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(54) ELECTRIC TOOL AND ATTACHMENT

(57) An object of the present disclosure is to provide
an electric tool with the ability to reduce the chances of
its tool body being electrically affected by a failure in its
attachment and also provide an attachment. An electric
tool (10) includes a tool body (20) and an attachment (30)
to be attached removably to the tool body (20). The at-

tachment (30) includes: an operating unit (32) to operate
with electric power supplied from the tool body (20); and
a limiting unit (33) to limit supply of the electric power
from the tool body (20) to the operating unit (32) when a
failure occurs in the attachment (30).
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Description

Technical Field

[0001] The present disclosure generally relates to an
electric tool and an attachment, and more particularly
relates to an electric tool including a tool body and an
attachment to be attached removably to the tool body,
and an attachment for an electric tool.

Background Art

[0002] Patent Literature 1 discloses an electric tool.
The electric tool of Patent Literature 1 is an electric tool
with an attachment in which a dust collector (attachment)
is attached to a hammer drill (tool body). In Patent Liter-
ature 1, a male terminal is provided to protrude from the
dust collector, and the hammer drill has an insert port to
which the male terminal may be inserted and a female
terminal, which is located inside the insert port and is
electrically connectible to the male terminal. Electrical
connection established between the male and female ter-
minals by joining the dust collector to the hammer drill
allows driving power to be supplied from a battery pack
to the dust collector.
[0003] According to Patent Literature 1, the dust col-
lector (attachment) includes a motor (operating unit) to
be driven with the electric power supplied from the electric
tool. Thus, if a failure occurs in the motor, then the ham-
mer drill (the tool body of the electric tool) could be elec-
trically affected by the failure of the motor.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2011-189486 A

Summary of Invention

[0005] It is therefore an object of the present disclosure
to provide an electric tool with the ability to reduce the
chances of its tool body being electrically affected by a
failure in its attachment and also provide an attachment
for such an electric tool.
[0006] An electric tool according to an aspect of the
present disclosure includes: a tool body; and an attach-
ment to be attached removably to the tool body. The at-
tachment includes: an operating unit configured to oper-
ate with electric power supplied from the tool body; and
a limiting unit configured to limit supply of the electric
power from the tool body to the operating unit when a
failure occurs in the attachment.
[0007] An attachment according to another aspect of
the present disclosure is designed to be attached remov-
ably to a tool body of an electric tool. The attachment
includes: an operating unit configured to operate with
electric power supplied from the tool body; and a limiting

unit configured to limit supply of the electric power from
the tool body to the operating unit when a failure occurs
in the attachment.

Brief Description of Drawings

[0008]

FIG. 1 is a block diagram illustrating an exemplary
embodiment of an electric tool according to the
present disclosure;
FIG. 2 is a perspective view of the electric tool;
FIG. 3 is a block diagram of a main part of the electric
tool;
FIG. 4 is a block diagram of an attachment according
to a first variation of the exemplary embodiment; and
FIG. 5 is a block diagram of an attachment according
to a second variation of the exemplary embodiment.

Description of Embodiments

1. Embodiment

1.1 Overview

[0009] FIG. 1 is a block diagram of an electric tool 10
according to an exemplary embodiment. The electric tool
10 includes: a tool body 20; and an attachment 30 to be
attached removably to the tool body 20. The attachment
30 includes: an operating unit 32 configured to operate
with electric power supplied from the tool body 20; and
a limiting unit 33 configured to limit supply of the electric
power from the tool body 20 to the operating unit 32 when
a failure occurs in the attachment 30.
[0010] In the electric tool 10, when a failure occurs in
the operating unit 32 of the attachment 30, the limiting
unit 33 limits the supply of electric power from the tool
body 20 to the operating unit 32. For example, due to a
failure in the operating unit 32, excessive electric power
could be supplied from the tool body 20 to the operating
unit 32. Even in such a situation, the limiting unit 33 limits
the supply of the electric power from the tool body 20 to
the operating unit 32. This allows the electric tool 10 to
reduce the chances of the tool body 20 being electrically
affected by a failure in the attachment 30.

