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PNEUMATIC IMPACT TOOL

Field of the Invention
The invention relates to power impact tools and, more particularly, to pneumatic

impact tools.

Description of the Prior Art
‘Power impact tools (e.‘g., pneumatic, hydraulic, electric, etc.) are well known in
the art and produce forces on a workpiece by direct or indirect impact of a hammer.

In pneumétic impact tools, the hammer is driven by compressed air.

Pneumatic impact tools have several moving parts which require continual
maintenance. As it is well known, maintenance is a time consuming operation. There
is thus a need for a pneumatic impact tool which will include less moving parts for

reducing maintenance time and costs.

BRIEF SUMMARY OF THE INVENTION ,
It is therefore an aim of the present invention to address the above mentioned

issues.

According to a general aspect, there is provided a pneumatic impact tool. The
pneumatic impact tool comprises: a housing defining a longitudinal passageway with
a front end and a rear end, an accumulation chamber in fluid communication with the
longitudinal passageway proximate to the rear end, an accumulation chamber gas
port in fluid communication with the accumulation chamber, and a passageway gas
port in fluid communication with the longitudinal passageway proximate to the rear
end; and a piston inserted in the longitudinal passageway and movable between an
impact position wherein the piston is proximate to the front end and a rest position
wherein the piston is proximate to the rear end. The piston prevents fluid
communication between the longitudinal passageway and the accumulation chamber
and the passageway gas port is in fluid communication with the longitudinal
passageway, rearwardly of the piston, in the rest position. The longitudinal
passageway and the accumulation chamber are in fiuid communication, in the
impact position df the piston.

OR File No. 15284501 ' -1-



WO 2009/059395 . : PCT/CA2008/001765

According to another general aspect, there is provided a method for operating an
impact tool. The method comprises: maintaining a piston in a rest position proximate
to a rear end of a Iohgitudinal passageway defined in the impact tool, the piston
being slidably inserted in the longitudinal passageway and preventing fluid
communication between an accumulation chamber and the longitudinal passageway;
: insertihg pressurized gas in an accumulation chamber of the impact tool; and
increasing the pressure in the longitudinal passageway rearwardly of the piston,
upon receiving an activation signal, the piston sliding in the longitudinal passageway
froml a rear position to an impact position, propulsed by the pressurized gas of the
accumulation chamber.

According to another general aspect, there is provided a pneumatic impact tool.
The pneumatic impact tool comprises: a housing defining a longitudinal passageway
with a rear end and a front end and a passageway gas port, proximate to the rear
end, connectable tb a gas supply; an accumulation chamber having an accumulation
chamber gas pbrt connectable to a gas supply for injecting pressurized gas therein
and at least one inner gas port in fluid communication with the longitudinal
passageway; and a pistoh inserted in the longitudinal passageway and sliding
therein between a rest position wherein the piston is juxtaposed to the rear end of
the ‘longitudinal passageway and seals the at least one inner gas port of the
accumulation chamber and an impact position wherein the piston is juxtaposed to
the front end of the longitudinal passageway and the accumulation chamber and the
longitudinal passageway are in fluid communication through the at least one inner
gas port. The piston moves from the rest position to the impact position when gas is
inserted in the longitudinal passageway through the passageway gas port and is

propelled therebetween by pressurized gas contained in the accumulation chamber.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view of a pneumatic impact tool in accordance with an
embodiment of the invention, wherein a piston is in a rest position and an

accumulation chamber surrounds a longitudinal passageway;

Fig. 2 is a sectional view of the pneumatic impact tool shown in Fig. 1, wherein

the piston is in an impact position; ‘ .
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Fig. 3 is a flow chart illustrating an impact cycle of the pneumatic impact tool
shown in Fig. 1;

Fig. 4 is a schematic pneumatic circuit for the pneumatic impact tool shown in

Fig. 1, wherein the pneumatic circuit includes a venturi;

Fig. 5 is a sectional view of a pneumatic impact tool in accordance with another
embodiment of the invention, wherein the accumulation chamber is located

rearwardly of the longitudinal passageway;

Fig. 6 is a sectional view of a pneumatic impact tool in accordance with another
embodiment of the invention, wherein the piston is in an impact position and the

pneumatic tool includes a biasing member; and

Fig. 7 is a schematic pneumatic circuit of the pneumatic impact tool shown in Fig.
6. '

It will be noted that throughout the appended drawings, like features are identified

by like reference numerals.

