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INSULATED MULTI-TOOL

TECHNICAL FIELD
[0001] The present invention relates generally to multi-tools.
BACKGROUND ART

[0002] Multi-tools typically are pliers-based hand tools having one or more tools stored in

one or both of the handles of the pliers.

[0003] Other pliers-like devices may be the basis for a multi-tool, such as scissors or wire
cutters. The common element among pliers, scissors and wire cutters is that each includes a pair
of opposing jaws operated by a pair of opposing handles. When the handles of such a jaw/handle

combination store one or more tools, the entire device is a multi-tool.

[0004] The tools may be stored in a pocket formed in the handle. Examples of tools found in
multi-tool handles include knife blades, can openers, screwdrivers, files, scissors, and saw
blades. These tools fold into and out of the handle of the multi-tool, similar to a knife blade
folding into and out of a pocket knife, and thus may be referred to in this document as foldable
tools. Multi-tools often include other tools that do not fold, such as a ruler stamped into an

exposed surface of one or both handles of the multi-tool.

[0005] Whilst multi-tools are extremely useful because of their small size and the variety of
tools included, all multi-tools are manufactured from metal due to the need for strength and

robustness in the multi-tool.

[0006] It will be clearly understood that, if a prior art publication is referred to herein, this
reference does not constitute an admission that the publication forms part of the common general

knowledge in the art in Australia or in any other country.
SUMMARY OF INVENTION

[0007] The present invention is directed to an insulated multi-tool, which may at least
partially overcome at least one of the abovementioned disadvantages or provide the consumer

with a useful or commercial choice.

[0008] With the foregoing in view, the present invention in one form, resides broadly in an
insulated multi-tool comprising a pair of opposing jaws, a pair of opposed handles operatively

connected to the jaws relative to a pivot to force the jaws into a clamping position about an
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object, at least one of the opposed handles having a tool-receiving pocket, at least one tool stored
in the tool receiving pocket, the at least one tool pivotally attached relative to the tool receiving
pocket for movement between a stored position in which the at least one tool is stored within the
tool receiving pocket and an open, use position in which the at least one tool is located relative to
at least one of the opposed handles for use, and wherein the a pair of opposed handles are

electrically insulated from both the pair of opposing jaws and each at least one tool.

[0009] The multi-tool of the present invention includes a pair of opposing jaws connected to
a pair of handles. The handles are operatively connected to the jaws relative to a pivot so that
movement of the handles can be used to operate jaws, much like the handles on conventional

pliers operate plier jaws.

[0010] The jaws of the multi-tool of the present invention may be of any type. The jaws may
have any pattern or configuration. The jaws may each be a combination jaw and may therefore
include cutting blades in particular wire cutting blades as well as one or more gripping portions
such that the jaws when move together, can be used to grip. Further, the jaws may include
portions which allow other functions such as wire stripping, spreader configurations, wire
crimping and other functions which would normally be performed by one or more tools having a

pair of opposed jaws.

[0011] The jaws are operatively connected to a respective handle of the pair of opposed

handles relative to a pivot to force the jaws into a clamping position about an object.

[0012] At least one of the handles preferably has at least one elongate tool-receiving pocket
that extends approximately parallel to the longitudinal axis of the handle. At least one of the
handles of the present multi-tool may be formed to include two oppositely facing pockets in
which tools may be stored. When viewed along the handles, approximately perpendicular to the
longitudinal axis of the handles, at least one of the handles may be formed so that its body has a
cross section that is substantially U-shaped or S-shaped. The other handle may be U-shaped or S-
shaped. Preferably, in circumstances where one of the handles has an S shaped cross-section, the
other of the handles preferably includes at least one pocket that faces toward the S-shaped handle
so that the pressed-together locking position of the handles may be used to lock open, foldable

tools stored in the other handle.

[0013] Forming oppositely facing pockets in a single handle allows at least one foldable tool
to be exposed regardless of the orientation of the tool-receiving handle relative to the opposing

handle. Thus, the exposed tool may be opened and closed even if the plier jaws are clamped
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about an object. The exposed tool also may be a foldable tool, while the tool in the oppositely
facing pocket may be a non-foldable tool. A further alternative made possible by the oppositely
facing pockets of the present multi-tool is that the exposed tool may be opened and closed while
another foldable tool is locked in an open position by the pressed-together locking position of the

handles, just described.

