2006/008546 A2 | I 1)V 000 RO O

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Y
S,

qF
ZA ()

(19) World Intellectual Property Organization (3
International Bureau

) I OO A O

(43) International Publication Date (10) International Publication Number

26 January 2006 (26.01.2006) PCT WO 2006/008546 A2
(51) International Patent Classification: AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
B25C 1/00 (2006.01) B25C 1/06 (2006.01) CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
(21) International Application Number: KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
PCT/GB2005/002889 MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
(22) International Filing Date: 22 July 2005 (22.07.2005) SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, 7ZM, ZW.
(25) Filing Language: English
(84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(30) Priority Data: 7ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
0416473.7 23 July 2004 (23.07.2004) GB European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
0511800.5 10 June 2005 (10.06.2005) GB FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
(71) Applicant and GN, GQ, GW, ML, MR, NE, SN, TD, TG).
(72) Inventor: BEALES, Gavin [GB/GB]; 32 East Street,
Highspen, Gateshead, Tyne & Wear NE39 2HD (GB). Published:
—  without international search report and to be republished
(74) Agent: BAILEY WALSH & CO LLP; 5 York Place, upon receipt of that report

Leeds LS1 2SD (GB).
For two-letter codes and other abbreviations, refer to the "Guid-
(81) Designated States (unless otherwise indicated, for every ance Notes on Codes and Abbreviations” appearing at the begin-
kind of national protection available): AE, AG, AL, AM, ning of each regular issue of the PCT Gagzette.

(54) Title: NAILER DEVICE

(57) Abstract: A portable reciprocal action power tool, which provides force to striking means to move nails or other components
into a substrate in a reciprocating manner. A component is held by jaws provided on the power tool, which release the component
as the user pushes the tool against the substrate.



WO 2006/008546 PCT/GB2005/002889

Nailer device

The invention to which this application relates is a portable

teciprocal action nailer power tool, also known as a nail gun.

Although the following description refers almost exclusively to
use of a power tool to drive nails into a substrate, it will be
appreciated by persons skilled in the art that the present
invention can be used to drive other components or securing

means, such as rivets, bolts, fastenetrs and / or the like.

In order to fix a material to a substrate, nails are typically struck
to pass through the material and into the substrate, thereby
securing the same. It is possible for a user to strike a nail with
repeated blows from a hammer, although this can be quite titing

and time-consuming.

In industry, nailer devices are often used. Conventional nailer
devices ate wusually pneumatic single-strike action devices,
whereby the nail is placed in the device and struck with one
blow to force the nail into position. This arrangement allows the
device to be fitted with a cartridge containing a plurality of
nails, the user moving the device after each strike to insert nails
successively. However, the force required to insert a nail in a
single strike is often high, and pneumatic devices may requite
comptressots for the air supply, or expensive gas cartridges. This
means that conventional nailer devices are typically large and
heavy, and tequite mains power for practical operation to
achieve the aforementioned force. They are also not suitable for
mote fragile sutfaces, which may break under the stress caused
by the high force of the single strike action. In addition, as the
device shoots nails with high force, it may be very dangerous in

the hands of an inexperienced uset.
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Furthermote, conventional nailer devices typically do not have a
power level setting, and the final position of the nail is
determined by (a) the force generated by the nailer device; (b)
the friction between the nail shank and substrate; and/or (c) the
shape of the ends of the nail (a flattened nail head can help
ptevent the same from entering the substrate further than the
head of nail). If the nailer device is underpowered, or the
substrate is resilient, the nails will not fully enter the substrate,
and the heads will protrude, often unevenly due to variations in
the substrate. If the nailer device is overpowered, or the
substrate is weak, the nails may be forced right through and/ox
beyond the substrate.

The aim of the present invention is to provide a nailer device
which inserts nails into a substrate incrementally using a
reciptocating action and thereby overcomes the above

disadvantages.

In a first aspect of the invention, there is provided a power tool
including motor means to provide force to a striking means, said
striking means capable of applying a striking force to a
component to move the component, and characterised in that

said striking means is moved in a reciprocating mannet.

