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Battery Terminal Holder for Electric Tools

FIELD OF INVENTION

[001] This invention relates to battery-powered electric tools, and in particular to the

connecting interface on the electric tool for the battery.

BACKGROUND OF INVENTION

[002] Many modern power tools are designed to be battery-powered and are suitable for
portable use so that in environments where mains power supply is not available (e.g.
outdoor environments), people may still operate these power tools in a handy way. The
battery packs for the power tools often have a high capacity along with desired voltage /
current output, and even for impact-type power tools the battery pack would enable a

long battery life for work before it needs to be recharged.

[003] For conventional impact-type power tools, the battery pack is configured to connect
to the power tool in a rigid way so that the battery pack does not accidentally detach from
the power tool during operation, and a reliable electrical connection between the power
tool and the battery pack can be achieved. However, during operation there are inevitably
great vibrations and impacts created by the motor in the power tool and/or due to the
contact between the electric tool and the workpiece. These vibrations and impacts are
transmitted to the battery pack via the power tool housing, which then pose potential
damage to the battery pack itself as well as to the electric coupling mechanism between
the battery pack and the power tool. Undesired consequences such as electric arc or

sparks between the terminals may occur.

SUMMARY OF INVENTION

[004] In the light of the foregoing background, it is an object of the present invention to
provide an alternate battery terminal holder which eliminates or at least alleviates the

above technical problems.
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[005/6] One skilled in the art will derive from the following description other objects of the
invention. Therefore, the foregoing statements of object are not exhaustive and serve

merely to illustrate some of the many objects of the present invention.

[007] Accordingly, the present invention in one aspect discloses an electric tool allowing
an external battery pack to detachably connect thereto. The electric tool includes a
housing and a motor installed in the housing, and in addition the electric tool includes a
supporting part fixedly coupled to the housing; and a terminal holder. The terminal holder
is adapted to contact with terminals on an external battery pack in order to form a
consistent electrical connection. The terminal holder is confined by the supporting
member and in the meantime adapted to move relative to the supporting part. The
terminal holder has a hollow shape and is adapted to contact with the support member at

an exterior surface of the terminal holder.

[008] Preferably, the terminal holder includes an engaging part which is movably coupled
to the supporting part.

[009] According to one variation of the invention, the engaging part contains at least one
first rib formed on the exterior surface of the terminal holder and extending therefrom.
The supporting part contains two second ribs fixed to the housing. The first rib is adapted

to move within a space bounded by the second ribs but unable to leave the space.

[010] Preferably, the engaging part contains a plurality of said first ribs which are

distributed along a perimetric direction on the exterior surface of the terminal holder.

[011] More preferably, there are two first ribs present in the space bounded by the second

ribs.

[012] According to another variation of the invention, the engaging part includes at least
one rib formed on the exterior surface of the terminal holder and extending therefrom

along a first direction. The rib has an elongated shape defining a first length along a

Date regue/Date received 2023-05-26
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second direction perpendicular to the first direction. The supporting part includes an
elongated cover defining a second length along the second direction. The cover has a
cross-section in a substantially U shape. The first rib is at least partially received in the

cover but adapted to move relative to the cover along the second direction.
[013] Preferably, the first length of the rib is larger than the second length of the cover.

[014] According to a further variation of the invention, the engaging part contains a pair
of opposing projections on the exterior surface of the terminal holder. The supporting
part includes, corresponding to each of the projections, a channel receiving the projection

and allowing the latter to move therein in a sliding manner.

[015] Preferably, each channel is formed by two ribs formed at the housing and separated

apart from each other.

[016] More preferably, on each of the projections there is mounted an electrical terminal

for contacting with the terminals on the external battery pack.

[017] More preferably, at least one said electrical terminal comprises a portion which is

in a wavy shape.

[018] In an exemplary implementation of the present invention, the terminal holder
includes, at its interior surface, a plurality of internal ribs for holding a portion of the

external battery pack.

[019] In another exemplary implementation of the present invention, the terminal holder

has a substantially ring shape.

[020] In a further exemplary implementation of the present invention, the electric tool is a

chainsaw.

[021] According to another aspect of the invention, there is provided an apparatus
containing comprising an electric tool and a battery pack. The battery pack further
contains a base part, and a connecting part extending from the base part. The electric tool

includes a housing and a motor installed in the housing, and in addition the electric tool
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includes a supporting part fixedly coupled to the housing; and a terminal holder. The
terminal holder is adapted to contact with terminals on an external battery pack in order
to form a consistent electrical connection. The terminal holder is confined by the
supporting member and in the meantime adapted to move relative to the supporting part.
The terminal holder has a hollow shape and is adapted to contact with the support

member at an exterior surface of the terminal holder.
[022] Preferably, the connecting part includes a pair of opposing battery terminals.