[0014] Pockets may be formed such that the handles of the multi-tool can be rotated back
about on themselves such that the jaws of the multi-tool can be received at least partially in one

or more respective pockets.

[0015] The multi-tool will include at least one tool storable in a closed position within the
one of the tool receiving pockets, the tool attached to the one of the tool-receiving pockets by a
pin so that the tool is pivotable from the closed position to an open position extending away from
the one of the tool-receiving pockets by an angle, preferably of at least approximately 90-degrees

relative to the closed position of the tool.

[0016] Any number of tools may be provided within one of the tool receiving pockets in any
type of tool can be provided. Normally, a number of tools will be provided and the particular
combination of tools which are provided on any multi-tool will normally be chosen for a
particular application or use. The intention behind the multi-tool is preferably to minimise the

size of the multi-tool whilst mounting a useful variety of tools for the operator.

[0017] In one particularly preferred embodiment, an electrician for example may require a
flat screwdriver, the Phillips head screwdriver and pliers. The multi-tool of the present invention
can provide all of these tools in one compact multi-tool. More than one size of tool may be
provided. For example, a single multi-tool may mount more than one different size of flat

screwdriver and/or more than one different size of Phillips head screwdriver.

[0018] Another particularly preferred tool which may be included in the multi-tool of the
present invention is a small torch, preferably stored in one of the tool receiving pockets but
deployable from the tool receiving pocket in order to direct light onto a work surface. It is
particularly preferred that if a torch is provided that the torch can provide or direct light onto a
work surface when the multi-tool is in normal use using one or more of the tools provided
and/or the jaws of the multi-tool . Where a torch is provided, is preferably actuable between the
on and off conditions by a twisting motion of at least a portion of the torch. Preferably, the torch
can only be actuable to the on condition when deployed from the respective tool receiving

pocket.
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[0019] Often there is a degree of free play movement of the at least one tools to allow
movement between the storage and open conditions. The free play movement of the at least one
tool when in the open position is preferably minimised or eliminated by a positive lock provided
by an outwardly extending shoulder formed on the foldable tools, adjacent the end of the tool
and adjacent the pin on which the tool pivots. The shoulder preferably interacts with a flange
formed on the opposing handle. The flange acts to exert a concentrated force against the shoulder
of the foldable tool, preferably when the handles are in the pressed-together position, and limits

the amount of free play when the tool is in this locked position.

[0020] A clasp may be connected to one of the handles, and pivotable into engagement with

the other of the handles to lock the handles in the pressed-together position, if desired.

[0021] A post may be mounted on at least one of the foldable tools. The post is preferably
exposed for engagement by a human hand to facilitate one-handed deployment of the foldable
tool from its closed position to its open position. This is particularly useful when the post is

mounted on the exposed tool in one of the oppositely facing pockets.

[0022] According to a particularly preferred embodiment of the present invention, the pair
of opposed handles are electrically insulated from both the pair of opposing jaws and each at
least one tool. The electrical installation can be achieved in any way and using any method or
apparatus. For example, the electrical installation may include coating the whole of or at least a
part of either or both of the handles and/or each of the at least one tools or providing one or more

insulating sleeves.

[0023] Alternatively or in addition to the coating or sleeve, one or more insulating members
may be provided between each at least one tool and each other at least one tool and/or between
the mounts of the tools and the pockets in the handles. In this particular configuration, an
electrical insulation annular member may be provided between each of the tools and the
outermost tools and the inside of the respective tool receiving pocket. Further, an isolating
member or assembly may be provided as a part of the pivot mechanism provided between the

jaws in order to electrically isolate one of the jaws from the other of the jaws.

[0024] In a particularly preferred configuration, the handles themselves will be coated with
an insulating coating, an isolating member or assembly will be provided as part of the pivot
mechanism provided between the jaws and an annular isolating member will be provided
between each at least one tool in the same pocket and between the outermost tools on either end

and the inside of the respective tool receiving pocket.



5
WO 2018/094471 PCT/AU2017/051300

[0025] Any form of insulating member or material may be used but a particularly preferred
material will be XHHW cross linked polyethylene or PVC with nylon coating. The insulating
member or material used will preferably be able to fully insulate the user from the operating

surfaces of the multi-tool and the individual tools up to approximately 1000 V.