Typically the striking means strikes the component multiple

times such that it is forced to move incrementally.

Typically the component is forced into a substrate by the

repeated force of the striking means.

In one embodiment the component has a head, such as a nail,

which is struck by the striking means.
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As a result of the reciprocating movement, the striking means,
for each blow on the nail, need not provide a force which causes
‘the nail to be fully inserted into the substrate by one blow.
Instead the nail can be fully inserted following a number of

repeated blows from the striking means.

In one embodiment, power means are provided in the form of
one ot more batteries, preferably in the form of a detachably
attached battery pack. Preferably the batteries are rechargeable.
The power tool is therefore not restricted by connections to
further devices for providing power to the motor in accordance

with this invention.

Alternatively, the power means may be any or any combination

of mains electricity, gas canistets, fluid compressors, and/or the
like.

In one embodiment the motor means comprises one ot mote
electric motors which are driven when the power is supplied
thereto, typically by user actuation of a switching means. In one
embodiment the degree and/or duration of operation of the
switching means by the user can be used to determine the
striking force applied on each blow on the nail and/or frequency
of the blows.

In an alternative embodiment the motor means is any ot any

combination of electtic, pneumatic or hydraulic means.

Typically the motor means provides force to the striking means
via reciprocating means and the teciprocating means can
comprise one ot mote cogs, crank shafts, hammers, and/ot

pistons.



WO 2006/008546 PCT/GB2005/002889
4

In one embodiment the power tool includes an elongate shaft,
and the striking means, hammers and/or pistons ate located

thetein.

Typically the hammer and/or piston moves along the inside of

the elongate shaft in a reciprocating manner.

Preferably the striking means is in the form of an anvil. In one
embodiment the anvil is provided with an angled face such that
force can be applied to the component without the anvil striking
the substrate when close thereto. Typically the anvil is provided
with a concave face to bias the head of the nail or other

component to the centre of the face.

Typically the piston movements compress and expand a fluid
between the piston, hammer, and/or anvil to move the same
along the elongate shaft in a reciprocal manner such that the
piston ot hammer engages the anvil with a striking force.
Typically the fluid is air, and the air gap between opposing faces
of the piston, hammer, and/or anvil prevents mechanical
damage to the power tool caused by engagement of the piston,

hammet, and/or anvil.

In one embodiment the piston is an open ended tubular portion
and at least patt of the hammer is situated inside the tubular
portion. The hammer may frictionally engage the inner wall of
the tubular portion, or may be provided with engagement means
such as springs or rubber seals, to dampen the movement of the
hammer as the piston moves back and forth. The dampened
movement allows the hammer to engage the anvil in a smoother
action and reduces stress on the device. An opening may also be
provided in the piston or the hammer to allow air to flow into

the air gap between the piston and hammer, which would also
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dampen the movement, as pressure would be released via the

opening.

In an alternative embodiment the piston is a solid cylinder. In
this embodiment the hammer moves freely along the elongate

shaft in response to movement of the piston.

Typically the anvil is provided with a protrusion or pin to allow

the anvil to be retained inside the elongate shaft.

In one embodiment the power tool is provided with clamping

means at the anterior of the elongate shaft.

Typically the clamping means include any ot any combination of
jaws, springs, magnets, SCIews, chucks, and/or the like for
gripping a component in position. Typically the clamping means
are aligned with the elongate shaft and substrate and are capable
of tightening and/or loosening the grip on a component gripped
thereby.

Typically the clamping means can be adjusted to receive any ot
any combination of nails, rivets, bolts, fasteners, and/or the

like.

In a further embodiment the power tool is provided with a head

assembly, slidably mounted on the outside of the elongate shaft.

In this embodiment the head assembly is provided with a body
portion, and clamping means form part of the head assembly for

gripping 2 component at the anterior of the elongate shaft.

Preferably the clamping means are moveable between an open

position and a closed position. Typically the clamping means are
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axially retractable to allow insertion and/ot removal of a

component therebetween.

Typically the elongate shaft does not extend between the
clamping means. Alternatively the elongate shaft is capable of

extending between the clamping means.

