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(57) Abstract: A portable electric cutter includes a housing 2 in which a motor 1 is accommodated, a saw blade driven to rotate by
the motor, a base 6 coupled to the housing 2 and having a bottom surface slidable on a surface of a material to be cut, a fan 7 driven
to rotate by the motor, a driving circuit for switching power supplied to the motor, and a control circuit for controlling the driving
circuit. A circuit board 60 on which the driving circuit, the control circuit and others are mounted is provided, motor cooling air
vents are provided in the housing 2 on a side opposite to the saw blade, and circuit board cooling air vents are provided in the hous -
ing 2 on the side opposite to the saw blade.



WO 2013/136788

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

1

. . PCT/JP2013/001653
Description

Title of Invention:

PORTABLE ELECTRIC CUTTER WITH FAN TO COOL MOTOR

Technical Field

The present invention relates to a portable electric cutter such as a portable electric
round saw, and particularly relates to a cooling structure of a circuit board for driving a
motor.

Background Art

In recent years, the use of a brushless motor for a portable electric round saw has
been studied for the purpose of reduction in size and weight and high efficiency. In
general, the portable electric round saw has a structure including a housing with a
handle on its top, a round saw driven to rotate by a motor accommodated in the
housing, and a base coupled to the housing and slidable on a surface of a material to be
cut. Particularly when a brushless motor is adopted as a motor, it is necessary to take
measures for securing of the space to dispose a circuit board for driving the brushless
motor and heat dissipation thereof.

Japanese Patent Application Laid-Open Publication No. 2010-173042 (Patent
Document 1) shows an example of an electric power tool in which a brushless motor
by which a polishing grind stone is driven to rotate is accommodated in a cylindrical
housing grasped by a hand, and a motor driving circuit separated into a plurality of
boards is accommodated at a position inside the housing on the back side of the motor

opposite to a tip side of the housing at which the polishing grind stone is provided.
Citation List

Patent Literature

PTL 1: Japanese Patent Application Laid-Open Publication No. 2010-173042
Summary of Invention

Technical Problem

Incidentally, a portable electric round saw does not have an external form using a
relatively long cylindrical housing like that described in the Patent Document 1 and
uses a very high power motor. Therefore, the volume including elements of a circuit
board for driving the motor is increased, and some ingenuity is required for the
securing of the space to dispose the circuit board for driving the motor and the cooling
thereof. Furthermore, the shape of the housing that does not affect the operability of
the portable electric round saw is necessary.

The present invention has been created in consideration of such circumstances, and
an object of the present invention is to provide a portable electric cutter capable of

securing a space to dispose a circuit board for driving a motor and successfully cooling
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the circuit board without impairing the operability and greatly changing the shape of a
housing in which the motor is accommodated.
Solution to Problem

A portable electric cutter according to an embodiment is a portable electric cutter
provided with a motor, the portable electric cutter includes a housing in which the
motor is accommodated, a saw blade driven to rotate by the motor, a base coupled to
the housing, having a bottom surface slidable on a material to be cut, and having an
opening through which the saw blade can protrude downward from the bottom surface,
a fan driven to rotate by the motor and cooling the motor by fan air generated by the
rotation, a driving circuit including switching elements for switching power supplied to
the motor, a control circuit for controlling the driving circuit, and a circuit board on
which one or both of the driving circuit and the control circuit is mounted, and motor
cooling air vents are provided in the housing on a side opposite to the saw blade, and
circuit board cooling air vents are provided in the housing on the side opposite to the
saw blade.

A portable electric cutter according to another embodiment is a portable electric
cutter provided with a motor, the portable electric cutter includes a housing in which
the motor is accommodated, a saw blade driven to rotate by the motor, a base coupled
to the housing, having a bottom surface slidable on a material to be cut, and having an
opening through which the saw blade can protrude downward from the bottom surface,
a fan driven to rotate by the motor and cooling the motor by fan air generated by the
rotation, a driving circuit including switching elements for switching power supplied to
the motor, and a control circuit for controlling the driving circuit, and a circuit board
on which one or both of the driving circuit and the control circuit is mounted is
disposed at a position on a lateral side of the motor so as to extend in parallel to a
rotation axis of the motor.