[0026] In a preferred embodiment, the multi-tool of the present invention includes a pair of
opposed bodies which are pivotally connected to one another, each body having a jaw and a
handle with at least one body having a pair of spaced apart arms in a handle region. Preferably,

both bodies have a pair of spaced apart arms and handle region.

[0027] Preferably, each body is formed by connecting two lateral body sides together
longitudinally. Preferably, the body sides will be pressed together between the jaw and a pivot
portion with the pair of spaced apart arms extending rearwardly from adjacent to, but behind, the
pivot portion. The body sides can be connected in any way, but preferably, the body sides will be
connected to one another using heat and pressure to effectively pressure weld a pair of preferably
metal body sides to one another. Connecting the body sides together will preferably form a body
that has a jaw and a pivot portion and a pair of spaced apart arms extending longitudinally from

adjacent to, but behind the pivot portion.

[0028] The arms are typically substantially parallel to one another and spaced apart to
define a gap or space between which the at least one tool will be received when in the stored
position. Typically, each of the arms has an enlarged rear portion, located furthest from the jaw.
Preferably, each of the arms has an opening through which a pin or locking screw is received in
order to mount the at least one tool relative to each of the arms and the opening is typically
through the enlarged portion. The pin or locking screw will preferably not only mount the at
least one tool relative to a body, but also allow rotation of the at least one tool between the stored

and open positions.

[0029] An insulating handle portion is typically over moulded, over at least a portion of the
body. Typically, the over moulded insulating handle portion extends from behind the pivot
portion and extends rearwardly over the remainder of the body. The over moulded handle portion
will form, or form a part of a grip. It is important that the over moulded insulating handle portion
surrounds the spaced apart arms on all sides of each of the arms and typically, the over moulded
handle portion will surround the arms on all sides up to a position adjacent to the pivot neck.

The over moulded handle portion will act to insulated the user's hand from the jaw of the body.

[0030] The over moulded handle portion will preferably have an enlarged forward guard
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portion extending substantially radially about the handle portion and a shaped grip.

[0031] The over moulded handle portion will typically include a shaped channel, preferably
located between the (over moulded) pair of spaced apart arms of the body in order to receive the
at least one tool at least partially therein. In a preferred form, the channel will typically be
elongate and preferably rectangular in cross-section. Preferably, the channel will typically be
longer than the at least one tool. In particular, a void or empty portion of the channel will be
provided at the jaw-end of the channel in order to allow a user to insert their finger into the
channel at a forward end of the at least one tool in order to manually release the at least one tool

from the stored position.

[0032] In a preferred embodiment, a latch mechanism is typically provided to releasably
latch the at least one tool in the stored and/or open positions. In one form, the latch mechanism
may include one or more lug or extension or protrusion provided on an inner portion of the tool
mount of the handle portion used to mount the at least one tool relative to the handle portion with
at least one, and typically a number of corresponding shaped lugs or extensions or protrusions or
depressions or similar provided on an over moulded mount for the at least one tool. The latch
mechanism will typically provide tactile and/or audible feedback of the movement of the at least

one tool into the stored and/or open positions.

[0033] Each of the at least one tools is provided in association with the multi-tool of the
present invention will typically be provided with a metal shaft located behind a tip or bit.
Preferably, an over moulded mount will be provided moulded over, and typically completely
about the shaft of each at least one tool. The over moulded mount will typically be manufactured

from a nonconductive material and will therefore typically insulate the tool relative to the handle.

[0034] Preferably, the over moulded mount is provided with an opening to mount the tool
relative to a respective handle, with the opening preferably provided in an enlarged tool mount

portion, opposite the tip or bit.

[0035] Normally, the shaft of each of the tools will stop short of the opening used to mount
the tool mount relative to the handle. Typically, shaft of each of the tools is shaped to engage
with the over moulded mount to minimise and preferably substantially prevent rotation of the
shaft within the over moulded mount. For example, the shaft will normally have at least one, and

typically a number of extensions extending radially from the shaft.

[0036] Each handle will typically have a pair of tools with the tools typically matched, for

example a pair of flat screwdrivers on one handle with a pair of Philips head screwdrivers on the



7
WO 2018/094471 PCT/AU2017/051300

other handle. The tools are mounted for individual rotation. Typically, a bush will be provided
between the over moulded mount of each of the tools in order to allow easy independent rotation

of one tool relative to the other.

