10 may disengage from end cap 8 and first channel 16,
respectively. End cap 8 may then be removed from the first end of housing 10 such that spring
2, valve body 4, and piston 6 may be withdrawn from the hollow interior of housing 10. In an
embodiment of the invention, end cap 8 includes receiving threads, such as % inch NPT
receiving threads which correspond with the threads, such as %4 inch NPT threads of a first end
of valve body 4. As such, end cap 8 may be detachably secured onto the first threaded end of
valve body 4.
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By grasping on to the first threaded end of valve body 4, spring 2, valve body 4,
and piston 6 may be slidably removed from the hollow interior of housing 10. Connector end
12a of connector member 12 may then be attached to the pneumatic tool by mating threaded
connector end 12a with the corresponding threaded aperture in the pneumatic tool revealed by
the removal of the tool’s male nipple component. A second key, such as a hex key, may be
inserted in the hollow interior of housing 10 so as to tighten or otherwise secure connector end
12a into the receiving end of the pneumatic tool. Once connector member 12 has been secured
onto the pneumatic tool, spring 2, valve body 4, and piston 6 may be slidably re-inserted and
secured within the hollow interior of housing 10 by re-securing end cap 8 onto the first
threaded end of valve 4. End cap 8 thus need only be removed when installing or detaching
the pneumatic tool lock from a tool. Key 28 may then be rotated so as to displace lock 26 into
the second closed position and removed from the keyhole of lock 26. By displacing lock 26
into the second closed position, locking pin 22 and needle valve 10 may re-engage from end
cap 8 and first channel 16, respectively. Pneumatic tool lock 1 is now securely and virtually
permanently attached to the pneumatic tool. Pneumatic tool is also virtually inoperable when
lock 26 is in the second closed position. In one embodiment of the invention, when lock 26 is
in the second closed position, needle valve 24 engages and mates with first channel 16 such
that air or any other fluid source the pneumatic tool may operate on may not pressurize
chamber 40. Chamber 40 needs to be pressurized in order to displace piston 6 to an open
position so as to allow air to flow into valve body 4 and into the pneumatic tool. The

pneumatic tool is therefore rendered useless when pneumatic tool lock 1 is installed.

To allow air to pass through the inner passageway of valve body 4 and into the
pneumatic tool so as to render the pneumatic tool operable, key 28 is inserted in the keyhole of
lock 26 to rotate lock 26 into the first open position. A coupler may then be secured onto the
first threaded end of end cap 8. The coupler enables an air compressor or any other fluid
source to be attached to pneumatic tool lock 1. When air enters the pneumatic tool lock 1 via
valve body 4 in direction A, a portion of the air flows through second channel 35 in direction
B. Because lock 26 is in the first open position, needle valve 24 is disengaged from first
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channel 16 such that air flowing through second channel 35 in direction B may flow through
first channel 16 in direction C as seen in Figure 3, thereby directing air into chamber 40. In
an embodiment of the invention, piston 6 1s positioned adjacent to chamber 40 such that as
chamber 40 becomes pressurized by the air flowing in direction C, the pressure forces piston 6
to displace from the first resting position to the second open position towards the second end
of housing 10, thereby compressing spring 2. When piston 6 is in the second open position, air
flowing in through the inlet in direction A is in fluid communication with both apertures 38a
and 38b of valve body 4. As such, air flows through the annular grooves aﬁd into the inner
passageway of valve bddy 4 in direction A' to direct air to the pneumatic tool. Leakage of air
past the seals of the o-rings determines how long piston 6 remains in the second open position

before being biased into the closed position by spring 2.

To terminate the air flow to the pneumatic tool, key 28 is rotated in the second
opposing direction to rotate lock 26 into the second closed position. Needle valve 24 thereby
re-engages channel 16 and air is prevented from flowing through channel 16 into chamber 40
to pressurize chamber 40 to displace piston 6 from the first resting position to the second open
position. Air will continue flowing through valve body 4 to the pneumatic tool until sufficient
air has leaked out such that the pressure in chamber 40 is no longer sufficient to maintain
piston 6 in the second open position to compress spring 2. Gradually, piston 6 will return to
the first resting position, decompressing spring 2 and terminating the flow of air through
apertures 38a and 38b and into valve body 4. The air source may then be removed.

As will be apparent to those skilled in the art in the light of the foregoing
disclosure, many alterations and modifications are possible in the practice of this invention
without departing from the spirit or scope thereof. Accordingly, the scope of the invention is
to be construed in accordance with the substance defined by the following claims.
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WHAT IS CLAIMED I5:

A pneumatic tool lock for mounting, so as to be integral to, the structure of a

pneumatic tool, the pneumatic tool lock comprising:

(a)

(b)

(c)

(d)

(e)

®

(8)

an outer housing having mounting means adapted to replace the existing male
nipple component of the pneumatic tool, said outer casing having a first end
and a second end, said first end for securely mating with the pneumatic tool,

said second end for releasable coupling with a pneumatic fluid source;

an inner passageway within said outer housing, said inner passageway
providing a means for a fluid from said fluid source to flow through to the

pneumatic tool;

a key operated lock mounted on said outer housing, said lock displaceable
between a first open position and a second closed position;

a channel extending between said inner passageway and through said outer

housing; and

a needle valve mounted in cooperation with said key operated lock, said needle
valve disengageably mating with said channel to block and un-block flow of
said fluid into a first chamber in said inner passageway;

a shuttle valve slidably mounted in said inner passageway adjacent said second

end,

resilient biasing means mounted in said inner passageway adjacent said first
end and resiliently biasing said shuttle valve against said second end,

10
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wherein when said key operated lock is displaced in said first open position, said
needle valve is disengaged from said channel so as to allow said fluid to flow into said
first chamber of said inner passageway thereby shuttling said shuttle valve into an open
position permitting fluid flow from second end to said first end to operate the tool; and

wherein when said key operated lock is displaced in said second closed position, said
needle valve mates with said channel so as to inhibit said fluid from flowing into said
first chamber of said inner passageway to thereby allow said biasing means to

resiliently urge said shuttle valve into a closed position.

The pneumatic tool lock of claim 1 wherein said inner components comprise a spring, a

valve body, and a piston.

The pneumatic tool lock of claim 2 wherein said piston frictionally engages a first end
of said spring, said piston displaceable between a first resting position and a second

open position, said piston compressing said spring when in said second open position.

The pneumatic tool lock of claim 3 wherein said valve body defines said inner
passageway, said valve body further defining at least one aperture configured to allow
said fluid to flow into said first chamber of said inner passageway. |

The pneumatic tool lock of claim 4 wherein said key operated lock comprises a shaft
and a plate mounted on said shaft, said shaft rotatable in a first and a second opposing
direction so as to displace said lock in said first open position and said second closed
position, respectively.

The pneumatic tool lock of claim 5 wherein said needle valve is mounted on said plate,
said plate displaceable away from said channel when said shaft is rotated in said first

11
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direction so as to disengage said needle valve from said channel and said plate
displaceable towards said channel when said shaft is rotated in said second direction so
as to mate said needle valve with said channel.

The pneumatic tool lock of claim 6 wherein when said lock is displaced in said first
open position, said fluid may flow through said channel into said first chamber.

The pneumatic tool lock of claim 7 wherein said first chamber becomes pressurized
when said fluid flows through said channel said chamber thereby forcing said piston to

compress said spring.

The pneumatic tool lock of claim 8 wherein when said piston compresses said spring,
said channels in said shuttle valve are aligned with an airway of said valve body such
that said fluid may flow along the length of said inner passageway.

12
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