Typically the head assembly is provided with one or more

distance memberts.

In one embodiment first biasing means are provided to bias the

body portion towards the distal end of the elongate shaft.

Typically second biasing means are provided to bias the

clamping means towards the distal end of the elongate shaft.

Typically third biasing means are provided on the body portion
to bias the clamping means to an open position, and are less

powerful than the first and/or second biasing means.

Typically the first and/or second biasing means biases the

clamping means to a closed position.

In one embodiment actuating means are provided for moving
the clamping means away from the distal end of the elongate
shaft.

Typically the distance members are fixedly mounted in the head
assembly adjacent the clamping means, and the distance
members and/or the clamping means atre provided with angled
edges such that as the clamping means are moved away from the
distal end of the elongate shaft, the third biasing means biases

the clamping means to an open position.
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Thus the actuating means is actuated to move the clamping
means within the head assembly, thereby opening the clamping
means and allowing a component to be positioned thetebetween

or removed.

Typically, a user applies force to overcome the third biasing
means to allow the component to be moved into the substrate
by the striking means. Typically, as the component is moved
into the wall and the clamping means are opened to release the
component from the clamping means, the user applies force to
overcome the first and/otr second biasing means to move the

component further into the substrate.

Preferably the clamping means are laterally adjustable such that
the component can be inserted into the substrate to a specific

depth of component and/or substrate.

Typically the clamping means include overlapping V-shaped
portions for gripping the shank of a nail therebetween. The V-
shaped portions thus act as nail guides. Alternatively the
clamping means can be shaped to provide a grip on other

COIIlPOi'leIltS.

In one embodiment a component holder is provided on the
powet tool for holding a plurality of components. Typically the
component holder is magnetic, and in one embodiment is

capable of aligning the components when placed thereon.

In one embodiment a cartridge containing a plurality of
components may be connected to the power tool. Typically the
cartridge allows components to be inserted into the substrate
successively without the need for a user to manually insert

components into the clamping means on each occasion.
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In one embodiment the power tool is provided with switching

means in the form of a trigger. Preferably the user actuates the

switching means to selectively provide power to the motot

means.

In a further aspect of the invention there is provided a power
tool including motor means to provide force to a striking means,
said striking means capable of applying a striking force to a
component to move the component, and characterised in that
said striking means is moved to provide successive blows to the

component to move the same into the substrate.

In a further aspect of the invention there is provided a clamping
means for use in locating at least one nail with respect to a
power tool, said clamping means provided for location at an
elongate shaft of the power tool from which a striking force is
received by the nail head when held in position, said clamping
means including one ot mote jaws for gripping the nail in
position and one or mote distance members, characterised in
that said one or more jaws telease the nail when the one or moze

distance members are pushed against a substrate.

In one embodiment the clamping means are selectively movable
with respect to the nailer device so as to position the nail head
with respect to the device such as to control the level of force
applied to the nail head upon contact with the striking means of

the nailer device.

In one embodiment the clamping means can be retrofitted to a
teciprocal-action tool to convert the tool into one which can
move nails ot othet components into a substrate in a reciprocal

fashion as herein described.
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Specific embodiments of the invention ate now described

wherein:-

Figure 1 illustrates a schematic view of a power tool according

to one embodiment of the invention.

Figure 2 illustrates a petspective view of a power tool in

accordance with a second embodiment of the invention.

Figure 3 illustrates cross sectional views of the second

embodiment of the invention (a) from the side (b) from above.

Figure 4 illustrates a perspective view of the jaws of the second
embodiment of the invention holding a nail (a) from the front of

the jaws (b) from the rear of the jaws.

Figure 5 illustrates the jaws of the second embodiment of the

invention in more detail.

Figure 6 illustrates a variation in the clamping means of the

second embodiment of the invention.

Figure 7 illustrates an alternative actuating means of the second

embodiment of the invention.