1.2 Configuration

[0011] Next, the electric tool 10 will be described in
further detail. The electric tool 10 may be implemented
as a hammer drill such as the one shown in FIG. 2. The
electric tool 10 includes not only the tool body 20 and the
attachment 30 but also a battery pack 40 as well.
[0012] The battery pack 40 serves as a power supply
for the tool body 20 and the attachment 30. The battery
pack 40 includes a body connector 41 and a battery circuit
42 as shown in FIG. 1. The battery pack 40 further in-
cludes a housing 400 for housing the body connector 41
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and the battery circuit 42 therein (see FIG. 2).
[0013] The body connector 41 is an element for con-
necting the battery pack 40 to the tool body 20 both elec-
trically and mechanically. The body connector 41 is im-
plemented as a connector having a mechanical structure
(such as a structure to be fitted into the housing 200 of
the tool body 20) and an electrical structure (such as a
terminal to be connected to an electrical circuit of the tool
body 20) for use to have the battery pack 40 removably
attached to the tool body 20. Such a body connector 41
is implementable as any known connector, and therefore,
a detailed description thereof will be omitted herein.
[0014] The battery circuit 42 is a circuit for supplying
electric power to the tool body 20 via the body connector
41. The battery circuit 42 includes a secondary battery
and a charging and discharging circuit for the secondary
battery. The charging and discharging circuit has the
function of outputting the electric power of the secondary
battery through the body connector 41 (i.e., discharging
function) and the function of charging the secondary bat-
tery with electricity supplied from an external power sup-
ply (i.e., charging function). Note that the charging and
discharging circuit is not an essential constituent ele-
ment.
[0015] The tool body 20 includes a power supply con-
nector 21, an attachment connector 22, an operating unit
23, a manual operating unit 24, a first output control unit
25, a second output control unit 26, an operation control
unit 27, and a power supply unit 28 as shown in FIG. 1.
The tool body 20 further includes a protection circuit 29
as shown in FIG. 3. The tool body 20 further includes a
housing 200 (see FIG. 2). The housing 200 houses the
power supply connector 21, attachment connector 22,
operating unit 23, manual operating unit 24, first output
control unit 25, second output control unit 26, operation
control unit 27, power supply unit 28, and protection cir-
cuit 29 shown in FIG. 1.
[0016] The power supply connector 21 is an element
for connecting the battery pack 40 to the tool body 20
both electrically and mechanically. The power supply
connector 21 is implemented as a connector having a
mechanical structure (such as a structure to be fitted into
the housing 400 of the battery pack 40) and an electrical
structure (such as a terminal to be connected to an elec-
trical circuit of the battery pack 40) for use to have the
battery pack 40 removably attached to the tool body 20.
The power supply connector 21 corresponds to the body
connector 41 of the battery pack 40. Connecting the body
connector 41 to the power supply connector 21 allows
the battery pack 40 to be attached removably to the tool
body 20. Such a power supply connector 21 is imple-
mentable as any known connector, and therefore, a de-
tailed description thereof will be omitted herein.
[0017] The attachment connector 22 is an element for
connecting the attachment 30 to the tool body 20 both
electrically and mechanically. The attachment connector
22 is implemented as a connector having a mechanical
structure (such as a structure to be fitted into the housing

300 of the attachment 30) and an electrical structure for
use to have the attachment 30 removably attached to the
tool body 20. The attachment connector 22 includes, as
the electrical structure, terminals (a pair of output termi-
nals 221 and 222) to be connected to the electrical circuit
of the attachment 30 as shown in FIG. 3. Such an attach-
ment connector 22 is implementable as any known con-
nector, and therefore, a detailed description thereof will
be omitted herein.
[0018] The operating unit 23 has a mechanical struc-
ture and electrical structure for performing the function
as the tool body 20. The operating unit 23 includes a
holder 231 for holding a tip tool 50 (see FIG. 2) and a
motor for rotating the tip tool 50 held by the holder 231.
The operating unit 23 further includes a handle 232 for
moving the tip tool 50 held by the holder 231 along the
axis of rotation of the tip tool 50 (i.e., in the forward/back-
ward direction). Using the handle 232 allows the user to
adjust the position of the holder 231 (i.e., the position of
the tip tool 50) with respect to the attachment 30. As
shown in FIG. 2, the tip of the tip tool 50 may stick out of
the attachment 30. Examples of the tip tool 50 include
gonbits, drill bits, driver bits, ironwork drills, and gimlets.
The tip tool 50 is replaced as needed, and therefore, is
not a constituent element of the operating unit 23.
[0019] The manual operating unit 24 is an interface
allowing the user to operate the tool body 20. The manual
operating unit 24 includes a trigger switch 241 for acti-
vating the operating unit 23 as shown in FIG. 2.
[0020] The first output control unit 25 has the function
of generating electric power (first driving power) for op-
erating the operating unit 23 of the tool body 20 based
on the electric power supplied from the battery pack 40
via the power supply connector 21 and outputting the
electric power to the operating unit 23. The first output
control unit 25 is controlled by the operation control unit
27, and applies either a predetermined voltage or a pre-
determined current to the operating unit 23. The first out-
put control unit 25 may be implemented as a switching
power supply or any other known power electronic com-
ponent, and a detailed description thereof will be omitted
herein.
[0021] The second output control unit 26 has the func-
tion of generating electric power (second driving power)
for operating the attachment 30 based on the electric
power supplied from the battery pack 40 via the power
supply connector 21 and outputting the electric power to
the attachment connector 22. The second output control
unit 26 is controlled by the operation control unit 27 and
outputs either a predetermined voltage or a predeter-
mined current via a pair of output terminals 221 and 222
of the attachment connector 22. As can be seen, the tool
body 20 is configured to supply electric power to the at-
tachment 30 based on the electric power received at the
power supply connector 21. This allows the single battery
pack 40 to supply electric power to both the tool body 20
and the attachment 30. The second output control unit
26 may be implemented as a switching power supply or
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any other known power electronic component, and a de-
tailed description thereof will be omitted herein.
[0022] The operation control unit 27 has the function
of controlling the first output control unit 25 and the sec-
ond output control unit 26 (i.e., control function) respon-
sive to the operation of the manual operating unit 24. For
example, while the trigger switch 241 of the manual op-
erating unit 24 is ON, the operation control unit 27 has
first driving power output from the first output control unit
25 to the operating unit 23 and also has second driving
power output from the second output control unit 26 to
the attachment connector 22. The operation control unit
27 includes at least one processor and at least one mem-
ory. The control function described above is performed
by having the at least one processor execute a program
stored in the at least one memory.
[0023] The power supply unit 28 has the function of
generating electric power for operating the operation con-
trol unit 27 of the tool body 20 (i.e., control power) based
on the electric power supplied from the battery pack 40
via the power supply connector 21 and outputting the
electric power to the operation control unit 27. The power
supply unit 28 may be implemented as a regulator (such
as a three-terminal regulator) or any other known power
electronic component, and a detailed description thereof
will be omitted herein.
[0024] The protection circuit 29 includes a current fuse
291 (see FIG. 3). The current fuse 291 is provided be-
tween one of the pair of output terminals 221 and 222 of
the attachment connector 22 (i.e., the output terminal
221) and the second output control unit 26. The rated
current value of the current fuse 291 is defined based on
the range of the operating current of the operating unit
32 of the attachment 30 in a normal state. Specifically,
the rated current value of the current fuse 291 is set such
that the current fuse 291 is blown when a failure occurs
in the attachment 30.
[0025] The attachment 30 includes a body connector
31, the operating unit 32, and the limiting unit 33 as shown
in FIG. 1. The attachment 30 further includes a housing
300 for housing the body connector 31, the operating unit
32, and the limiting unit 33 therein (see FIG. 2). In this
embodiment, the attachment 30 is implemented as a dust
collector. That is to say, the attachment 30 is used to
collect the debris (such as wood chips and iron chips)
left when the tool body 20 is used. A dust box 34 for
storing the dust collected by the dust collector is config-
ured to be attached removably to the housing 300 of the
attachment 30 as shown in FIG. 2.
[0026] The body connector 31 is an element for con-
necting the attachment 30 to the tool body 20 both elec-
trically and mechanically. The body connector 31 is im-
plemented as a connector having a mechanical structure
(such as a structure to be fitted into the housing of the
tool body 20) and an electrical structure for use to have
the attachment 30 removably attached to the tool body
20. The body connector 31 includes, as the electrical
structure, terminals (a pair of input terminals 311 and