Note that the one obtained by arbitrarily combining the constituent elements
described above or converting the expression of the present invention between
methods and systems is also effective as an aspect of the present invention.
Advantageous Effects of Invention

According to the present invention, it is possible to secure a space to dispose the
circuit board and successfully cool the circuit board without impairing the operability
and greatly changing the shape of the housing in which the motor is accommodated.
Brief Description of Drawings
[fig.1]Fig. 1 is a plan view of a portable electric cutter of a first embodiment according
to the present invention, in which a principal part is seen in cross section.

[fig.2]Fig. 2 is a plan view of the portable electric cutter of the first embodiment shown
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in Fig. 1.
[fig.3]Fig. 3 is a front view of the portable electric cutter of the first embodiment
shown in Fig. 1.
[fig.4]Fig. 4 is a back view of the portable electric cutter of the first embodiment
shown in Fig. 1.
[fig.5]Fig. 5 is a side view of the portable electric cutter of the first embodiment shown
in Fig. 1.
[fig.6]Fig. 6 is a plan view for describing an air flow path in the first embodiment, in
which a principal part is seen in cross section.
[fig.7]Fig. 7 is a plan view of a portable electric cutter of a second embodiment
according to the present invention, in which a principal part is seen in cross section.
[fig.8]Fig. 8 is a plan view of the portable electric cutter of the second embodiment
shown in Fig. 7.
[fig.9]Fig. 9 is a back view of the portable electric cutter of the second embodiment
shown in Fig. 7, in which illustration of a round saw blade is omitted.
[fig.10]Fig. 10 is a side view of the portable electric cutter of the second embodiment
shown in Fig. 7.
[fig.11]Fig. 11 is a plan view for describing an air flow path in the second em-
bodiment, in which a principal part is seen in cross section.
[fig.12]Fig. 12 is a plan view of a portable electric cutter of a third embodiment
according to the present invention, in which a principal part is seen in cross section.
[fig.13]Fig. 13 is a plan view of the portable electric cutter of the third embodiment
shown in Fig. 12.
[fig.14]Fig. 14 is a back view of the portable electric cutter of the third embodiment
shown in Fig. 12, in which illustration of a round saw blade is omitted.
[fig.15]Fig. 15 is a side view of the portable electric cutter of the third embodiment
shown in Fig. 12.
[fig.16]Fig. 16 is a plan view for describing an air flow path in the third embodiment,
in which a principal part is seen in cross section.
[fig.17]Fig. 17 is a circuit diagram showing an example of a driving circuit and a
control circuit for a brushless motor in the respective embodiments.
Description of Embodiments

[0012]  Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to drawings. The same or similar constituent elements, members,
processes and others shown in the respective drawings are denoted by the same
reference signs, and the redundant descriptions are appropriately omitted. Also, the

embodiments do not limit the scope of the invention but are provided for illustrative
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purposes, and all the features and combinations thereof described in the embodiments
are not always essential for the invention.

A first embodiment of a portable electric cutter according to the present invention
will be described with reference to Fig. 1 to Fig. 6 and Fig. 17. The first embodiment is
a portable electric round saw, and it includes a housing 2 in which a brushless motor 1
is accommodated. The portable electric round saw includes a handle 3 integrated with
the housing 2 or coupled thereto as a separate member and having a switch 3a shown
in Fig. 4 for controlling the drive of the motor 1. The portable electric round saw
includes a round saw blade 4 driven to rotate by the motor 1. The portable electric
round saw includes a saw cover 5 attached to the housing 2, having a shape covering
almost upper half of an outer circumference of the round saw blade 4, and accom-
modating part of the outer circumference and a side surface on the motor 1 side of the
round saw blade 4. The portable electric round saw includes a base 6 coupled to the
housing 2 via the saw cover 5, having a bottom surface 6a slidable on a surface of a
material to be cut such as a timber, and having an opening through which the saw
blade 4 can protrude downward from the bottom surface 6a. The portable electric
round saw includes a centrifugal fan 7 fixed to an output shaft 1a of the motor 1,
rotated by the drive of the motor 1, and cooling the motor 1 by fan air generated by the
rotation. Also, the portable electric round saw has the structure in which a fan air
discharge port 5S¢ which discharges the fan air to the inside of the saw cover 5 and a fan
guide 5d by which the fan air discharge port Sc is partitioned are provided inside the
housing 2. The motor 1 and the fan 7 are disposed in a motor casing 2a corresponding
to a part of the housing 2 protruding toward the side opposite to the side on which the
saw cover 5 is disposed. The fan guide 5d is provided so as to annularly surround the
outer circumference of the fan 7 inside the motor casing 2a. As shown in Fig. 4, slit-
like cooling air vents 2b which communicate between the motor casing 2a and the
outside are formed in the housing 2 (slit-like openings are formed between protruding
ridges 2c¢). As described above, the cooling air vents 2b provided in the housing 2 on
the side opposite to the saw blade function as motor cooling air vents.