With reference to Figure 1, thete is illustrated a power tool in
the form of a nailer device including an electric motot 2
powered by a rechargeable battery pack 4, the power connection
to the motor being selectively controlled by a uset operating
actuating means in the form of a trigger 6 connected to a switch
8. The motor 2 and battery 4 are preferably relatively small,
lightweight, and low-powered, akin to those found in cordless
drills and the like. As such, the nailer device is highly portable
and can be supported in one hand by a user via the hand grip 10.
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The motor 2 totates cogs 12, which are connected to and rotate
crank shaft 14. The crank shaft 14 moves piston 16 backwards
and forwards along elongate shaft 18 in a reciprocating mannet.
The shaft 18 also contains an anvil 20. As the air in the shaft 18
between the anvil 20 and piston 16 is compressed and expanded
by the movement of the piston 16, the anvil 20 is moved
backwards and forwards along elongate shaft 18 in a
teciprocating manner by the same. In a forwards movement the
anvil 20 acts to strike a component, in this example a nail 26,
the head of which is placed in the anterior end of the shaft 18,
with the head being struck upon each forward stroke of the
piston and hence movement of the anvil such that the nail 26 is
inserted incrementally into a substrate until the same is fully
inserted. The speed of this action can be controlled, such as by
an external dial (not shown) which can be set to various speed
levels, or by the amount by which the trigger is deptressed to
proportionally vary the amount of power supplied to the motor.
Typically the maximum speed of the action is in the region of
4500bpm. As the nail 26 is driven into the substrate by
delivering a number of telatively low-energy impacts, the system
does not require a dangerously high level of releasable enetgy to

be stored to achieve the insertion of the nail

The nailer device includes clamping means in the form of nail
clamps 22 which ate provided with springs 24 such that the
clamps 22 grip the nail 26 placed therebetween. The nail clamps
may be provided with a retractable collar 28 to help hold the
nail in position as the same is inserted into the substrate. The
nail clamps 22 and/ozt collar 28 may be adjustably secured to the
nailer device at securing points 30 such that nails are inserted to
a uset-specified depth. The nails can be allowed to protrude, be

flush, or even be recessed into the surface in this way.
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The nail clamps 22 and/ot collar 28 can also be removed from

the nailer device and retrofitted to an alternative reciprocal

action device, such as a hammer drill, such that the same can be

adapted to the purpose hereinbefore described.

In use, a user places a nail 26 between the nail clamps 22 such
that the head protrudes into the shaft 18. The nailer device is
then positioned such that the nail 26 is adjacent the substrate.
The user then actuates the trigger 6 to engage the motor 2 and
the reciprocating anvil 20. As the user pushes the nailer device
towards the substrate, the head of the nail 26 is struck
repeatedly by the anvil 20, incrementally inserting the nail 26
into the substrate as hereinbefore described. The speed of the
striking action can be increased by increasing the pressure on
the trigger 6. A cartridge of nails may also be fitted to the nailer
device so that successive nails are automatically placed between

the nail clamps 22 as a uset releases the previously inserted nail
26.

With reference to Figures 2-3, there is illustrated a second
embodiment of the nailer device powet tool including an electtic
motot 102 which rotates crtank shaft 114 via bearing 132. The
crank shaft 114 is connected to piston 116 via connecting rod
146 and piston pin 148, and moves piston 116 backwards and
forwards along elongate shaft 118 in a reciprocating manner.
The piston pin 148 and connecting rod 146 are threadedly
engaged to allow adjustment of the relative position of the same.
The shaft 118 also contains a hammer 134 and an anvil 120. The
piston 116 is provided with an open ended tubulat structure,
concentric with the elongate shaft 118, in which at least part of
the hammer 134 is situated. As the air in the shaft 118 between
the opposing faces of the hammer 134 and piston 116 is
compressed and expanded by the movement of the piston 116,

the hammer 134 is moved backwards and forwards within the
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tubular structure and along the elongate shaft 118 in a
reciprocating manner by the same. The hammer 134 fits tightly
inside the piston 116, while still allowing the reciprocal
movement, such that movement of the hammer 134 is dampened
as the piston 116 moves back and forth. Effectively the inertia
of the hammer 134 is increased. In this embodiment the part of
the hammer 134 is retained within the tubular structure. The
dampened movement allows the hammer to engage the anvil 120

in a smoother action and reduces stress on the device.