312) to be connected to the electrical circuit of the tool
body 20 as shown in FIG. 3. The body connector 31 cor-
responds to the attachment connector 22 of the tool body
20. Connecting the body connector 31 to the attachment
connector 22 allows the attachment 30 to be attached
removably to the tool body 20. At this time, the pair of
input terminals 311 and 312 of the body connector 31
are respectively electrically connected to the pair of out-
put terminals 221 and 222 of the attachment connector
22.
[0027] The operating unit 32 has a mechanical struc-
ture and an electrical structure for performing the function
as the attachment 30. In this embodiment, the attachment
30 is implemented as a dust collector. Thus, the operating
unit 32 is a sucker for sucking the dust left when the tool
body 20 is used into the dust box 34, and includes the
motor 321 as its electrical structure. That is to say, having
the motor 321 of the operating unit 32 operate allows the
dust to be collected into the dust box 34 by the sucker.
The motor 321 is connected between the pair of input
terminals 311 and 312 of the body connector 31 as shown
in FIG. 3. The operating unit 32 (motor 321) is configured
to operate with the voltage applied between the pair of
input terminals 311 and 312.
[0028] A failure in the attachment 30 is herein sup-
posed to be a failure of the motor 321 of the operating
unit 32. For example, the failure of the motor 321 may
be locking (immobilization) of the motor 321 or dielectric
breakdown of the motor 321. When such a failure occurs
in the motor 321, an unexpectedly excessive current
could flow through the motor 321 (i.e., through the oper-
ating unit 32).
[0029] The limiting unit 33 includes a current fuse 331.
The current fuse 331 is provided between one of the pair
of input terminals 311 and 312 of the body connector 31
(i.e., the input terminal 311) and the motor 321 of the
operating unit 32. That is to say, the limiting unit 33 in-
cludes the current fuse 331 provided on an electrical path
through which the electric power supplied from the tool
body 20 is delivered to the operating unit 32. The rated
current value of the current fuse 331 is determined based
on the range of the operating current of the operating unit
32 of the attachment 30 in a normal state. Specifically,
the rated current value of the current fuse 331 is set such
that the current fuse 331 is blown when a failure occurs
in the attachment 30. In this embodiment, the tool body
20 includes the current fuse 291 between the second
output control unit 26 and the output terminal 221 as
shown in FIG. 3. In other words, the tool body 20 includes
the current fuse 291 to be electrically connected in series
to the current fuse 331. Nevertheless, the rated current
value of the current fuse 331 of the limiting unit 33 is
smaller than the rated current value of the current fuse
291 of the tool body 20. This increases the chances of
the current fuse 331 being blown earlier than the current
fuse 291 when a failure occurs in the attachment 30. That
is to say, even though the tool body 20 includes the cur-
rent fuse 291, the current fuse 291 of the attachment 30
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is blown earlier than the current fuse 291. This increases
the chances of, even if a failure occurs in the attachment
30, the need to replace the current fuse 291 of the tool
body 20 with a new one being eliminated.
[0030] When the electric tool 10 described above is
used, the battery pack 40 and the attachment 30 are at-
tached to the tool body 20. In this embodiment, the tool
body 20 includes the power supply connector 21 to which
the battery pack 40 is attached and is configured to op-
erate with the electric power received at the power supply
connector 21. That is to say, the tool body 20 is an electric
tool to be driven by a battery. This eliminates the need
to connect the tool body 20 to an AC outlet with a cable,
thus making the electric tool 10 easier to handle. In ad-
dition, the tool body 20 further includes the attachment
connector 22 with the pair of output terminals 221 and
222. The attachment 30 includes the body connector 31
having the pair of input terminals 311 and 312 to be elec-
trically connected to the pair of output terminals 221 and
222, respectively, and designed to be attached remova-
bly to the attachment connector 22. The operating unit
32 is configured to operate with the voltage applied be-
tween the pair of input terminals 311 and 312. This re-
duces the number of terminals required to supply electric
power from the tool body 20 to the attachment 30. This
allows a cheaper connector with a smaller number of
terminals to be used as the attachment connector 22 and
the body connector 31, thus contributing to cost reduc-
tion.