[0037] The at least one tool is preferably mounted relative to a respective handle using a
locking screw provided through the opening in the over moulded handle portion and through the
openings in the respective over moulded mount of each of the tools. Typically, the locking screw
will have a pair of corresponding portions, each having an enlarged head, one of the portions
having an internally threaded opening and the other of the portions having an elongate shank
with an externally threaded portion. The enlarged head of each of the portions will typically have
engagement formations to allow a tool to be engaged to lock and unlock the locking screw. The
provision of a locking screw will allow a user to remove the screw to change tools if necessary.
It is preferred that the enlarged head of each of the portions will typically be over moulded,
normally with an insulating material. The locking screw will normally be isolated from the
spaced apart arms of the body is by the insulating over moulded handle and will also be isolated

from the respective tools because of the over moulded mount.

[0038] The over mould material is important, firstly because the over mould material will
primarily be nonconductive in order to insulate various portions of the multi-tool from each other
but also, the material or materials chosen will need to be resilient where required for comfort but
more rigid and strong in areas where load will be experienced for example, about the tool mount.
One or more nonconductive materials can be used in order to provide particular material
characteristics in locations as required. Generally, in any position where torque may be
experienced during use of the tool, multiple materials could be used with one of the materials
used preferably being a rigid and/or stronger material more centrally located and a softer, more

comfortable material provided at or towards an outer portion for comfort during use.

[0039] The multi-tool of the present invention will also typically include an enhanced
visibility portion which may be provided in any manner. For example, one or more portions may
be provided on the multi-tool of the present invention which may be reflective, luminous,
phosphorescent, chemiluminescent, or photoluminescent. Some of these mechanisms of
enhancing visibility are more preferred than others due to their ability to emit light for extended
periods, albeit at relatively low levels. It is particularly preferred that any enhanced visibility be
provided with the preferred coating of the handles in order that the coating be both electrically

insulating and provide enhanced visibility functionality.

[0040] Any of the features described herein can be combined in any combination with any



8
WO 2018/094471 PCT/AU2017/051300

one or more of the other features described herein within the scope of the invention.

[0041] The reference to any prior art in this specification is not, and should not be taken as
an acknowledgement or any form of suggestion that the prior art forms part of the common

general knowledge.
BRIEF DESCRIPTION OF DRAWINGS

[0042] Various embodiments of the invention will be described with reference to the

following drawings, in which:

[0043] Preferred features, embodiments and variations of the invention may be discerned
from the following Detailed Description which provides sufficient information for those skilled
in the art to perform the invention. The Detailed Description is not to be regarded as limiting the
scope of the preceding Summary of the Invention in any way. The Detailed Description will

make reference to a number of drawings as follows:

[0044] Figure 1 is an isometric view of a multi-tool according to a preferred embodiment of

the present invention.

[0045] Figure 2 is a partially transparent side view of a multi-tool according to a preferred

embodiment of the present invention.

[0046] Figure 3 is a view from the side of a multi-tool according to a preferred embodiment

of the present invention.

[0047] Figure 4 is a view from above of the multi-tool illustrated in Figure 3.
[0048] Figure 5 is a view from below of the multi-tool illustrated in Figure 3.
[0049] Figure 6 is a view from the left side of the multi-tool illustrated in Figure 3.

[0050] Figure 7 is a view from the right side of the multi-tool illustrated in Figure 3.

[0051] Figure 8 is an isometric view from an upper, forward end of the multi-tool illustrated
in Figure 3.

[0052] Figure 9 is an isometric view from an upper, rear end of the multi-tool illustrated in
Figure 3.

[0053] Figure 10 is an isometric view of the multi-tool illustrated in Figure 8, inverted.
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[0054] Figure 11 is an isometric view of the multi-tool illustrated in Figure 9, inverted.

[0055] Figure 12 shows the multi-tool illustrated in Figure 9, with one tool in the use

position.
[0056] Figure 13 is an alternative view of the configuration illustrated in Figure 12.

[0057] Figure 14 shows the multi-tool illustrated in Figure 10, with one tool in the use

position.
[0058] Figure 15 is an alternative view of the configuration illustrated in Figure 14.
[0059] Figure 16 is a view from the side of a multi-tool according to a preferred

embodiment of the present invention.