In a forwards movement the hammer 134 strikes the anvil 120,
which in turn acts to strike a component such as a nail 126, the
head of which is placed in the anterior end of the shaft 118,
with the head being struck multiple times by the anvil 120 upon
each forward stroke of the piston 116 such that the nail 126 is
inserted incrementally into-a substrate until the same is fully
inserted. The anvil is provided with a pin 154 to prevent it from

being accidentally removed from the elongate shaft 118.

The nail 126 or other component is held in the shaft by a head
assembly comprising a body portion 136 and clamping means in
the form of jaws 122, 122’ mounted therein, the assembly being
slidably mounted on the elongate shaft 118. The anvil 120 passes
through the end of the elongate shaft 118 in the body portion,
and can extend through the jaws 122, 122°. The elongate shaft
118 in this example does not extend into the head assembly to
be gripped by the jaws 122, 122, such that the jaws 122, 1227 do
not have to move apart so far to allow the anvil 120 to pass
therethrough as if the elongate shaft 118 also passedb
therethrough. The body portion 136 includes angled edges 138,
138’ which engage the adjacent angled edges of jaws 122, 122
such that as the jaws move away from the distal end of the
elongate shaft 118, they are moved closer together by the angled
edges 138, 138°. As the jaws 122, 122’ are adjustable, a range of
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different sized mnails ot other components can be held

individually by the same.

First biasing means ate provided in the form of a spring 140 to
bias the body portion 136 towards the component locating distal
end of the elongate shaft 118. Second biasing means ate
provided in the form of a spring 142 to bias the jaws 122, 122’
towards the distal end of the elongate shaft 118, thereby biasing
the jaws 122, 122’ to a closed position. Third biasing means ate
provided in the form of springs 124 on the body portion 136 to
bias the jaws 122, 122’ to an open position, and are less
powetful than the first and second biasing means 140, 142 such
that an external force must be provided by a user to open the
jaws 122, 1227,

This external force can be provided via actuating means in the
form of a trigger 144, which is connected via a frame membet
152 to a sleeve 150 housing the spring 140 and the body portion
136. As the trigger 144 is actuated, the body is moved away from
the distal end of the elongate shaft 118, allowing the jaws 122,
122’ to be biased towards the open position, and with further
actuation the rest of the head assembly is moved away from the
distal end of the elongate shaft 118, allowing the anvil 120 to
move further along the elongate shaft 118, through the jaws 122,
122, to strike the nail 126 further into the substrate.

An adjustable switch 156 with notches is provided so that the
jaws 122, 122’ can be set to different nail shank depths by
totating the switch 156 around the elongate shaft 118 so that the
protrusion 158 fits into different notches. Thus the nailer device
can be adjusted to move nails 126 into a substrate to a specified
depth.
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Distance members 138 are mounted in the head assembly
adjacent the jaws 122, 122’ and are connected to the jaws having
angled edges such that as the jaws 122, 122’ are moved away
from the distal end of the elongate shaft 118, as the distance
members 138 engage the substrate, the springs 124 bias the jaws
122, 122’ to an open position. This allows the nail 126 to be
partially moved into the substrate before being released to allow
the nail 126 to be moved all the way into the substrate by action
of the anvil 120 moving out of the elongate shaft 118 between
the jaws 122, 122’. |

With reference to Figures 4-5, the jaws 122, 122’ of the second
embodiment of the invention are shown in more detail. It can be
seen that the jaws 122, 122’ interlock, gripping the nail 126
between adjacent V-shaped portions 160, 160’ to ensure a tight
hold on the shank. As the head of the nail cannot pass through
in this position, as the nail is moved into the substrate and thus
held by the substrate, the jaws open to allow the head to pass
therethrough for release of the nail, and/or the anvil 120 to pass
therethrough to continue striking the nail 126 close to the

substrate to move the nail completely into the substrate.