1.3 Operation in the case of failure

[0031] Next, it will be described how the electric tool
10 operates when a failure occurs in the attachment 30.
When a failure occurs in the attachment 30, the amount
of current flowing through the operating unit 32 (motor
321) increases. In that case, once the value of the current
flowing through the motor 321 exceeds the rated current
value of the current fuse 331 of the limiting unit 33, the
current fuse 331 will be blown before long. This electri-
cally isolates the motor 321 from the input terminal 311
of the body connector 31, and eventually, from the tool
body 20 (second output control unit 26) as well. In this
manner, the limiting unit 33 limits the supply of electric
power from the tool body 20 to the operating unit 32 when
a failure occurs in the attachment 30. This allows the
electric tool 10 to reduce the chances of the tool body 20
being electrically affected by a failure in the attachment
30.
[0032] In this embodiment, the current fuse 331 of the
limiting unit 33 is blown to limit the supply of electric power
from the tool body 20 to the operating unit 32. Neverthe-
less, this reduces the chances of the current fuse 291 of
the tool body 20 being blown, thus increasing the chances
of causing no problem even without repairing the tool
body 20 or replacing some parts thereof. In other words,
the failure would be dealt with successfully just by repair-
ing the attachment 30 or by replacing some parts of the

attachment 30 or even the attachment 30 itself. In addi-
tion, the limiting unit 33 makes the current fuse 331 per-
form the function of limiting the supply of electric power
from the tool body 20 to the operating unit 32, thus sim-
plifying the configuration and contributing to cost reduc-
tion.

2. Variations

[0033] Note that the embodiment described above is
only an exemplary one of various embodiments of the
present disclosure and should not be construed as lim-
iting. Rather, the exemplary embodiment described
above may be readily modified in various manners de-
pending on a design choice or any other factor without
departing from the scope of the present disclosure. Some
variations of the exemplary embodiment will be enumer-
ated one after another.