DETAILED DESCRIPTION

| Referring now to the drawings and, more particularly, referring to Figs. 1 and 2, it
will be seen a pneumatic impact tool 10 in accordance with an embodiment. The
pneumatic impact tool 10 has a housing 12 having} a substantially cylindrical shape
with a front end 14 and a rear end 1.6. The housing 12 has an inner peripheral wall
18 which defines a longitudinal passageway 20, ‘or pathway, therein.- The longitudinal

passageway 20 has a cylindrical shape with a front end 22 and a rear end 24.

A vent 25 is defined in the inner peripheral wall 18 of the housing 12, proximate
to the front end 22. The vent 25 allows gas to flow therethough as it will be described
in greater detail below.

A head 26 is mounted to the front end 14 of the housing 12. The head 26 has a
tool holder 28 extending in the longitudinal passageway 20, a damper 30, and a tool
guide 32, which will be described in greafer detail below. The tool holder 28 extends
above the vent 25. The head 26 is adapted to receive a tool 34 thereon.
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‘The pneumatic impact tool 10 also includes an accumulation chamber 36 defined
by an outer peripheral wall 38 and éurrounding the longitudinal passageway 20. The
accumulation chamber 36 and the longitudinal passageway 20 are concentric with
one another and extend substantially parallel to one another. Proximate to the rear
end 16 of the tool 10, the accumulation chamber 36 and the longitudinal passageway
20 are in fluid communication through a pressure transmission aperture 40. The
aperture 40 has an annular shape with a diameter substantially corresponding to the

diameter of the passageway 20.

The front end of the accumulation chamber 36 is sealed with an end ring 42 while
the rear end of the accumulation chamber 36 is sealed with an end cap 44. The end

cap 44 also defines the end of the longitudinal passageway 20.

An accumulation chamber gas port 46 (or accumulation gas port) extends
through the end cap 44 and is in fluid communication with the accumulation chamber
36, even when the aperture 40 is sealed by the piston 50 as it will be described in
greater detail below. The accumulation gas port 46 is connectable to a pressurized
gas supply (not shown). A passégeway gas port 48 also extends through the end
cap 44 and is in fluid communication with the longitudinal passageway 20. The
passageway gas port 48 is connectable to a gas blower (not shown) for selectively
blowing gas into and aspiring gas from the longitudinal passageway 20, proximate to
the rear end 24. It is appreciated that gas can flow in both directions (inwardly and
outwardly) in both the accumulation gas port 46 and the passageway gas port 48.
Moreover, the pressurized gas supply and the gas blower can be a single or seVeréI

pneumatic circuits, as it will be described in more details below.

A piston 50, or hammer, is inserted in the longitudinal passageway 20. The piston
50 is slidably mounted therein and slides between an impact position (Fig. 2)
wherein the piston is proximate to the front end 14 and a rest position wherein the
piston is proximate to the rear end 16 (Fig. 1). The piston 50 has a front end 52
which abuts the tool holder 28 in the impact position and an opposed rear end 54. In
this particular embodiment, the piston 50 has a cylindrical shape with a conical

section extending rearwardly from the front end 52, and has a substantially flat rear
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end 54 which is made to abut against the rear end 24 of the passageway 20 in the

rest position.

In the rest position, the piston 50 divides the longitudinal passageway 20 into a
suction section or ‘chamber 56, extending from the rear end 54 of the piston 50
towards the rear end 24 of the passageway 20, and a peruIsion section or channel
58, extending from the front end 52 of the piston 50 towards the front end 22 of the
passageway 20. In the embodiment illustrated, the piston 50 can be abutted to the
end cap 44,and the suction chamber 56 is thus limited to the passageway gas port
48 and any gap left between the piston 50 and the end cap 44. However, it is to be
understood that using a larger suction chamber can be advantageous in certain

applications.

The piston 50 has a peripheral wall 60 with an annular groove 62 extending
therein along its periphery. In the rest position of the piston 50, the groove 62 is
located below the annular aperture 40, extending between the accumulation
chamber 36 and the longitudinal passageway 20. An annular passageway seal 64 is
inserted into the grooVe 62. The passageway seal 64 provides an air-tight
connection between the piston 50 and the inner peripheral wall 18. In the rest
position, the passageway seal 64 prevents gases from flowing from the accumulation
chamber 36 into the propulsion section 58 of the passageway 20. Moreover, while
the piston 50 slides in the passageway 20, the passageway seal 64 prevents gases
from flowing from the suction section 56 to the propulsion section 58 or vice-versa.