[023] There are many advantages to the present invention as compared to battery terminal
holders in conventional electric tools. In the proposed electric tools, the terminal holder is
tightly fitted to the battery pack once the battery pack is installed on the electric tool, and
as a result there is no or little relative movement between the terminal holder and the
battery pack. In comparison, the terminal holder, although being part of the electric tool,
is not tightly connected to the housing of the electric tool. Rather, there exists a loose fit
between the terminal holder and the housing of the electric tool, and in other words the
terminal holder is “floating” in the electric tool housing. In case of large vibrations
caused by the motor in the electric tool, or great impacts caused by the electric tool
contacting with the workpiece, the terminal holder and the battery pack effectively
become a single part which moves relative to the electric tool housing, and such relative
movement effectively filters or say absorbs the vibrations that would otherwise be
transmitted to the terminal holder. Therefore, potential electric arc or spark between the
metal terminals on the terminal holder and the battery pack will be eliminated as much as

possible and damages to the metal terminals can be avoided.

[024] On the other hand, since the terminal holder keeps a tight connection to the battery
pack during operation, there is ensured a good and consistent electrical connection
between the terminal holder and the battery pack. As a result, the normal operation of the
electric tool will not be affected due to any vibration or impact suffered by the electric

tool.
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BRIEF DESCRIPTION OF FIGURES

[025] The foregoing and further features of the present invention will be apparent from
the following description of preferred embodiments which are provided by way of

example only in connection with the accompanying figures, of which:

[026] Fig. 1 is a perspective view of an electric tool with a battery pack installed to the

tool, according to a first embodiment of the present invention.

[027] Fig. 2 shows another perspective view of the electric tool in Fig. 1, with the battery

pack detached from the tool but at a ready-to-insert position.

[028] Fig. 3 shows the electric tool and the battery pack in Fig. 2, with a half housing of

the tool removed to expose the battery terminal holder in the electric tool.

[029] Fig. 4a shows a closer perspective view of the terminal holder residing in the half

housing of the electric tool in Fig. 3.
[030] Fig. 4b is the top view of the terminal holder in Fig. 4a.

[031] Fig. 5a is a cross-sectional view of the electric tool of Figs. 1-4b along the line A-A
in Fig. 4b.

[032] Fig. 5b is a cross-sectional view of the electric tool of Figs. 1-4b along the line B-B
in Fig. 4b.

[033] Figs. 6a and 6b show respectively a perspective view and a side view of the

electrical terminal, which is adapted to be mounted on the terminal holder of Figs. 2-5b.

[034] Fig. 7 shows the terminal holder in Figs. 2-5b affixed to the battery pack, with the

rest parts of the electric tool hidden.

[035] Fig. 8a illustrates a perspective view of a terminal holder residing in a half housing

of an electric tool, according to another embodiment of the present invention.

[036] Fig. 8b is the top view of the terminal holder in Fig. 8a.
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[037] Fig. 9a illustrates a perspective view of a terminal holder residing in a half housing

of an electric tool, according to a further embodiment of the present invention.
[038] Fig. 9b is the top view of the terminal holder in Fig. 9a.

[039] Fig. 10 is a cross-sectional view of an electric tool near its terminal holder,

according to a further embodiment of the present invention.

[040]In the drawings, like numerals indicate like parts throughout the several

embodiments described herein.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[041] In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or “comprising” is
used in an inclusive sense, i.e. to specify the presence of the stated features but not to
preclude the presence or addition of further features in various embodiments of the

invention.

[042] As used herein and in the claims, “couple” or “connect” refers to electrical
coupling or connection either directly or indirectly via one or more electrical means

unless otherwise stated.

[043] Terms such as “horizontal”, “vertical”, “upwards”, “ downwards”, “above”,
“pbelow” and similar terms as used herein are for the purpose of describing the invention
in its normal in-use orientation and are not intended to limit the invention to any

particular orientation.