In use, a user actuates the trigger 144 to open the jaws 122, 122’
and places a nail 126 between the jaws such that the head of the
nail protrudes into the shaft 18. The nailer device is positioned
such the nail 126 is adjacent the substrate. The user then
engages the mototr 102 and the reciprocating anvil 120. As the
user pushes the nailer device towards the substrate, the head of
the nail 126 is struck repeatedly by the anvil 120, incrementally
inserting the nail 126 into the substrate as hereinbefore
described. The nail 126 is thus safely gripped by the jaws 122,
122’ until the nail 126 is at least partly embedded into the
substrate, and the user exetts additional force against the

substrate. Thus, in contrast to conventional nail guns, there is
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no danger of the nail being ‘shot’ from the device if the user

points the device away from the substrate.

With reference to Figure 6 there is illustrated a variant of the
clamping means, wherein the angled edges 138, 138’ of the body
portion 136 are provided with protrusions 162, 162’ which
engage the adjacent angled edges of jaws 122, 122’ via recessed
guides 164’. In this example the protrusions and guides slot
together in a dovetail fashion, allowing the jaws to slide along
the guides. As the jaws 122, 122’ are slidably mounted on the
guides 164, there is no requirement for springs 124 as indicated
by Figures 2-3 to bias the jaws 122, 122’ to an open position,
thereby simplifying the mechanism.

Refetring to Figure 7 there is shown a variant in the actuating
means as a trigget 166, which is pushed in a see-saw fashion,
rather than pulled, to move the body 136 away from the distal
end of the elongate shaft 118, opening the jaws 122, 122° and
moving the rest of the head assembly from the distal end of the
elongate shaft 118 as hereinbefore described.

It will be appreciated by persons skilled in the art that the
ptesent invention also includes further additional modifications
made to the device which does not effect the overall functioning

of the device.
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Claims

1. A power tool including motor means to provide force to a
striking means, said striking means capable of applying a
striking force to a component to move the component,
and characterised in that said striking means is moved in a

reciprocating manner.

2. A power tool according to claim 1 characterised in that the
striking means strikes the component multiple times such
that the component is moved incrementally into a

substrate.

3. A power tool according to claim 2 characterised in that the
striking means is provided with an angled face such that
force can be applied to the component without the

striking means striking the substrate when close thereto.

4. A power tool according to claim 1 characterised in that the
striking means is provided with a concave face to bias the

component to the centre of said face.

5. A power tool according to claim 1 characterised in that the
power means ate provided which are detachably attached

and /ot rechargeable.

6. A power tool according to claim 5 characterised in that the
power means is any or any combination of batteries, mains

electricity, gas canisters, or fluid compressors.

7. A powert tool according to claim 1 characterised in that the
motor means comprises any of any combination of
electric, pneumatic ot hydraulic motors, which are driven

when power is supplied thereto
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10.

11.

12.

17

A power tool according to claim 1 characterised in that the
switching means are provided to allow the supply of power
to the motor means, and the degree and/or duration of
operation of the switching means by the user can be used
to determine the striking force applied to the component

and/ot frequency of the strikes thereto.

A power tool according to claim 1 characterised in that the
motor means provides force to the striking means via
reciprocating means comprising one or more cogs, crank
shafts, hammers, and/or pistons, and said reciprocating
means and/or striking means are at least partly located

within an elongate shaft.

A power tool accotding to claim 9 characterised in that
movement of at least part of the reciprocating means
comptesses and expands ait and/or other fluid to move
other parts of the reciptocating means and/or striking
means along the elongate shaft in a reciprocal manner such

that force is provided to the striking means.

A power tool according to claim 9 characterised in that the
reciprocating means comptises a piston in the form of an
open ended tubular portion, and a hammet, and at least

part of the hammer is situated inside the tubulat portion.

A power tool according to claim 11 characterised in that
the hammer frictionally engages the inner wall of the
tubular portion, or is provided with engagement means in
the form of springs or rubber seals, to dampen the

reciprocal movement of the hammer
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13.

14.

15.

16.

17.

18.

18

A power tool accotding to claim 11 characterised in that
an opening is provided in the piston and/or hammer to
allow air and/or other fluid to flow into the gap between

the piston and hammer.