The end cap 44 has a cavity 66 extending therein and defined by a peripheral
wall 68 and a bottom wall 70. The cavity 66 prolongs the longitudinal passageway 20
of the tool 10. In the rest position, a section of the piston 50, ‘contiguous to its rear
end 54, is inserted into the cavity 66. An annular groove 72 extends inwardly in the
peripheral wall 68 of the end cap 44. Another annﬁlar seal 74 is inserted into the
groove 72. The seal 74 provides an air tight connection between the piston 50 and
the' peripheral wall 68 of the end cap 44. In the rest position, the seal 74 prevents
gases from flowing from the accumulation chamber 36 into the suction section 56 of

the passageway 20.
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As mentioned abové, the aperture 40 has an annular shape. Therefore, the
aperture 40 is uniformly distributed along the periphery of the piston 50, in the rest
position, and the pressure applied by a gas located in the accumulation chamber 36

is also uniformly distributed along the perimeter of the piston 50.

As mentioned above, the tool holder 28 includes a longitudinal rod member
having a section which extends in the longitudinal passageway 20 and on which the

piston 50 abuts in the impact position.

| The damper 30 has an annular shape and surrounds the tool holder 28. The
damper 30 is mounted to a rear end of the tool guide 32 which also surrounds the
tool holder 28. The tool guide 32 has a cylindrical shape with a conical section
extending rearwardly from its front end. The damper 30 is optional, and acts to
absorb the shock between the piston 50 and the tool guide 32 in the absence of the
tool holder.-

Finally, a tool 34, which can be adapted for marking, piercing, shearing,
punching, formihg, stamping, flanging, riveting, printing, pressing, embossing,
nailing, clinching and the like, is mounted to an end of the tool holder 28 and abuts
the front end of the tool guide 32.

Referring now to Fig. 3, an impact cycle will be described. For the purpose of the
example, the impact cycle will begin with the piston 50 in the rest position 80.
However, a person skilled in the art will appreciate that the impact cycle can begin
anywhere along the cycle.

In the rest position, the piston 50 is located proximate to the rear end 16 of the
tool 20 and divides the passageway 20 into the suction chamber 56 and the
propulsion channel 58. The seals 64, 74 prevent gases from flowing between the
accumulation chamber 36 and either the propulsion channel 58 and the suction

chamber 56. A pressure difference is provided 82 between the suction chamber 56
| and the propulsion channel 58 to maintain the piston 50 in the rest position. The
pressure in the suction chamber 56 is lower than the pressure in the propulsion
channel 38. In the embodiment shown, the pressure in the propulsion channel 58 is

the atmospheric pressure. Therefore, gases are withdrawn from the suction chamber
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96 through the passageway gas port 48. A vacuum or a partial vacuum can be
- created in the suction chamber 56 to maintain the piston 50 in the rest position. As
mentioned above, the passageway gas port 48 can be connected to a pneumatic
circuit or a gas blower (not shown) for selectively blowing gas into and aspiring gas

from the longitudinal passageway 20.

While the piston 50 is in the rest position, pressurized gas is blown 84 in the - .

accumulation chamber 36 through the accumulation gas port 46. As mentioned
~above, the accumulation gas port 46 is connectable to a pressurized gas supply. The
pressurized gas applies a uniformly distributed pressure on the periphery of the
piston 50 through the aperture 40. Since the fluid communication is prevented
between the accumulation chamber 36, the suction chamber 56, and the propulsion
channel 58 by the seals 64, 74 and a pressure difference is provided betweeh the
suction chamber 56 and the propulsion channel 58, the piston 50 remains in the rest
position. No additional retaining mechanism is required to maintain the piston 50 in
the rest position.

When an activation signal is received 86, gas is blown 88 into the suction
chamber 56, through the passageway gas port 48, until the pressure therein is equal
or superior to the'pressure present in the propulsion channel 58, and the piston is
slid out from the cavity 66 toward the propulsion section 58. The pressure in the
accumulation chamber 36 is thereafter applied to the rear end 54 of the piston 50,
and a resulting pressure differential between the rear end 54 and the front end 52 of
the piston 50 propels the piston along the passageway' 20 and into an impact with
the tool holder 28. The piston displacement work is thus provided by the expansion
of the pressurized gas into the suction section 56 of the passageway-20. The seal
64, inserted in the groove 62 of the piston 50 and moving along the passageway 20
therewith, prevents the pressurized gas from flowing between the piston 50 and the
inner peripheral wall 18 without propelling the piston 50 along the passageway 20.
The gas, initially contained in the propulsion channel 58, exits therefrom through the
vent 25.

When impacting the tool holder 28, the piston 50 also impacts the tool 34
mounted thereto. The speed of the piston 50 in the longitudinal passageway and,
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consequently, the resulting impact force on the tool 34 is, amongst others, controlled

by the pressure of the pressurized gas in the accumulation chamber 36.