[044] Referring now to Figs. 1-3, the first embodiment of the present invention is an
electric tool in the form of a chainsaw 20. For the simplicity of illustration, the saw blade
of the chainsaw 20 has been omitted from Figs. 1-3. The chainsaw 20 has a tool housing

which is consisted of two half housing 30a, 30b which are assembled together to form an
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internal space for accommodating different internal parts of the chainsaw 20. The
chainsaw 20 contains a rear handle 24 for the user to hold the chainsaw 20 firmly during
operation. A motor assembly 22 is located in the chainsaw 20 near its front end to
provide mechanical driving power to a transmission module (not shown) and in turn to
the saw blade. The overall structure of the chainsaw 20 and its working principle are

well-known to persons skilled in the art, and will not be described in details herein.

[045] An external battery pack 26 can be detachably installed to a battery receptacle
located generally between the rear handle 24 and the motor assembly 22 on the chainsaw
20. Fig. 1 and Figs. 2-3 show respectively the states of the battery pack 26 when it is
installed to the chainsaw 20, or separated from the chainsaw 20. As best seen in Fig 2, the
battery receptacle contains a slightly recessed portion 36 on the chainsaw 20, and an
opening 34 which is more recessed than the portion 36. The opening 34 has interior
dimensions generally corresponding to a connecting part 32 of the battery pack 26, where
the connecting part 32 projects from a base part 33 of the battery pack 26. Inside the
opening 34 there is configured a terminal holder 38 used to mechanically engage with the
connecting part 32 of the battery pack 26 and also to establish electrical connection
between the chainsaw 20 and the battery pack 26. The battery pack 26 further contains a
pair of user actuated latches 28 for engaging with corresponding stops 35 located on the
rim of the portion 36, which facilitates mechanical locking of the battery pack 26 to the
chainsaw 20 and that the battery pack 26 does not accidently detach from the chainsaw
20. Fig. 3 shows the chainsaw 20 with a half housing 30b hidden to illustrate the terminal
holder 38. However, it should be noted that although the battery pack 26 is installed and
locked to the tool housing of chainsaw 20, it does not mean that there is a rigid
connection between the two. Rather, the battery pack 26 is allowed to slightly move

relative to the tool housing, as will be explained in more details later.

[046] Turning to Figs. 4a to 4b, the terminal holder 38 has a hollow shape defining both
an exterior surface and an interior surface of the terminal holder 38. The terminal holder
38 as illustrated has a substantially ring shape. The terminal holder 38 has a depth which

is defined by its dimension on the direction along which the terminal holder 38 extends
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from the half housing 30a. In particular, the terminal holder 38 includes a semi-circular
part 42, two intermediate parts 48, and as a flat part 45. Each of the semi-circular part 42
and the flat part 45 is formed by a thin sheet of material in a belt shape. The semi-circular
part 42 is attached to the flat part 45 at their respective ends via the intermediate parts 48.
Together, the semi-circular part 42, the two intermediate parts 48, and the flat part 45
constitute the closed shape of the terminal holder 38. That said, the entire terminal holder
38 is in fact formed as an integral piece by overmolded plastic. Note that despite its name,
the flat part 45 is actually consisted of a straight part and two arc-shaped parts connected

respectively at the two ends of the straight part.

[047] The terminal holder 38 contacts with the half housing 30a partially at various ribs
56, 58 which are formed as part of the half housing 30a, and in other words these ribs 56,
58 are fixedly coupled to the tool housing. The ribs 56, 58, which are also referred to as
supporting part in the tool housing, confine the terminal holder 38 in position in the tool
housing. However, as will be described in more details below the terminal holder 38 is
not tightly fixed to any half housing of the tool housing including the half housing 30a,

but instead is configured to move relatively to the tool housing to a certain extent.

[048] In particular, the terminal holder 38 contains a plurality of first ribs 40 formed on
the exterior surface thereof, and more specifically on the exterior surface of the semi-
circular part 42. These first ribs 40 as a part of an engaging part of the terminal holder 38
are distributed along the perimetric direction of the terminal holder 38 on the semi-
circular part 42 along its circumference. Corresponding to the first ribs 40, multiple
second ribs 56 are formed on the half housing 30a for the first ribs 40 to movably,
matingly engage with the second ribs 56. The ends of the second ribs 56 extend to
positions close to the exterior surface of the semi-circular part 42, and every first rib 40 is
accommodated in a space bounded by two adjacent second ribs 56. As shown in Figs. 4a-
4b there can be just one first rib 40 between two adjacent second ribs 56, or two first ribs
40 between two adjacent second ribs 56. In either case, the first ribs 40 are allowed to
move within the space bounded by the second ribs 56 (i.e. “floating™), but would not be

possible to escape from the space. For the case of two first ribs 40 in the same space
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bounded by two adjacent second ribs 56, the span between the two first ribs 40 is smaller
than that between the two second ribs 56 so the relative movement of the two first ribs 40

to the second ribs 56 is possible.