A power tool according to claim 9 characterised in that the
reciprocating means comprises a piston in the form of a
solid cylinder, and a hammer, said hammer moving freely
along the elongate shaft in response to movement of the

piston.

A power tool according to claim 9 characterised in that the
striking means is provided with a protrusion or pin to
allow the striking means to be retained inside the elongate
shaft.

A powet tool according to claim 9 characterised in that
clamping means including any or any combination of jaws,
springs, magnets, screws, or chucks for gripping a
component, are provided at the anterior of the elongate
shaft, and said clamping means are moveable between an

open position and a closed position.

A power tool according to claim 16 characterised in that
the clamping means are aligned with the elongate shaft and
ate capable of being adjusted to receive and/or grip
components including any or any combination of nails,

rivets, bolts, or fasteners.

A power tool according to claim 16 characterised in that
the clamping means ate formed as part of a head assembly,
said head assembly further including a body portion, said
head assembly slidably mounted on the outside of the
elongate shaft.
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20.

21.

22.

23.

24.

25.

19

A power tool according to claim 16 characterised in that
said clamping means are axially retractable to allow

insertion and/or removal of 2 component thetebetween.

A power tool according to claim 16 characterised in that
said elongate shaft does not extend through said clamping

means.

A power tool according to claim 16 characterised in that

said elongate shaft extends through said clamping means.

A power tool according to claim 18 characterised in that
biasing means ate provided to bias the body portion
towards the distal end of the elongate shaft and/or bias
the clamping means towatds the distal end of the elongate

shaft and/or bias the clamping means to a closed position.

A powert tool according to claim 22 characterised in that
biasing means are provided to bias the clamping means to
an open position which are weaker than the biasing means

provided to bias the clamping means to a closed position.

A powet tool according to claim 22 characterised in that a
user provides force to overcome the biasing means and
move the clamping means to an open position, thereby
releasing any component gripped by the clamping means

to allow the same to be moved into a substrate.

A power tool according to claim 16 characterised in that
distance membets are provided adjacent the clamping
means, and said distance members and/or clamping means

are provided with angled edges such that as the clamping
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means are moved away from the distal end of the elongate

shaft, the clamping means are moved to an open position.

A powet tool according to claim 16 characterised in that
actuating means ate provided for moving the clamping
means away from the distal end of the elongate shaft,

thereby moving the clamping means to an open position.

A power tool according to claim 16 characterised in that
the clamping means ate laterally adjustable such that the
component can be inserted into a substrate to a specific

depth of component and/or substrate.

A power tool according to claim 1 characterised in that a
component holder is provided for holding a plurality of

components.

A powet tool according to claim 28 characterised in that
the component holder is magnetic and/or is capable of

aligning the components when placed thereon.

A powet tool accotding to claim 28 characterised in that
the component holder is in the form of a cartridge
containing a plurality of components which allows
components to be inserted into a substrate successively
without the need for a user to manually insert components

into the clamping means on each occasion.

A power tool including motor means to provide force to a
striking means, said striking means capable of applying a
striking fotce to a component to move the component,
and characterised in that said striking means is moved to
provide successive blows to the component to move the

same into the substrate.
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A clamping means for use in locating at least one nail with
respect to a power tool, said clamping means provided for
location at an elongate shaft of the power tool from which
a striking force is teceived by the nail head when held in
position, said clamping means including one or motre jaws
for gripping the nail in position and one or more distance
members, characterised in that said one or mote jaws
release the nail when the one or more distance members

are pushed against a substrate.

A clamping means accotding to claim 32 characterised in
that the clamping means are selectively movable with
respect to the power tool so as to position the nail head
with respect to the device such as to control the frequency
of contact and/or level of force applied to the nail head

upon contact with the striking means of the powet tool.

A clamping means according to claim 32 characterised in
that the powetr tool is a reciprocal-action tool, and the
clamping means can be retrofitted to the tool to convert
the tool into one which can move nails or other

components into a substrate in a reciprocal fashion.
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