Once an impact is provided on the tool 34, the piston 50 returns 90 in the rest
position. There are several ways for returning the piston 50 from the impact poSition
to the rest position. For example, it is possible to blow gas into the vent 25 or to draw
~ air through the passageway gas port 48 and/or the accumulation gas port 46 to
create a pressure difference between both sections of the passageway 20 to provide
a resulting returning force on the piston 50. Therefore, the vent 25 can be connected
to a gas supply for blowing gas therein to displace the piston 50 inside the
passageway 20. The gas contained in the accumulation chamber 36 and the
passageway 20 can flow outwardly of the tool 10 through the accumulation gas port

46 and/or the passageway gas port 48.

Therefore, it is appreciated that the pressure difference between the suction
chamber 46 and the propulsion channel 48 can be created before the piston 50 is
positioned in the rest position but for positioning the piston 50 in the rest position.
The pressure difference can also be created simultanedusly while positioning the

piston 50 in the rest position.

Once the piston 50 isin the rest position, another impact cycle can begin. The
impact cycle can be divided in two parts: a loading part where the piston 50 is in the
rest position and gas is blown into the. accumulation chamber 36 and an unloading
part which begins when the activation signal is received and the piston 50 is slid out

from the cavity 66, along the longitudinal passageway 20, to impact the head 26.

Referring to Fig. 4, an example of a pneumatic circuit 92 connectable to the tool

10 and, more particularly, to the accumulation gas port 46 and the passageway gas

port 48 for selectively blowing gas therein and withdrawing gas therefrom is shown.

The pneumatic circuit 92 includes a pressurized gas supply 94 in fluid

- communication with a first valve 96. The first valve 96 is a five-way valve with two
configurations or states. It is preferably biased to remain in the first> configuration by

default, but is activatable to switch to the second configuration. In the first

configuration (which is illustrated), the first valve 96 offers fluid communication

between the pressurized gas supply 94 and a second. valve 100, whereas in the
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second configuration, the first valve 96 offers fluid communication between the
- pressurized gas supply 94 and the accumulation gas port 46. In this example, the
first valve 96 is manually activatable to switch between the first and second

configurations.

The second valve 100 is a two-way valve with two configurations, and is preferably
biased to remain in the first configuration by default (it is shown in the second
configuration). In the first configuration, the second valve 100 allows fluid
communication between the first valve 96 and a venturi pump 98 and, in the second
configuration, the second valve 100 prevents fluid communication between the first
valve 96 ahd the venturi pump 98, as shown in Fig. 4. The second valve 100 is
~ activatable to switch between the first and second state by vacuum, as it will be

explained below.

The venturi pump 98 is connected to the accumulation gas port 46 and to a check
valve 104 via the first valve 96 when in the first configuration, but this éonnection is
broken when the first valve 96 is switched to the second configuration. The check
valve 104 leads to the passageway gas port 48. A gas channel 108 is provided
between the first valve 96 and the accumulation gas port 46, and a gas channel 106
is provided between the accumulation gas port 46 and the passageway gas port 48.
The gas channel 106 has a clack valve 109 which is normally kept closed but which
is opened when a predetermined pressure threshold is achieved between the
accumulation gas port 46 and the passageway gas port 48. The venturi pump 98 is
in fluid communication with a silencer 102 to reduce the noise generated by the

venturi pump 98.

In use, when the first valve 96 is in the first configuration such as illustrated, and
the second valve 100 is in the first configuration (not illustrated), the venturi pump 98
is activated by the pressurized gas 94 and creates a vacuum through the
accumulation chamber port 46 and through the passageway chamber port 48 via the
check valve 104. This vacuum pulls the piston 50 to the rest position (Fig. 1).

Once the piston 50, the vacuum continues to increase until a threshold vacuum is
reached which switches the second valve 100 into the second configUration"

(illustrated) to cut the pressurized gas supply to the venturi pump 98. This is
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schematically depicted by the dotted line in Fig. 4. It will-thus be understood that the
second valve 100 is optional, but its use is advantageous since it allows to save on
the use of pressurized gas by stopping the venturi pump when its action is no longer
needed.

The vacuum in the passageway gas port preferably results in a sufficient
pressure differential between the propulsion section 58 and the passageway gas port
48 to maintain the piston 50 in the rest position (Fig. 1) even during normal
movement and orientation change of the tool.

To blow air into the accumulation chamber, the first valve 96 is switched into the
second configuration (not illustrated) to provide gas flow communication between the
pressurized gas supply 94 and the accumulation chamber port 46. When a
predetermined threshold pressure is reached in the accumulation chamber, the clack
valve 109 is activated and the vacuum of the passageway port 48 is destroyed, thus
freeing the piston 50 from the cavity 66 as described above. In this caée, the
activation signal can thus be seen as the threshold pressure being reached in the

clack valve.