[049] On the other hand, on the flat part 45 there are formed two ribs 44 which are
aligned to be parallel to each other. The ribs 44 are also a part of the engaging part of the
terminal holder 38. The shape of a single rib 44 is similar to that of a first rib 40
described previously. Fig. 4b and Fig. Sa further show that on the half housing 30a there
are formed two ribs 60 which extend along the same direction as the ribs 44. However,
the ribs 60 on the half housing 30a have no direct relationship with the ribs 44 on the
terminal holder as they are not intended to cooperate with each other. Rather, the ribs 60
are placed simply as a retaining means for preventing the terminal holder 38 as a whole
from moving further toward the half housing 30a and away from the half housing 30b
(see Fig. 5a). The ribs 44 are used for engaging with a substantially U shaped cover 62
formed on the other half housing 30b as shown in Fig. 5a. As the half housing 30a and
30b are assembled together in an opposing manner, the cover 62 on the half housing 30b
is also opposing the ribs 60 on the half housing 30a. A part of the ribs 44 are received
within an internal space formed by the cover 62 as the ribs 44 have a length longer than
that of the cover 62. Here the length is defined as the dimension of the ribs 44 or the
cover 62 along the depth direction of the terminal holder 38, which is perpendicular to
the direction along which the ribs 44 project from the flat part 45. The ribs 44 are adapted
to slide relative to the cover 62 since the cover 62 in fact forms a groove allowing the

elongated ribs 44 to move within it.

[050] The two intermediate parts 48 are located on the terminal holder 38 to oppose each
other. Each of the intermediate parts 48 has a substantially elongated shape along the
depth direction of the terminal holder 38. On each intermediate part 48, there is a
projection 46 extending along a radial direction of the terminal holder 38 which is
perpendicular to the depth direction. The projections 46 are also a part of the engaging
part of the terminal holder 38. The projections 46 have a cubic shape with a width

identical to the width of the intermediate parts 48. The projections 46 are received in
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corresponding channels 52 formed by two ribs 58 which are formed integrally with the
half housing 30a. The channels 52 have a width slightly larger than the width of the
projections 46 and the projections 46 are allowed to move within corresponding channels
52 in a sliding manner along the depth direction of the terminal holder 38. However, the

projections 46 are not able to escape from the channels 52.

[051] A metal terminal 50 is mounted firmly on each intermediate part 48 which is
adapted to contact with corresponding terminals (not shown) on the battery pack 26, and
on the other hand is connected to the internal electric circuit in the chainsaw via electric
wires (not shown). The two metal terminals 50 are arranged in an opposing manner to
each other, as illustrated in Fig. 5b. The metal terminal 50 has a curved portion 70 which
is located adjacent to the interior surface of the terminal holder 38 and faces inwardly. As
shown in Figs. 6a-6b, each metal terminal 50 is made from a single piece of metal
material. The metal terminal 50 contains a pin portion 66 at its one end, which is used to
couple with electric wires for connecting to the internal electric circuit in the chainsaw as
mentioned above. On the other end of the metal terminal 50 there is a hook portion 68 for
securing the metal terminal 50 to the intermediate part 48. The curved portion 70 is
located between the hook portion 68 and the pin portion 66 and has a convex shape
facing the above mentioned inward direction to facilitate contact with the battery
terminals. On the curved portion 70, there is formed a wave shape 64 with the peak of the
wave shape 64 oriented towards a focal point of the convex shape of the curved portion
70. The wave shape 64 on the curved portion 70 increases the number of contact points
between the metal terminal 50 and the battery terminal so a better electrical connection
can be achieved. Also, the wave shape 64 is adapted to receive grease which helps absorb

any spark that may occur due to vibration.

[052] Within the terminal holder, there are also multiple internal ribs 54 arranged both on
the interior surfaces of the flat part 45 and the semi-circular part 42, as shown in Figs. 4a-
4b. The internal ribs 54 are used to hold and keep a connecting part of the battery pack in
a firm way, i.e. there is no or minimum relative movement between the terminal holder

38 and the connecting part of the battery pack. Fig. 7 shows the terminal holder 38

10
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engaged with the connecting part 32 of the battery pack 26. When they are engaged, the
connecting part 32 is tightly fitted to the terminal holder 38, as all internal ribs 54 will
contact with the connecting part 32 at the same time and thus hold the terminal holder 38
in many directions along the circumference. The metal terminal 50 of the terminal holder
38 have a firm contact with the battery terminals 72 on the connecting part 32. The
battery terminals 72 are also arranged in an opposing way so that each of the battery

terminals 72 corresponds to its counterpart metal terminal 50.