[0060] Figure 17 is a section view along line A-A in Figure 16.

[0061] Figure 18 is an enlarged view of Figure 17.

[0062] Figure 19 is an exploded isometric view of the multi-tool illustrated in Figure 8.

[0063] Figure 20 is a view from the side of a multi-tool of a preferred embodiment in an

open condition.
[0064] Figure 21 is an isometric view of the multi-tool illustrated in Figure 20.

[0065] Figure 22 is a detail view of the portion identified in Figure 21 using Reference letter
C.

[0066] Figure 23 is a view from the side of a multi-tool of a preferred embodiment.
[0067] Figure 24 is a section view along line B-B in Figure 23.

[0068] Figure 25 is a detail view of the portion identified in Figure 24 using Reference letter
D.

DESCRIPTION OF EMBODIMENTS

[0069] According to a particularly preferred embodiment of the present invention, an

insulated multi-tool is provided.

[0070] The insulated multi-tool 10 illustrated in Figure 1 includes a pair of opposing jaws 12
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and 14 connected to a pair of handles 16 and 18. Handles 16 and 18 are used to operate jaws 12
and 14. Handles 16 and 18 therefore are operatively connected or attached to jaws 12 and 14
relative to a pivot so that movement of the handles can be used to operate jaws, much like the

handles on conventional pliers operate plier jaws.

[0071] The jaws 12, 14 of the multi-tool may have any pattern or configuration. The jaws of
the illustrated embodiment are each a combination jaw and include cutting blades 11 as well as a
planar gripping portion and an arcuate gripping portion such that the jaws when move together,

can be used to grip.

[0072] The jaws 12, 14 are operatively connected to a respective handle of the pair of
opposed handles 16, 18 relative to a pivot assembly 17 to force the jaws 12, 14 into a clamping

position about an object.

[0073] In the illustrated embodiment, each of the handles 16, 18 has an elongate tool-
receiving pocket 20 that extends approximately parallel to the longitudinal axis of the respective
handle. The pocket 20 may have a closed base or may take the form of a slot opening through
the handle, allowing at least one foldable tool to be exposed regardless of the orientation of the

tool-receiving handle relative to the opposing handle.

[0074] The pockets 20 may be formed such that the handles 16, 18 of the multi-tool 10 can
be rotated back about on themselves such that the jaws of the multi-tool can be received at least

partially in one or more respective pockets 20 as illustrated by the larger arrows in Figure 1.

[0075] The multi-tool 10 includes tools storable in a closed position within the one of the
tool receiving pockets 20, attached relative to the one of the tool-receiving pockets 20 by a pin
19 so that the tool is pivotable from the closed position to an open position extending away from
the one of the tool-receiving pockets 20 by an angle, preferably of at least approximately 90-

degrees relative to the closed position of the tool.

[0076] Any number of tools may be provided within one of the tool receiving pockets in any
type of tool can be provided. Normally, a number of tools will be provided and the particular
combination of tools which are provided on any multi-tool will normally be chosen for a
particular application or use. The intention behind the multi-tool is preferably to minimise the

size of the multi-tool whilst mounting a useful variety of tools for the operator.

[0077] In the particularly preferred embodiment illustrated in Figure 1, an electrician for

example may require a flat screwdriver, the Phillips head screwdriver and pliers. The multi-tool



11
WO 2018/094471 PCT/AU2017/051300

10 of the present invention provides all of these tools in one compact multi-tool. The illustrated
multi-tool 10 mounts a pair of different sized flat screwdrivers 21 and a pair of different sized
Phillips head screwdrivers 22. Preferably, the flat screwdrivers are provided relative to one of the

handles and the Phillips head screwdrivers are provided relative to the other of the handles.

[0078] Often there is a degree of free play movement of the at least one tools to allow
movement between the storage and open conditions. The free play movement of the at least one
tool when in the open position is preferably minimised or eliminated by a positive lock provided
by an outwardly extending shoulder formed on the foldable tools, adjacent the end of the tool
and adjacent the pin on which the tool pivots. The shoulder preferably interacts with a flange
formed on the opposing handle. The flange acts to exert a concentrated force against the shoulder
of the foldable tool, preferably when the handles are in the pressed-together position, and limits

the amount of free play when the tool is in this locked position.

[0079] A clasp may be connected to one of the handles, and pivotable into engagement with

the other of the handles to lock the handles in the pressed-together position, if desired.