Referring now to Fig. 5, it will be seen an alternate embodiment to the pneumatic
impact tool 10 of Figs. 1 and 2. The features are numbered with reference numerals
which correspond to the reference numerals of the previous embodiment where
applicable but reference numerals in the 100 series are used instead.

In this embodiment, the accumulation chamber 136 is located at the rear of the
longitudinal passageway 120. As for the tool 10, the tool 110 includes a longitudinal
passageway 120 in which a piston 150 slides between a rest position and an impact
position. In Fig. 5, the piston 150 is in the rest position.

The accumulation chamber 136 is defined by an outer peripheral wall 138 and, as
mentioned above, is located rearwardly of the longitudinal passageway 120. A
housing 141 is inserted in the accumUIation chamber 136 and defines the rear end of
the passageway 20. The housing 141 has a cavity 166 extending therein and defined
by a peripheral wall and a bottom wall. The cavity 166 prolongs the longitudinal

passageway 120 of the tool 110. In the rest position, a section of the piston 150 is
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inserted into the cavity 166. As for the end cap 44, an annular groove 172 extends
inwardly in the peripheral wall of the housing 141 and an annular seal 174 is inserted
into the groove 172. The seal 174 provides an air tight connection between the

piston 150 and the peripheral wall of the housing 141.

The accumulation chamber 136 and the longitudinal passageway 120 are in fluid

communication through a gas port 140 with an annular shape.

As for the accumulation chamber 36, the front end of the accumulation chamber
136 is sealed with an end ring 142 while the rear end of the accumulation chamber

136 is sealed with an end cap 144.

A accumulation gas port 146 extends through the end cap 144 and is in fluid
‘communicatibn with the accumulation chamber 136. A paSsageway gas port 148,
which includes a longitudinal gas channel,-v extends through the end cap 144, the
accumulation chamber 136 (without being in direct fluid communication therewith),
and the housing 141. The gas inlet/outlet 148 is in fluid communication with the
longitudinal passageway 120, rearwardly of the piston 150 in the rest position. As for
the accumulation gas port 46 and the passageway gés port 48, gas can flow in both
directions (inwardly and outwardly) in both the accumulation gas port 146 and the
gas inlet/outlet 148.

In the rest position, the piston 150 divides the longitudinal passageway 120 into a
suction chamber 156, extending from the rear end 154 of the piston 150 towards the
rear end of the passageway 120, and a propulsion channel 158, extending from the
front end 152 of the piston 150 towards the front end 122 of the passageway 120.

As for the piston 50, the piston 150 has an annular groove 162 defined in its
peripheral wall 160 and in which a seal 164 is provided. The seal 164 provides an
air-tight connection between the piston 150 and the inner peripheral wall 118. In the
rest position of the piston 150, the seal 164 is located below the gas port 140 and
prevents gases from flowing from the accumulation chamber 136 into the propulsion
section 158 of the passageway 120. Moreover, while the' piston 150 is sliding into the
passageway 120, the seal 164 prevents gases from flowing from one section of

_ passagéway to the other, i.e. either rearwardly or frontwardly of the piston 150.
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In the rest position, the seal 174 prevents gases from floWing from the
accumulation chamber 136 into the suction section 156 of the passageway 120.

Referring now to Fig. 6, it will be it will be seen another embodiment of the
pneumatic impact tools 10, 110. The features are numbered with reference numerals
which correspond to the reference numerals of the previous embodiment in the 200

series.

In this embodiment, the tool 210 includes a biasing element 243, such as a
compression spring 243a provided between the piston front face 252 and the head
226, to return the piston 250 into the cavity 266 after impact. Alternately, a tension
spring having a first end connected to the end cap 244 and a second end connected
te the rear end 254 of the piston 250 can be provided to achieve a similar result.
Therefore, once an impact has been provided on the tool 234, the biasing member
243 displaces the piston 250 and the piston 250 returns to the rest position. If the
spring constant of the biasing element 243 is sufficiently important, the biasing
member 243 can also maintain the piston 250 in the rest position while the
accumulation chamber 236 is being filled with pressurized gas and before the tool
210 is actuated to provide an impact. It will be noted here that the biasing element
can alfernately be compressed eir provided in the propulsion section 258 of the
passageway.

- During the loading part, the biasing member 243 plays a similar role than the
venturi 98 (Fig. 4) in the embodiment described above.