[053] Now turning to the operation of the terminal holder and the chainsaw described
above. The terminal holder 38 as mentioned above is not tightly fitted to any one of the
half housing 30a, 30b, but there are various types of “floating” mechanisms supporting
the terminal holder 38. The floating mechanisms are formed by the engaging part of the
terminal holder and the supporting part of the tool housing as described above. During
operation of the chainsaw, when great vibration is generated due to the electric motor in
the chainsaw and/or impact of the chainsaw on the workpiece to be cut, such vibration
will be transmitted to the tool housing, but the various “floating” mechanisms will stop or
at least minimize such vibrations from being further transmitted to the terminal holder 38.
By reference to Figs. 4a and 4b, the first ribs 40 on the terminal holder 38 are allowed to
move relative to the second ribs 44 on the half housing 30a in a swaying motion like a
bucket in a well. Such relative movement stops vibrations of the tool housing from being
transmitted to the terminal holder 38. Moreover, the protrusions 46 are allowed to move
in a sliding manner in their respective channel 52 and again such relative movement stops
vibration of the tool housing, particular along the depth direction of the terminal holder
38, be transmitted to the terminal holder 38. In addition, the rib 44 on the terminal holder
38 as slidably received in the internal space of cover 62 (see Fig. 5a) also helps absorbing
the vibration from the tool housing to the terminal holder 38. On the other hand, the
terminal holder 38 always keeps a tight fitting with the battery pack once the latter is
installed on the chainsaw. Such tight fitting ensures that there is a good and consistent
electrical connection between the metal terminal 50 and the respective terminals on the
battery pack, thus reducing the chance of electric arc or sparks. The terminal holder 38 is

connected electrically to other components in the chainsaw 20 by electric wires, which

11
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are flexibly resilient so as not to impede the relative movement of the terminal holder in

the tool housing.

[054] Turning now to Figs. 8a-8b, in another embodiment of the present invention an
electric tool contains a terminal holder 138 which is different from the terminal holder
described in Figs. 1-7. For the sake of brevity, only the difference in the terminal holder
138 as compared to the terminal holder described in Figs. 1-7will be described herein,
while the common or identical features will be omitted from discussion. In the terminal
holder 138 one can see that on the there is no more ribs formed on the exterior surface of
the semi-circular part 142. While the second ribs 156 are still present in the half housing
130a, these second ribs 156 now only function to hold the terminal holder 138 from
radial directions. However, the vibration-absorbing effect is still maintained due to the
presence of the protrusion 146 received in the channel 152 formed by the two ribs 158 on
the half housing 130a.

[055] Figs. 9a-9b show a further embodiment of the present invention in which an electric
tool contains a terminal holder 238 which is different from the terminal holders described
in Figs. 1-8b. For the sake of brevity, only the difference in the terminal holder 238 as
compared to the terminal holders described previously will be described herein, while the
common or identical features will be omitted from discussion. In the terminal holder 238,
not only there is no external ribs formed on exterior surface of the semi-circular part 242,
but also the external ribs on the flat part 245 are also removed. In other words, there is no
external rib formed anywhere on the exterior surface of the terminal holder 238.
However, the vibration-absorbing effect is still maintained due to the presence of the
protrusion 246 received in the channel 252 formed by the two ribs 258 on the half
housing 230a.

[056] Fig 10 shows a further embodiment of the present invention in which an electric
tool is different from those described in Figs. 1-9b. For the sake of brevity, only the
difference in structure of the electric tool as compared to the previous ones will be
described herein, while the common or identical features will be omitted from discussion.

The electric tool contains two half housing 330a, 330b which are assembled together to
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form the tool housing. However, unlike the half housing shown in Fig.5a, in the present
embodiment there is no more cover formed on the half housing 330b for confining the
ribs 344 formed on the flat part 345 of the terminal holder 338. In other words, the ribs

344 do not function as a “floating” structure.

[057] The exemplary embodiments of the present invention are thus fully described.
Although the description referred to particular embodiments, it will be clear to one
skilled in the art that the present invention may be practiced with variation of these
specific details. Hence this invention should not be construed as limited to the

embodiments set forth herein.