2.1 First variation

[0034] FIG. 4 illustrates an attachment 30A according
to a first variation. This attachment 30A includes the body
connector 31, the operating unit 32, and a limiting unit
33A.
[0035] The operating unit 32 includes the motor 321.
The motor 321 is connected between the pair of input
terminals 311 and 312 of the body connector 31.
[0036] The limiting unit 33A includes a switch 331A
and a control circuit 332A.
[0037] The switch 331A is provided on an electrical
path through which the electric power supplied from the
tool body 20 is delivered to the operating unit 32. As
shown in FIG. 4, the switch 331A is inserted between the
motor 321 and the input terminal 312 of the body con-
nector 31. More specifically, the switch 331A is imple-
mented as a field-effect transistor (FET) and has its drain
electrically connected to the motor 321 and its source
electrically connected to the input terminal 312. Alterna-
tively, the switch 331A may also be implemented as a
semiconductor switching element other than an FET or
any other controllable switch (such as an electromagnetic
relay).
[0038] When the value of current flowing through the
operating unit 32 is greater than a predetermined value,
the control circuit 332A controls the switch 331A to limit
the supply of electric power from the tool body 20 to the
operating unit 32. The control circuit 332A includes a
power supply circuit 333A and a driver circuit 334A.
[0039] The power supply circuit 333A is a circuit for
supplying driving power to the driver circuit 334A. The
power supply circuit 333A includes a transistor Tr10, a
resistor R10, and a Zener diode ZD10. The transistor
Tr10 is electrically connected between the pair of input
terminals 311 and 312 of the body connector 31. The
transistor Tr10 is implemented as an NPN transistor, and
has its collector electrically connected to the input termi-
nal 311 and its emitter electrically connected to the input
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terminal 312. The resistor R10 is electrically connected
between the collector and base of the transistor Tr10.
The Zener diode ZD10 has its cathode electrically con-
nected to the base of the transistor Tr10 and its anode
electrically connected to the ground. Such a power sup-
ply circuit 333A lowers the voltage between the pair of
input terminals 311 and 312 to a range suitable for driving
the driver circuit 334A. The configuration of the power
supply circuit 333A is well-known in the art, and a detailed
description thereof will be omitted herein.
[0040] The driver circuit 334A is a circuit for driving the
switch 331A. The driver circuit 334A includes resistors
R11, R12, and R13, and a comparator CP10.
[0041] The resistors R11 and R12 together form a se-
ries circuit. This series circuit is electrically connected
between the emitter of the transistor Tr10 of the power
supply circuit 333A and the input terminal 312. The re-
sistor R13 is electrically connected between the source
of the switch 331A and the input terminal 312.
[0042] The comparator CP10 includes a non-inverting
input terminal, an inverting input terminal, and an output
terminal. In the comparator CP10 with this configuration,
while the voltage applied to the inverting input terminal
is equal to or less than the voltage applied to the non-
inverting input terminal, the output at the output terminal
remains at high level. On the other hand, when the volt-
age applied to the inverting input terminal exceeds the
voltage applied to the non-inverting input terminal, the
output at the output terminal falls from high level to low
level.
[0043] The output terminal of the comparator CP10 is
electrically connected to the gate of the switch 331A. The
inverting input terminal of the comparator CP10 is elec-
trically connected to the node of connection between the
source of the switch 331A and the resistor R13. This
causes a voltage corresponding to the current flowing
through the motor 321 (i.e., a detected voltage) to be
applied to the inverting input terminal of the comparator
CP10. The non-inverting input terminal of the comparator
CP10 is electrically connected to the node of connection
between the resistors R11 and R12. This causes a volt-
age (reference voltage) on which a determination is made
whether or not the value of the current flowing through
the motor 321 is an abnormal value, to be applied to non-
inverting input terminal of the comparator CP10. The ref-
erence voltage is a voltage corresponding to the prede-
termined value, and is determined by the output voltage
of the power supply circuit 333A and the resistance value
of the resistors R11 and R12. That is to say, the output
voltage of the power supply circuit 333A and the resist-
ance values of the resistors R11 and R12 are determined
to turn the switch 331A OFF when a failure occurs in the
attachment 30A.
[0044] Next, it will be described how the electric tool
10 operates when a failure occurs in the attachment 30A.
When a failure occurs in the attachment 30A, the amount
of current flowing through the operating unit 32 (motor
321) increases. In this case, when the voltage (i.e., the

detected voltage) applied to the inverting input terminal
of the comparator CP10 exceeds the voltage (i.e., the
reference voltage) applied to the non-inverting input ter-
minal of the comparator CP10, the output at the output
terminal of the comparator CP10 falls from high level to
low level to turn the switch 331A OFF. This causes the
motor 321 to be electrically isolated from the input termi-
nal 312 of the body connector 31, and eventually from
the tool body 20 (second output control unit 26) as well.
In this manner, the limiting unit 33A limits the supply of
electric power from the tool body 20 to the operating unit
32 when a failure occurs in the attachment 30A. This
reduces the chances of the tool body 20 being electrically
affected by a failure in the attachment 30A.
[0045] As can be seen, according to the first variation,
the switch 331A is used to limit the supply of electric
power from the tool body 20 to the operating unit 32.
Thus, unlike a situation where a fuse (which may be either
a current fuse or a temperature fuse) is used to limit the
supply of electric power from the tool body 20 to the op-
erating unit 32, the limiting unit 33A may be used again.
This eliminates the need to replace a part (i.e., the switch
331A) of the limiting unit 33A even when a failure occurs
in the attachment 30A. In addition, the limiting unit 33A
makes the control circuit 332A control the switch 331A.
This allows the timing to limit the supply of electric power
from the tool body 20 to the operating unit 32 to be con-
trolled more accurately.
[0046] Note that the limiting unit 33A does not have to
turn the switch 331A OFF. Alternatively, the limiting unit
33A may also limit the electric power supplied from the
tool body 20 to the operating unit 32 by making the switch
331A operate in an active region, instead of turning the
switch 331A OFF.