Referring now to Fig. 7, an embodiment of a pneumatic circuit 292 connectable to
the pneumatic impact tools 210 and, more particularly, to the accumulation gas port
246 and the passageway gas port 248 for selectively blowing gas therein, is
schematically depicted. The pneumatic circuit 292 includes a pressurized gas supply
294 in fluid communication with a first valve 296. The first valve 296 is a manually
-actuated valve movable between two configurations. In the first configuration (not
illustrated), the first valve 296 allows fluid communication between the pressurized
gas supply 294 and a second valve 300 and, in the second configuration (Fig. 7), the
first valve 296 prevents fluid communication between the pressurized gas s‘upply
294. The first valve 296 is biased to the second configuration. Therefore, the first
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valve 296 is in the first configuration to fill the accumulation chamber 236 of the tool
210 with pressurized gas. When the tool 210 is not operational, the first valve is in

the second configuration.

The second valve 300 is activatable between two configurations. In the first
configuration, the second valve 300 allows fluid communication between the
accumulation gas port 246 and the silencer 302 (Fig. 7). In the second configuration
(not illustrated), the second valve 300 allows fluid communication between the
pressurized gas source 294 and theaccumulation gas port 246. The second valve is

preferably biased to the first configuration illustrated.

To fill the accumulation chamber 236 with pressurized gas, the first valve 296 is
to be switched to the first configuration, and the second valve 300 is to be switched
to the second configuration, i.e. allowing pressurized gas flow therethrough. The
accumulation chamber is then filled until a threshold pressure value is achieved
which releases clack valve 309 and urges piston 250 out from the cavity 266 in the

manner described above.

Therefore, when the second valve 300 is switched back into the first
configuration, the oressurized gas contained contained in the accumulation chamber
236 and passageway 220 is released through the accumulation gas port 246 and/or
the passageway gas port 248, optionally through check valve 304 and out siiéncer
302. When the pressure in the accumulation chamber 236 and the passageway 220
is sufficiently low, the spring constant of the biasing member 243 displaced the _
piston 250 back into the rest position.

Then, when the piston 250 is in the rest position, fluid communication is |
prevented between the accumulation gas port 246 and the passageway gas port
248, |

It is advantageous in certain embodiments to provide the second valve in a
manner that it is activatable by abutting the head 226 on a surface.

In an alternate embodiment, the pneumatic circuit can omit the first valve, and
make the second valve 300 activatable manually, either with a trigger, by abutting
the head on a surface or any other actuation means, to begin an impact cycié.
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The tool 10, 110, 210 can include an air pressure regulator to control the speed
of the piston 50, 150, 250 inside the passageway 20, 120, 220 and the resUIting
impact force on the head 26, 126, 226. It can also include a timer to control the .
loading and unloading parts of the impact cycle and to provide several continuous

impact cycles.

The activation signal can be generated manually by actuating a trigger, a push
button, by abutting the head 26, 126, 226 of the tool 10, 110, 210 on a surface or the
like. It can also be generated by a controller. The controller can generate periodical
activation signals or solely generates activation signals when predetermined

conditions are met.

It will be appreciated that the impact tool 10, 110, 210 can be used for marking,
piercing, shearing, punching, forming, sta‘mping, flanging, riveting, printing, pressing,

embossing, nailing, clinching, and the like.
The tool 10, 110, 210 can be hand held or mounted to a tool holder (not shown).

The impact tool 10, 110, 210 has few moving parts and therefore requires low
and easy maintenance and has a relative long service life. The manufacturing costs
can advantageously be lowered compared to other types of impact tools. The impact
tool 10, 110, 210 can be designed relatively compact and still provide relatively high
impact force.

In selecting the ratio between the volume of the accumulation chamber and the
combined volume of the suction section of the passageway with the accumulation
chamber when the piston ié in the impact position, there is a compromise to be
chosen between the efficiency of pressurized gas usage and the impact achieved.
When a low ratio is used, a greater efficiency of pressurized gas usage can be

achieved, but the impact force is diminished. When a higher ratio is used, the impact
| force is enhanced, but the efficiency‘ of pressurized gas usage is diminished. For
illustrative purposes, in the embodiments illustrated, it was found advantageous to
use an accumulation chamber which has a volume representing about 40% of the
combined volume of the suction section of the passageway and the accumulation

chamber when the piston is in the impact position. An appropriate ratio in alternate
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embodiments will be readily determined by those skilled in the art in view of the

particular requirements of specific applications.

The e}mbodiments-of the invention described above are intended to be exemplary

only.