[058] While the invention has been illustrated and described in detail in the drawings and
foregoing description, the same is to be considered as illustrative and not restrictive in
character, it being understood that only exemplary embodiments have been shown and
described and do not limit the scope of the invention in any manner. It can be appreciated
that any of the features described herein may be used with any embodiment. The
illustrative embodiments are not exclusive of each other or of other embodiments not
recited herein. Accordingly, the invention also provides embodiments that comprise
combinations of one or more of the illustrative embodiments described above.
Modifications and variations of the invention as herein set forth can be made without
departing from the spirit and scope thereof, and, therefore, only such limitations should

be imposed as are indicated by the appended claims.

[059] It is to be understood that, if any prior art publication is referred to herein, such
reference does not constitute an admission that the publication forms a part of the

common general knowledge in the art, in Australia or any other country.

[060] For example, the shape of the terminal holder as illustrated in the embodiments
above is substantially annual but includes both semi-circle portions and flat portions.
However, skilled persons in the art would easily think of other shapes of terminal holder

according to the specification of the battery pack to be used with, such as square, ring
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shape, or oval shape. All these variations of shapes would still fall within the scope of the

present invention.

[061] In addition, the above-described embodiments illustrate one or more of the three
different floating mechanisms including the first and second ribs arranged in a staggering
manner, ribs received in a U-shape cover, and the protrusions moving within channels
formed by ribs on the tool housing. It should be noted that either one of these floating
mechanisms alone could be used to provide the vibration absorbing effect, or they are

independent from each other.

14
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The embodiments of the invention in which an exclusive property or privilege is claimed

are defined as follows:

l. An electric tool allowing an external battery pack to detachably connect thereto, the
electric tool comprising a housing and a motor installed in the housing; the electric tool further
comprising:

a) a supporting part fixedly coupled to the housing; and

b) a terminal holder adapted to contact with terminals on an external battery pack in
order to form a consistent electrical connection; the terminal holder confined by the supporting
member and in the meantime adapted to move relative to the supporting part;

wherein the terminal holder has a hollow shape and is adapted to contact with the support

member at an exterior surface of the terminal holder.

2. The electric tool according to claim 1, wherein the terminal holder comprises an

engaging part which is movably coupled to the supporting part.

3. The electric tool according to claim 2, wherein the engaging part comprises at least one
first rib formed on the exterior surface of the terminal holder and extending therefrom; the
supporting part comprising two second ribs fixed to the housing; the first rib adapted to move

within a space bounded by the second ribs but unable to leave the space.
4. The electric tool according to claim 3, wherein the engaging part comprises a plurality of
said first ribs which are distributed along a perimetric direction on the exterior surface of the

terminal holder.

5. The electric tool according to claim 4, wherein two of said first ribs are present in the

space bounded by the second ribs.
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6. The electric tool according to claim 2, wherein the engaging part comprises at least one
rib formed on the exterior surface of the terminal holder and extending therefrom along a first
direction; the rib having an elongated shape defining a first length along a second direction
perpendicular to the first direction; the supporting part comprising an elongated cover defining a
second length along the second direction; the cover having a cross-section in a substantially U
shape; the first rib at least partially received in the cover but adapted to move relative to the

cover along the second direction.

7. The electric tool according to claim 6, wherein the first length of the rib is larger than the

second length of the cover.

8. The electric tool according to claim 2, wherein the engaging part comprises a pair of
opposing projections on the exterior surface of the terminal holder; the supporting part
comprising, corresponding to each of the projections, a channel receiving the projection and

allowing the latter to move therein in a sliding manner.

9. The electric tool according to claim 8, wherein each said channel is formed by two ribs

formed at the housing and separated apart from each other.

10. The electric tool according to claim 8 or 9, wherein on each of the projections there is

mounted an electrical terminal for contacting with the terminals on the external battery pack.

1. The electric tool according to claim 8, 9 or 10, wherein at least one said electrical

terminal comprises a portion which is in a wavy shape.

12. The electric tool according to any one of claims 1 to 11, wherein the terminal holder
comprises, at its interior surface, a plurality of internal ribs for holding a portion of the external

battery pack.

13. The electric tool according to any one of claims 1 to 12, wherein the terminal holder has

a substantially ring shape.
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14. The electric tool according to any one of claims 1 to 13, wherein the electric tool is a
chainsaw.
15. An apparatus, comprising an electric tool as defined in any one of claims 1 to 14, and a

battery pack; the battery pack further comprising a base part, and a connecting part extending

from the base part.

16. The apparatus according to claim [5, wherein the connecting part comprises a pair of

opposing battery terminals.
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