2.2 Second variation

[0047] FIG. 5 illustrates an attachment 30B according
to a second variation. This attachment 30B includes the
body connector 31, the operating unit 32, and a limiting
unit 33B.
[0048] The operating unit 32 includes the motor 321.
The motor 321 is connected between the pair of input
terminals 311 and 312 of the body connector 31.
[0049] The limiting unit 33B includes a temperature
fuse 331B and a control circuit 332B.
[0050] The temperature fuse 331B is provided on an
electrical path through which the electric power supplied
from the tool body 20 is delivered to the operating unit
32. As shown in FIG. 5, the temperature fuse 331B is
inserted between the motor 321 and the input terminal
312 of the body connector 31.
[0051] The control circuit 332B blows the temperature
fuse 331B when the value of current flowing through the
operating unit 32 is greater than a predetermined value.
The control circuit 332B includes a power supply circuit
333B and a driver circuit 334B.
[0052] The power supply circuit 333B is a circuit for
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supplying driving power to the driver circuit 334B. The
power supply circuit 333B has the same configuration as
the power supply circuit 333A. Such a power supply cir-
cuit 333B lowers the voltage between the pair of input
terminals 311 and 312 to a range suitable for driving the
driver circuit 334B.
[0053] The driver circuit 334B is a circuit for blowing
the temperature fuse 331B. The driver circuit 334B in-
cludes the resistors R11, R12, and R13, the comparator
CP10, a transistor Tr11, and another resistor R14.
[0054] The resistors R11 and R12 together form a se-
ries circuit. This series circuit is electrically connected
between the emitter of the transistor Tr10 of the power
supply circuit 333B and the input terminal 312. The re-
sistor R13 is electrically connected between the temper-
ature fuse 331B and the input terminal 312.
[0055] The resistor R14 is a resistor for heating and
generates heat when supplied with electricity. The resis-
tor R14 has one terminal thereof connected to a prede-
termined portion of the temperature fuse 331B. Allowing
a current to flow through the resistor R14 causes the
resistor R14 to generate heat, thus blowing the temper-
ature fuse 331B with the heat generated by the resistor
R14.
[0056] The transistor Tr11 is implemented as a field-
effect transistor (FET), and has its drain electrically con-
nected to the temperature fuse 331B via the resistor R14
and its source electrically connected to the ground.
[0057] The comparator CP10 includes a non-inverting
input terminal, an inverting input terminal, and an output
terminal. In the comparator CP10 with this configuration,
while the voltage applied to the non-inverting input ter-
minal is equal to or less than the voltage applied to the
inverting input terminal, the output at the output terminal
remains at low level. On the other hand, when the voltage
applied to the non-inverting input terminal exceeds the
voltage applied to the inverting input terminal, the output
at the output terminal rises from low level to high level.
[0058] The output terminal of the comparator CP10 is
electrically connected to the gate of the transistor Tr11.
The non-inverting input terminal of the comparator CP10
is electrically connected to the node of connection be-
tween the temperature fuse 331B and the resistor R13.
This causes a voltage (i.e., a detected voltage) corre-
sponding to the current flowing through the motor 321 to
be applied to the non-inverting input terminal of the com-
parator CP10. The inverting input terminal of the compa-
rator CP10 is electrically connected to the node of con-
nection between the resistors R11 and R12. This causes
a voltage (reference voltage), on which a determination
is made whether or not the value of the current flowing
through the motor 321 is an abnormal value, to be applied
to the inverting input terminal of the comparator CP10.
The reference voltage is a voltage corresponding to the
predetermined value, and is determined by the output
voltage of the power supply circuit 333B and the resist-
ance values of the resistors R11 and R12. That is to say,
the output voltage of the power supply circuit 333B and

the resistance values of the resistors R11 and R12 are
determined to blow the fuse 331B when a failure occurs
in the attachment 30B.
[0059] Next, it will be described how the electric tool
10 operates when a failure occurs in the attachment 30B.
When a failure occurs in the attachment 30B, the amount
of current flowing through the operating unit 32 (motor
321) increases. In this case, when the voltage (i.e., the
detected voltage) applied to the non-inverting input ter-
minal of the comparator CP10 exceeds the voltage (i.e.,
the reference voltage) applied to the inverting input ter-
minal of the comparator CP10, the output at the output
terminal of the comparator CP10 rises from low level to
high level to turn the transistor Tr11 ON. This allows a
current to flow through the resistor R14 and causes the
resistor R14 to generate heat, thus blowing the temper-
ature fuse 331B out with the heat generated by the re-
sistor R14. This causes the motor 321 to be electrically
isolated from the input terminal 312 of the body connector
31, and eventually, from the tool body 20 (second output
control unit 26) as well. In this manner, the limiting unit
33B limits the supply of electric power from the tool body
20 to the operating unit 32 when a failure occurs in the
attachment 30B. This reduces the chances of the tool
body 20 being electrically affected by a failure in the at-
tachment 30B.
[0060] As can be seen, according to the second vari-
ation, the limiting unit 33B makes the control circuit 332B
blow the temperature fuse 331B. This allows the timing
to limit the supply of electric power from the tool body 20
to the operating unit 32 to be controlled more accurately.

2.3 Other variations

[0061] Note that the limiting unit does not have to have
the exemplary configuration described above. Alterna-
tively, a circuit breaker may also be used as the limiting
unit.
[0062] Also, the protection circuit 29 of the tool body
20 may include a switch in place of the current fuse 291.
That is to say, the protection circuit 29 may have the
same configuration as the limiting unit (33, 33A, 33B).
Nevertheless, when a failure occurs in the attachment
30, the limiting unit (33, 33A, 33B) suitably starts oper-
ating earlier than the protection circuit 29. Furthermore,
if the attachment 30 includes the limiting unit (33, 33A,
33B), then the tool body 20 may have no protection circuit
29.
[0063] Optionally, not the tool body 20 but the attach-
ment 30 may include the second output control unit 26.
In that case, the attachment connector 22 and the body
connector 31 need to include terminals for electrically
connecting the operation control unit 27 of the tool body
20 to the second output control unit 26, thus causing an
increase in the number of terminals of the attachment
connector 22 and body connector 31. That is why it is
recommended that the tool body 20 include the second
output control unit 26.
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[0064] Furthermore, the electric tool 10 according to
each of the exemplary embodiment and its variations de-
scribed above includes the battery pack 40, i.e., a so-
called "battery-driven" electric tool. However, the electric
tool 10 does not have to be the battery-driven electric
tool. Alternatively, the electric tool 10 may be supplied
with electric power by an external power supply such as
a commercial AC power supply, instead of the battery
pack 40. In that case, the power supply connector 21 of
the tool body 20 may be a cable with a plug to be con-
nected to an AC outlet or a connector to which a cable
to be connected to an external power supply is connect-
ed.
[0065] In the exemplary embodiment and its variations
described above, the electric tool 10 is implemented as
a hammer drill. However, the technical concept of the
present disclosure is applicable to any other types of elec-
tric tools, not just the hammer drill. Examples of other
types of electric tools include screwdrivers, drills, wrench-
es, hammers, nibblers, grinders, saws, circular saws, and
nail guns.
[0066] Also, in the exemplary embodiment and its var-
iations described above, the attachment 30 is implement-
ed as a dust collector. However, the technical concept
of the present disclosure is applicable to any other types
of attachments, not just the dust collector. Examples of
other attachments include lighting units, blowers, laser
pointers, and laser markers.