[0080] A post 24 may be mounted on at least one of the foldable tools. The post is
preferably exposed for engagement by a human hand to facilitate one-handed deployment of the
foldable tool from its closed position to its open position. This is particularly useful when the

post is mounted on the exposed tool in one of the oppositely facing pockets.

[0081] According to a particularly preferred embodiment of the present invention, the pair
of opposed handles are electrically insulated from both the pair of opposing jaws and each at
least one tool. The electrical installation can be achieved in any way and using any method or

apparatus.

[0082] In the particularly preferred configuration, the handles 16, 18 are coated with an
insulating coating, an isolating member or assembly will be provided as part of the pivot
assembly 17 provided between the jaws 12, 14 and an annular isolating member 27 is provided
between each at least one tool in the same pocket 20 and between the outermost tools on either

end and the inside of the respective tool receiving pocket 20.

[0083] In an alternative embodiment such as that illustrated in Figure 2, the handles may

include an outer insulating griping portion 25 over a metal handle tang 26.

[0084] Each of the tools themselves also has an insulating sleeve 28 provided over the

majority of the length of the tool.
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[0085] The multi-tool of the embodiment illustrated in Figures 3 to 25 is similar in many
respects to that illustrated in Figures 1 and 2. The most apparent differences are best illustrated in
Figures 18 and 19. The multi-tool illustrated in Figures 3 to 25 includes a pair of opposed
metallic bodies 30, best illustrated in Figure 19 (only one body is illustrated as the upper handle
already has an overmoulded grip), which are pivotally connected to one another at a pivot point,
each body 30 having a jaw 31and a handle portion with the handle portion having a pair of
spaced apart arms 32. The pivot point includes an inner pivot portion 33 on one body and a
receiving pivot portion 34 on the other, each with an opening which in assembly, are aligned and

a pivot screw assembly of two corresponding screw portions 35, 36 is used to fix together.

[0086] In the illustrated preferred embodiment, each body 30 is formed by connecting two
lateral body sides 37 together longitudinally. In the preferred embodiment, the body sides 37 are
pressed together between the jaw 31 and a pivot portions 33, 34 with the pair of spaced apart
arms 32 extending rearwardly from adjacent to, but behind that the pivot portions 33, 34. The
body sides 37 are connected to one another using heat and pressure to effectively pressure weld

the pair of metallic body sides 30 to one another.

[0087] As illustrated, the arms 32 are typically substantially parallel to one another and
spaced apart to define a gap or space between which at least one tool is received when in the
stored position as shown in Figures 3 to 11. Typically, each of the arms 32 has an enlarged rear
portion 38, furthest from the jaws 31 with an opening 39 through which a locking screw is
received in order to mount the tools relative to each of the arms 32. The locking screw
(described further below) not only mounts the tools relative to th3 body 30, but also allows

rotation of the tools between the stored and open positions.

[0088] An insulating handle portion 40 is over moulded over the body, extending from
behind the pivot portions 33, 34 over the remainder of the arms 32. It is important that the over
moulded insulating handle portion surrounds the spaced apart arms 32 on all sides of each of the
arms 32 (as shown in Figure 18) and typically, the over moulded handle portion 40 will surround
the arms 32 on all sides up to a position adjacent to the portions 33, 34. The over moulded

handle portion 40 will act to insulated the user's hand from the jaw and the arms from the tools.

[0089] The over moulded handle portion 40 has an enlarged forward guard portion 41

extending substantially radially about the handle portion 40 at a forward end.

[0090] The over moulded handle portion 40 includes a shaped channel 42, located between
the pair of spaced apart arms 32 of the body 30 in order to receive the tools at least partially
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therein. In the preferred form, the channel 42 is elongate and rectangular in cross-section.
Preferably, the channel 42 is longer than the tools, forming a void or empty portion at the jaw-
end of the channel 42in order to allow a user to insert their finger into the channel 42 at a
forward end of the tools in order to manually release the tools from the stored position. The
channel 42 extends rearwardly to a pair of spaced apart, enlarged wings 43 at the rear, between

which the tool mounts 44 are mounted (described further below).