Even if no additional retaining mechanism were necessary to maintain the piston
90, 150 in the rest position in the illustrated embodiments, the tool 10, 110 can
optionally include a mechanical or magnetic retainer to ensure that the piston 50,
150 remains in the rest position prior to the reception of the activation signal. It can
also include a rod (not shown) sliding between an extended position and a retracted
~ position. The rod can be inserted in the inner peripheral wall 18, 118 of the tool 10,
110 in the retracted position and does not obstruct the piston displacement in the
passageway 20, 120. A section of the rod can extend inside the passageway 20, 120
in the extended position and obstruct the piston displacement in the passageway 20,
- 120. For example, the rod can be positioned below the piston 50, 150: the front end
52, 152 of the piston 50, 150 abuts the rod. The piston 50, 150 thus remains in the
rest position. An aperture can also be defined in the piston 50, 150 and a section of
the rod can be inserted in the aperture for preventing undesired piston displacement.
When the activation signal is received the rod slides in the retracted position, -
allowing the displacement of the piston 50 inside the passageway 20, 120. Once the
piston 30, 150 returned in the rest position, the rod slides in the extended position,

obstructing the piston displacement until another activation signal is received.

All the retaining mechanisms described above can be combined with a biasing
element 243. ’

The aperture 40, 140, 240 can have another shape than an annular shape. For
example, several gas ports can be provided which are uniformly distributed in the
inner peripheral wall 18, 118, 2}18, separating the accumulation chamber 36, 136,
236 from the longitudinal passageway 20, 120, 220. Therefore, in the rest position of
the piston 50, 150, 250, the pressure applied by a gas located in the accumulation
chamber 36, 136, 236 is also uniformly distributed along the perimeter of the piston
50, 150, 250.
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In the embodiments described above, the pressure in the propulsion channel 58,
158, 258 is the atmospheric pressure when the piston 50, 150, 250 is in the rest
position. However, it will be appreciated that the pressure in the propulsion channel

98, 158, 258 can be either lower or higher than the atmospheric pressure.

The seals can be mounted differéntly than the one shown in Figs. 1, 2, 5, and 6.
For example, the seals 64, 74, 164, 174, 264, 274 can be mounted directly to the
wall surface of the piston 50, 150, 250 or peripheral wall 68, 168, 268 of the cavity
66, 166, 266, i.e. without being inserted into a groove. Moreover, the seal 74, 174,
274 can be mounted to the piston 50, 150, 250. Their positions can also differ. The

seals can be made of any appropriate material such as rubber and the like.

~ The shape of the tool 10, 110, 210 can differ from the embodiments described
above. The vent 25, 125, 225, port 40, 140, 240, accumulation gas port 46, 146, 246,
and passageway gas port 48, 148, 248 can be positioned differently in the tool 10,
110, 210. The shape of the piston 50, 150, 250, or hammer, can differ from the one
described above.

The scope of the invention is therefore intended to be limited solely by the scope
of the appended claims.
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CLAIMS:

1. A pneumatic impact tool comprising

a housing defining a longitudinal passageway with a front end and a
rear end, an accumulation chamber in fluid communication with
the longitudinal passageway proximate to the rear end, an
accumulation chamber gas port in fluid communication with the
accumulation chamber, and a passageway gas port in fluid
communication with the Iongitudinal' passageway proximate to the

rear end; and

a piston inserted in the longitudinal passageway and movable between
' an impact position wherein the piston is proximate to the front end

and a rest position wherein the piston is proximate to the rear end,

the piston preventing fluid communication between the longitudinal
passageway and the accumulation chamber and the
passageway gas port being in fluid communication with the
longitudinal passageway, rearwardly of the piston, in the

rest position of the piston, and

the longitudinal passageway and the accumulation chamber being

in fluid communication, in the impact position of the piston.

2. A pneumatic impact tool as claimed in claim 1, wherein the housing
comprises at least one inner gas port between the accumulation
chamber and the longitudinal passageway, the at least one inner gas

~port being uniformly distributed and providing a uniformly distributed

pressure along the perimeter of the piston in the rest position.

3. A pneumatic impact tool as claimed in one.of claims 1 and 2, wherein

the at least one inner gas port has an annular shape.
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10. -

A pneumatic impact tool as claimed in any one of claims 1 to 3, wherein
the accumulation chamber is annular and concentric with the

longitudinal passageway.

A pneumatic impact tool as claimed in any one of claims 1 to 4, wherein

the accumulation chamber gas port is connectable to a pressurized fluid

- supply.

A pneumatic impact tool as claimed in any one of claims 1 to 5, wherein
the passageway gas port is connectable to a pneumatic circuit for

selectively blowing gas therein and withdrawing gas therefrom.

A pneumatic impact tool as claimed in any one of claims 1 to 5, wherein
the passageway gas port and the accumulation chamber gas port are
connectable to a pneumatic circuit for selectively blowing gas therein

and withdrawing gas therefrom.

A pneumatic impact tool as claimed in any one of claims 1 to 7,
comprising at least one seal mounted to one of the housing and the
piston and preventing fluid communication between the longitudinal
passageway and the accumulation chamber when the piston is in the

rest position.