3. Aspects

[0067] As can be seen from the foregoing description
of the exemplary embodiment and its variations, an elec-
tric tool (10) according to a first aspect includes: a tool
body (20); and an attachment (30; 30A; 30B) to be at-
tached removably to the tool body (20). The attachment
(30; 30A; 30B) includes an operating unit (32) and a lim-
iting unit (33; 33A; 33B). The operating unit (32) is con-
figured to operate with electric power supplied from the
tool body (20). The limiting unit (33; 33A; 33B) is config-
ured to limit supply of the electric power from the tool
body (20) to the operating unit (32) when a failure occurs
in the attachment (30; 30A; 30B). The first aspect reduces
the chances of the tool body (20) being electrically af-
fected by a failure in the attachment (30; 30A; 30B).
[0068] In an electric tool (10) according to a second
aspect, which may be realized in combination with the
first aspect, the limiting unit (33) includes a current fuse
(331) provided on an electrical path through which the
electric power supplied from the tool body (20) is deliv-
ered to the operating unit (32). According to the second
aspect, the function of limiting the supply of electric power
from the tool body (20) to the operating unit (32) is per-
formed by the current fuse (331), thus simplifying the
configuration and contributing to cost reduction.
[0069] In an electric tool (10) according to a third as-
pect, which may be realized in combination with the sec-
ond aspect, the tool body (20) includes a current fuse

(291) that is electrically connected in series to the current
fuse (331) of the limiting unit (33). The current fuse (331)
of the limiting unit (33) has a smaller rated current value
than the current fuse (291) of the tool body (20). Accord-
ing to the third aspect, even though the tool body (20)
includes the current fuse (291), the current fuse (291) of
the attachment (30) is blown earlier than the former cur-
rent fuse (291). This increases the chances of, even if a
failure occurs in the attachment (30), the need to replace
the current fuse (291) of the tool body (20) with a new
one being eliminated.
[0070] In an electric tool (10) according to a fourth as-
pect, which may be realized in combination with any one
of the first to third aspects, the limiting unit (33A) includes
a switch (331A) provided on an electrical path through
which the electric power supplied from the tool body (20)
is delivered to the operating unit (32). According to the
fourth aspect, unlike the situation where a fuse (which
may be either a current fuse or a temperature fuse) is
used to limit the supply of electric power from the tool
body (20) to the operating unit (32), the limiting unit (33A)
may be used again. Thus, even if a failure occurs in the
attachment (30A), there is no need to replace any parts
(such as the switch 331A) of the limiting unit (33A).
[0071] In an electric tool (10) according to a fifth aspect,
which may be realized in combination with the fourth as-
pect, the limiting unit (33A) includes a control circuit
(332A) configured to limit the supply of the electric power
from the tool body (20) to the operating unit (32) by con-
trolling the switch (331A) when a value of current flowing
through the operating unit (32) is greater than a prede-
termined value. The fifth aspect allows the timing to limit
the supply of the electric power from the tool body (20)
to the operating unit (32) to be controlled more accurately.
[0072] In an electric tool (10) according to a sixth as-
pect, which may be realized in combination with any one
of the first to fifth aspects, the limiting unit (33B) includes
a temperature fuse (331B) and a control circuit (332B).
The temperature fuse (331B) is provided on an electrical
path through which the electric power supplied from the
tool body (20) is delivered to the operating unit (32). The
control circuit (332B) is configured to blow the tempera-
ture fuse (331B) when a value of current flowing through
the operating unit (32) is greater than a predetermined
value. The sixth aspect allows the timing to limit the sup-
ply of electric power from the tool body (20) to the oper-
ating unit (32) to be controlled more accurately.
[0073] In an electric tool (10) according to a seventh
aspect, which may be realized in combination with any
one of the first to sixth aspects, the tool body (20) includes
a power supply connector (21) to which a battery pack
(40) is attached, and is configured to operate with electric
power received at the power supply connector (21). The
seventh aspect eliminates the need to connect the tool
body (20) to an AC outlet via a cable, thus making the
electric tool (10) easier to handle.
[0074] In an electric tool (10) according to an eighth
aspect, which may be realized in combination with the
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seventh aspect, the tool body (20) is configured to supply
electric power to the attachment (30; 30A; 30B) based
on the electric power received at the power supply con-
nector (21). The eighth aspect allows the single battery
pack (40) to supply electric power to both the tool body
(20) and the attachment (30; 30A; 30B).
[0075] An electric tool (10) according to a ninth aspect,
which may be realized in combination with the seventh
or eighth aspect, further includes a battery pack (40) to
be attached removably to the power supply connector
(21). The ninth aspect eliminates the need to connect the
tool body (20) to an AC outlet via a cable, thus making
the electric tool (10) easier to handle.
[0076] In an electric tool (10) according to a tenth as-
pect, which may be realized in combination with any one
of the first to ninth aspects, the tool body (20) includes
an attachment connector (22) having a pair of output ter-
minals (221, 222). The attachment (30; 30A; 30B) in-
cludes a body connector (31). The body connector (31)
has a pair of input terminals (311, 312) to be electrically
connected to the pair of output terminals (221, 222), re-
spectively. The body connector (31) is to be attached
removably to the attached connector (22). The operating
unit (32) is configured to operate with a voltage applied
between the pair of input terminals (311, 312). The tenth
aspect reduces the number of terminals required to sup-
ply electric power from the tool body (20) to the attach-
ment (30; 30A; 30B). This allows a cheaper connector
with a smaller number of terminals to be used as the
attachment connector (22) and the body connector (31),
thus contributing to cost reduction.
[0077] An attachment (30; 30A; 30B) according to an
eleventh aspect is designed to be attached removably to
a tool body (20) of an electric tool (10). The attachment
(30; 30A; 30B) includes an operating unit (32) and a lim-
iting unit (33; 33A; 33B). The operating unit (32) is con-
figured to operate with electric power supplied from the
tool body (20). The limiting unit (33; 33A; 33B) is config-
ured to limit supply of the electric power from the tool
body (20) to the operating unit (32) when a failure occurs
in the attachment (30; 30A; 30B). The eleventh aspect
reduces the chances of the tool body (20) being electri-
cally affected by a failure in the attachment (30; 30A;
30B).