[0091] A latch mechanism is provided to releasably latch each tool in the stored and open
positions. In the illustrated form, the latch mechanism includes a lug 45 provided on an inner
portion of the spaced apart, enlarged wings 43 of the handle portion 40 with two sets of
corresponding shaped depressions 46 provided on the over moulded tool mount 44, separated by
180° on the tool mount 44. The latch mechanism provides tactile and/or audible feedback of the

movement of the tools into the stored and open positions.

[0092] Each of the tools 47 is provided with a metal shaft 49 located behind a tip or bit 49.
An over moulded tool mount 44 is provided moulded over, completely about the shaft 49 of each
tool 47. The over moulded tool mount 44 is manufactured from a nonconductive material and

insulates the tool relative to the handle, particularly the locking screw and the jaws 31.

[0093] Each over moulded mount 44 is provided with an opening 50 to mount the tool
relative to a respective handle portion 40 with the opening 50 provided in an enlarged tool mount

portion.

[0094] Normally, the shaft 48 of each of the tools will stop short of the opening 50 used to
mount the tool 47 relative to the handle. Typically, shaft 48 of each of the tools 47 is shaped to
engage with the over moulded mount 44 to minimise and preferably substantially prevent

rotation of the shaft 48 within the over moulded mount 44. For example, the shaft illustrated in

Figure 19 has at least one extension arrangement 51 extending radially from the shaft 48.

[0095] Each handle will typically have a pair of tools with the tools typically matched, for
example a pair of flat screwdrivers on one handle with a pair of Philips head screwdrivers on the
other handle. The tools are mounted for individual rotation. Typically, a bush 52 is provided
between the over moulded mount 44 of each of the tools in order to allow easy independent

rotation of one tool relative to the other.

[0096] The tools are mounted relative to a respective handle using a locking screw provided
through an opening in each of the wings 43 of the over moulded handle portion 40 and through

the openings 50 in the respective over moulded mount 44 of each of the tools 47. As illustrated
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in Figure 19, the locking screw has a pair of corresponding portions 53, 54, each having an
enlarged head, one of the portions 53 having an internally threaded opening and the other of the
portions 54 having an elongate shank 55 with an externally threaded portion. As illustrated, the
enlarged head of each of the portions 53, 54 have engagement formations to allow a tool to be
engaged to lock and unlock the locking screw. The provision of a locking screw will allow a user
to remove the screw to change tools if necessary. The enlarged head of each of the portions 53,
54 are over moulded 56 with an insulating material. The locking screw is isolated from the
spaced apart arms of the body is by the insulating over moulded handle and will also be isolated

from the respective tools because of the over moulded mount as shown in Figure 18.

[0097] The overmould material is important, firstly because the over mould material will
primarily be nonconductive in order to insulate various portions of the multi-tool from each other
but also, the material or materials chosen will need to be resilient where required for comfort but
more rigid and strong in areas where load will be experienced for example, about the tool mount.
One or more nonconductive materials can be used in order to provide particular material
characteristics in locations as required. Generally, in any position where torque may be
experienced during use of the tool, multiple materials could be used with one of the materials
used preferably being a rigid and/or stronger material more centrally located and a softer, more

comfortable material provided at or towards an outer portion for comfort during use.

[0098] Any form of insulating member or material may be used but a particularly preferred
material will be XHHW cross linked polyethylene or PVC with nylon coating. The insulating
member or material used will preferably be able to fully insulate the user from the operating

surfaces of the multi-tool and the individual tools up to approximately 1000 V.

[0099] In the present specification and claims (if any), the word ‘comprising’ and its
derivatives including ‘comprises’ and ‘comprise’ include each of the stated integers but does not

exclude the inclusion of one or more further integers.

[00100] Reference throughout this specification to ‘one embodiment’ or ‘an embodiment’
means that a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the present invention. Thus, the
appearance of the phrases ‘in one embodiment’ or ‘in an embodiment’ in various places
throughout this specification are not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or characteristics may be combined in any

suitable manner in one or more combinations.
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CLAIMS

10.

An insulated multi-tool comprising a pair of opposing jaws, a pair of opposed handles
operatively connected to the jaws relative to a pivot to force the jaws into a clamping
position about an object, at least one of the opposed handles having a tool-receiving pocket,
at least one tool stored in the tool receiving pocket, the at least one tool pivotally attached
relative to the tool receiving pocket for movement between a stored position in which the at
least one tool is stored within the tool receiving pocket and an open, use position in which
the at least one tool is located relative to at least one of the opposed handles for use, and
wherein the a pair of opposed handles are electrically insulated from both the pair of
opposing jaws and each at least one tool.