As shown in Fig. 3 and Fig. 4, a safety cover 17 which covers almost half of the
outer circumference of the round saw blade 4 is provided in the portable electric round
saw. The safety cover 17 is held in the saw cover 5 so as to be turned coaxially with a
drive shaft 10 of the round saw blade 4, and can be accommodated in the saw cover 5.
The safety cover 17 is biased by biasing means such as a spring (not shown), and takes
a position at which most part of the safety cover 17 protrudes downward from the
bottom surface 6a of the base 6 to prevent the exposure of the outer circumference of
the round saw blade 4 in its initial state. In the cutting operation, a front end part of the

safety cover 17 in a cutting direction (right side of Fig. 3) is brought in contact with an
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end part of a material to be cut. Then, by sliding the portable electric round saw in this
state in the cutting direction, the safety cover 17 turns so as to be accommodated in the
saw cover 5 against the spring, and the round saw blade 4 is exposed on the bottom
surface 6a of the base 6. In the case of a cutting process such as a cutout process in
which a part that is not continuous with the end face is cut out from the material to be
cut, the safety cover 17 can be turned by the operation of a lever 17a by an operator, so
that the saw blade 4 can be exposed on the bottom surface 6a of the base 6. The drive
shaft 10 to which the round saw blade 4 is attached and fixed works together with the
output shaft 1a of the motor 1 via a gear mechanism.

The saw cover 5 described above is coupled to the base 6 so as to interpose the round
saw blade 4 in the vicinity of the both end sides in the longitudinal direction of the
base 6. Although the details thereof are omitted, a mechanism to adjust the amount of
protrusion of the round saw blade 4 from the bottom surface of the base 6 by the
operation of a lever 18 and a mechanism to incline the rotation plane of the round saw
blade 4 with respect to the base 6 (that is, housing 2 is inclined with respect to the base
6) are provided.

Thus, the adoption of the brushless motor 1 makes it possible to achieve the high ef-
ficiency and reduction in size and weight. The brushless motor 1 needs to have the
circuit configuration as shown in Fig. 17. More specifically, the brushless motor 1
requires a driving circuit 20 including switching elements for switching the power
supplied to the brushless motor 1 and a control circuit 30 for controlling the driving
circuit 20. Also, the brushless motor 1 requires a rectifying and smoothing circuit 40
which converts AC power supply (for example, AC 100 V commercial power supply)
input from a power supply cord 25 extending from the back surface of the housing 2
into DC power for driving the brushless motor and a rotation state detection unit 50
which generates a signal in accordance with the rotation position of the brushless
motor 1.

In Fig. 1 and Fig. 17, the brushless motor 1 includes a rotator 1A, a stator 1B, and a
sensor magnet 1C integrated with the rotator 1A.

The AC power supply input is subjected to the full-wave rectification by a rectifier
(for example, diode bridge) 41 of the rectifying and smoothing circuit 40 and is
smoothed by a capacitor 42 serving as a smoothing capacitor, and is then supplied to
the driving circuit 20. The driving circuit 20 includes an inverter circuit made up of six
switching elements Q1 to Q6 such as FETs connected in a three-phase bridge con-
figuration. The control signal from the control circuit 30 is applied to respective gates
of the bridge-connected six switching elements Q1 to Q6. Respective drains or sources
of the six switching elements Q1 to Q6 are connected to star-connected stator coils U,
V, and W of the motor 1. The six switching elements Q1 to Q6 converts the DC
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voltage supplied to the inverter circuit into three-phase (U phase, V phase, and W
phase) voltages Vu, Vv, and Vw by performing the switching in accordance with the
control signal and supplies power to the stator coils U, V, and W to start and rotate the
brushless motor 1. The control circuit 30 includes, for example, a microcomputer.