Reference Signs List

[0078]

10 Electric Tool
20 Tool Body
21 Power Supply Connector
22 Attachment Connector
221, 222 Output Terminal
291 Current Fuse
30, 30A, 30B Attachment
31 Body Connector
311, 312 Input Terminal

32 Operating unit
321 Motor
33, 33A, 33B Limiting Unit
331 Current Fuse
331A Switch
331B Temperature Fuse
332A, 332B Control Circuit
40 Battery Pack
41 Body Connector

Claims

1. An electric tool comprising:

a tool body; and
an attachment to be attached removably to the
tool body,
the attachment including:

an operating unit configured to operate with
electric power supplied from the tool body;
and
a limiting unit configured to limit supply of
the electric power from the tool body to the
operating unit when a failure occurs in the
attachment.

2. The electric tool of claim 1, wherein
the limiting unit includes a current fuse provided on
an electrical path through which the electric power
supplied from the tool body is delivered to the oper-
ating unit.

3. The electric tool of claim 2, wherein
the tool body includes a current fuse to be electrically
connected in series to the current fuse of the limiting
unit, and
the current fuse of the limiting unit has a smaller rated
current value than the current fuse of the tool body.

4. The electric tool of any one of claims 1 to 3, wherein
the limiting unit includes a switch provided on an
electrical path through which the electric power sup-
plied from the tool body is delivered to the operating
unit.

5. The electric tool of claim 4, wherein
the limiting unit includes a control circuit configured
to limit the supply of the electric power from the tool
body to the operating unit by controlling the switch
when a value of current flowing through the operating
unit is greater than a predetermined value.

6. The electric tool of any one of claims 1 to 5, wherein
the limiting unit includes:

a temperature fuse provided on an electrical
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path through which the electric power supplied
from the tool body is delivered to the operating
unit; and
a control circuit configured to blow the temper-
ature fuse when a value of current flowing
through the operating unit is greater than a pre-
determined value.

7. The electric tool of any one of claims 1 to 6, wherein
the tool body includes a power supply connector to
which a battery pack is attached, and is configured
to operate with electric power received at the power
supply connector.

8. The electric tool of claim 7, wherein
the tool body is configured to supply the electric pow-
er to the attachment based on the electric power re-
ceived at the power supply connector.

9. The electric tool of claim 7 or 8, further comprising
a battery pack to be attached removably to the power
supply connector.

10. The electric tool of any one of claims 1 to 9, wherein
the tool body includes an attachment connector hav-
ing a pair of output terminals,
the attachment includes a body connector having a
pair of input terminals to be electrically connected to
the pair of output terminals, respectively, the body
connector being to be attached removably to the at-
tached connector, and
the operating unit is configured to operate with a volt-
age applied between the pair of input terminals.

11. An attachment to be attached removably to a tool
body of an electric tool, the attachment comprising:

an operating unit configured to operate with
electric power supplied from the tool body; and
a limiting unit configured to limit supply of the
electric power from the tool body to the operating
unit when a failure occurs in the attachment.
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