An insulated multi-tool as claimed in claim 1 wherein each of the jaws is a combination jaw
including a cutting blade as well as one or more gripping portions.

An insulated multi-tool as claimed in claim 1 or claim 2 wherein each of the handles has at
least one elongate tool-receiving pocket that extends approximately parallel to a longitudinal
axis of the handle.

An insulated multi-tool as claimed in any one of the preceding claims wherein the respective
handles are hinged to rotate back about a pivot such that the jaws of the multi-tool can be
received at least partially in one or more respective pockets.

An insulated multi-tool as claimed in any one of the preceding claims wherein the at least
one tool is attached relative to the one of the tool-receiving pockets by a pin so that the tool
is pivotable from the closed position to an open position extending away from the one of the
tool-receiving pockets.

An insulated multi-tool as claimed in any one of the preceding claims wherein includes a
pair of opposed bodies pivotally connected to one another at a pivot, each body having a jaw
and a handle with at least one body having a pair of spaced apart arms in a handle region.
An insulated multi-tool as claimed in claim 6 wherein both bodies have a pair of spaced
apart arms in the handle region.

An insulated multi-tool as claimed in claim 6 or claim 7 wherein each body is formed by
connecting two lateral body sides together longitudinally.

An insulated multi-tool as claimed in claim 8 wherein the body sides are connected to one
another using heat and pressure to pressure weld the body sides to one another.

An insulated multi-tool as claimed in any one of claims 6 to 9 wherein the spaced apart arms
are substantially parallel to one another and spaced apart to define a gap or space between to

form a pocket into which the at least one tool is received when in the stored position.
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An insulated multi-tool as claimed in any one of claims 6 to 10 wherein each of the arms has
an enlarged rear portion with an opening through which a pin or locking screw is received in
order to mount the at least one tool relative to each of the arms.

An insulated multi-tool as claimed in any one of claims 6 to 11 wherein an insulating handle
portion is over moulded, over at least the handle region of the body from behind the pivot
and extends rearwardly over the remainder of the body.

An insulated multi-tool as claimed in claim 12 wherein the insulating handle portion
surrounds each of the spaced apart arms on all sides of each of the arms and define a shaped
pocket channel therebetween.

An insulated multi-tool as claimed in claim 12 or claim 13 wherein the handle portion has an
enlarged forward guard portion extending substantially radially about the handle portion
adjacent to the pivot.

An insulated multi-tool as claimed in claim 13 or claim 14 wherein the channel is elongate,
longer than the at least one tool to form a void or empty portion of the channel at a forward
end of the at least one tool in order to allow a user to manually release the at least one tool
from the stored position.

An insulated multi-tool as claimed in any one of the preceding claims wherein a latch
mechanism is provided to releasably latch the at least one tool in the stored and/or open
positions, the latch mechanism including one or more lugs or extension provided on an inner
portion of a tool mount of the handle with at least one, corresponding shaped structures
provided on a mount for the at least one tool to provide at least tactile feedback when the at
least one tool moves into the stored and/or open positions.

An insulated multi-tool as claimed in any one of the preceding claims wherein each of the at
least one tools has a metal shaft located behind a tip or bit and an over moulded mount of
nonconductive material provided moulded completely about the shaft of each at least one
tool.

An insulated multi-tool as claimed in claim 17 wherein the over moulded mount is provided
with an opening opposite the tip or bit to mount the tool relative to a respective handle.

An insulated multi-tool as claimed in claim 18 wherein the shaft of the tool stops short of the
opening used to mount the over moulded mount relative to the handle.

An insulated multi-tool as claimed in any one of the preceding claims wherein each handle
has a pair of tools mounted for individual rotation.

An insulated multi-tool as claimed in any one of the preceding claims wherein the at least
one tool is mounted relative to a respective handle using a locking screw provided through

the opening in the handle and through an openings in each of the tools.
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22. An insulated multi-tool as claimed in any one of the preceding claims wherein an insulating
material is used to insulate a user from any operating surfaces of the jaws and each at least
one tool up to approximately 1000 V by being molded over conducting portions of the

handle and each at least one tool to isolate the user from the operating surfaces.
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