A pneumatic impact tool as claimed in any one of claims 1 to 8, wherein
the piston, in the rest position, divides the longitudinal passageway into
a propulsion section extending from a front énd of the piston to the front
end of the longitudinal passageway and a rear section extending from a

rear end of the piston to the rear end of the longitudinal passageway.

A pneumatic impact tool as claimed in any one of claims 1 to 9, wherein
the housing comprises a head, the piston abutting the head in the

impact position.
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11.

12.

13.

14,

15.

A pneumatic impact tool as claimed in any one of claims 1 to 10,
comprising a biasing member mounted into the longitudinal
passageway and pulling the piston, from the impact position, into the

rest position.

A method for operating an impact tool, the method comprising:

maintaining a piston in a rest position proximate to a rear end of a
longitudinal passageway defined in the impact tool, the piston
being slidably inserted in the longitudinal passageway and
preventing fluid communication between an accumulation

chamber and the longitudinal passageway;

inserting pressurized gas in an accumulation chamber of the impact

tool;

increasing the pressure in the longitudinal passageway reanNérdly of
the piston, upon receiving an activation signal, the piston sliding in
the longitudinal passageway from a rear position to an impact
position, propulsed by the pressurized gas of the accumulation
chamber.

A method as claimed in claim 12, further comprising displacing the

~ piston from the impact position into the rest position.

A method as claimed in claim 13, wherein displacing the piston
comprises creating a pressure difference between a suction section and
a propulsion section of the longitudinal passageway, the suction section
and the propulsion section being separated by the piston, the pressure
in the suction section being inferior to the pressure in the propulsion

section.

A method as claimed in any one of claims 12 to 14, wherein increasing
the pressure in the longitudinal passageway comprises injecting gas in
the longitudinal passageway, rearwardly of the piston in the rest
position. |
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16.

17.

18.

19.

A method as claimed in any one of claims 12 to 15, wherein maintaining
the piston in the rest position comprises creating at least a partial
vacuum in the longitudinal passageway, rearwardly of the piston in the

rest position.

A method as claimed in any one of claims 12 to 16, comprising allowing
the pressurized gas, in the accumulation chamber, to flow into the

longitudinal passageway for propelling the piston therealong.

A pneumatic impact tool comprising:

a housing defining a longitudinal passageway with a rear end and a
front end and a passageway gas port, proximate to the rear end

and connectable to a gas supply;

an accumulation chamber having an accumulation chamber gas port
connectable to a gas supply for injecting pressurized gas therein
and at least one inner gas port in fluid communication with the

longitudinal passageway; and

a piston inserted in the longitudinal passageway and sliding therein
| between a rest position wherein fhe piston is juxtaposed to the
rear end of the Iongitudinal passageway and seals the at least one
inner gas port of the accumulation chamber and an impact position
wherein the piston is juxtaposed to the front end of the longitudinal
passageway and the accumulation chamber and the longitudinal
passageway are in fluid communication through the at least one
inner gas port, the pistoh moving from the rest position to the
impact position when gas is inserted in the Iongitudin‘al
passageway through the passageway gas port and being
propelled therebetween by pressurized gas confained in the

accumulation chamber.

A pneumatic impact tool as claimed in claim 18, wherein the at least

one inner gas port extends between the accumulation chamber and the
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20.

21.

22.

23.

24.

5.

longitudinal passageway, is uniformly distributed and provides a
uniformly distributed pressure along the perimeter of the piston in the

rest position.

A pneumatic impact tool as claimed in one of claims 18 and 19, wherein
the passageway gas port is juxtaposed to a rear end of the piston in the
rest position and gas injected therein into the longitudinal passageway

applies pressure on the rear end of the piston.

A pneumatic impact tool as claimed in any one of claims 18 to 20,
wherein the accumulation chamber is annular and concentric with the

longitudinal passageway.

- A pneumatic impact tool as claimed in any one of claims 18 to 21,

wherein the passageway gas port is designed for withdrawing gas from
the longitudinal passageway and the accumulation chamber for moving
the piston from the impact position to the rest position.

A pneumatic impact tool as claimed in any one of claims 18 to 22,
comprising at least one biasing member connecting a rear end of the
housing to a rear end of the piston for moving the piston from the

impact position to the rest position.

A pneumatic impact tool as claimed in any one of claims 18 to 23,
wherein at least one seal mounted to one of the housing and the piston
and preventing fluid communication between the longitudinal
passageway and the accumulation chamber when the piston is in the
rest position.‘

A pneumatic impact tool as claimed in any one of claims 18 to 24,

wherein the housing comprises a head, the piston abutting the head in

the impact position.
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