The rotation state detection unit 50 includes the sensor magnet 1C integrated with the
rotator 1A of the motor 1 and rotation position detection elements 52 (for example,
Hall element) disposed on a sensor board 51 shown in Fig. 1 (however, illustration of
the rotation position detection element 52 is omitted in Fig. 1). As shown in Fig. 1, the
sensor board 51 is disposed at a position behind the motor 1 so as to closely face the
sensor magnet 1C. The control circuit 30 receives the signal of the rotation position
detection element 52 and transmits the control signal for controlling the drive of the
motor 1 to the driving circuit 20.

In the circuit configuration of Fig. 17, in particular, the cooling of the driving circuit
20 which consumes large amount of power and generates large amount of heat
becomes a problem. In this first embodiment, as shown in Fig. 1 and Fig. 6, a circuit
board 60 in which the driving circuit 20, the control circuit 30, and the rectifying and
smoothing circuit 40 are mounted on one board is disposed in a circuit board casing 65
in the housing 1. For example, the switching elements Q1 to Q6, the rectifier 41, the
capacitor 42 and others are mounted on an upper side of the circuit board 60. Also, the
microcomputer and others of the control circuit 30 are disposed at a position on the
board where they are less likely to be affected by these heat generating components.
Note that the motor 1, the sensor board 51, and the circuit board 60 are electrically
connected to one another by a number of wires 68.

The circuit board casing 65 is located at a height position between the handle 3 and
the base 6 and is formed inside a protruding portion 69 (protruding toward the saw
cover 5 side) provided in a part of the housing 2 located on a radially outer side of the
fan 7. The radially outer side of the fan 7 corresponds to the direction orthogonal to the
rotation axis of the fan 7. Also, four side surfaces of the circuit board casing 65 are
almost surrounded by the outer wall of the housing 2 and a partition wall 70 of the
motor casing 2a. Note that, as shown in Fig. 4, a number of circuit board cooling air
vents 66 are formed in the housing 2 on the side opposite to the saw blade, and as
shown in Fig. 5, a number of circuit board cooling air vents 67 are formed in a side
surface of the housing 2. Also, at the back of the fan guide 5d, that is, between a back
surface of the fan guide 5d and the outer wall of the housing 2, a space serving as an
air flow path which communicates between the motor casing 2a and the circuit board
casing 65 is provided. The reason why the circuit board casing 65 is located at a height
position between the handle 3 and the base 6 is because the circuit board casing 65 at

that position does not disturb the operation by the operator who grasps the handle 3.
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Also, the reason why the circuit board casing 65 is located on a radially outer side of
the fan 7 is because the cooling air reaching the inside of the fan guide 5d from the
circuit board cooling air vents 66 and 67 is generated by efficiently utilizing the
negative pressure inside the fan guide 5d caused by the rotation of the fan 7.

In the first embodiment described above, in the cutting operation, the worker who
grasps the handle 3 turns on the switch 3a in the state where the bottom surface 6a of
the base 6 is placed on the material to be cut. Then, the brushless motor 1 is started and
the round saw blade 4 is driven to rotate, thereby cutting the material to be cut while
sliding the base 6 on the material to be cut.

The cooling of the brushless motor 1 and the cooling of the circuit board 60 after
starting the brushless motor 1 are carried out in the manner shown in Fig. 6. More
specifically, the centrifugal fan 7 attached and fixed to the output shaft 1a of the motor
1 is rotated, and the fan air for cooling is introduced to the motor casing 2a through the
slit-like cooling air vents 2b at the back of the motor 1. The fan air introduced to the
motor casing 2a passes through the space between the rotator 1A and the stator 1B of
the motor 1, enters the fan guide 5d while cooling the motor 1, and is then discharged
to the saw cover 5 side through the fan air discharge port 5Sc.

Since the inside of the fan guide 5d has the negative pressure relative to the circuit
board casing 65 due to the rotation of the fan 7, the fan air is introduced to the circuit
board casing 65 through the circuit board cooling air vents 66 and 67 (see Fig. 4 and
Fig. 5). The fan air introduced to the circuit board casing 65 passes through the circuit
board casing 65 while cooling the circuit board 60 on which the switching elements Q1
to Q6, the rectifier 41, the capacitor 42 and others are mounted, enters the motor casing
2a, and then reaches the inside of the fan guide 5d. Here, since the cooling air which
cools the brushless motor 1 and the cooling air which cools the circuit board 60 are
taken in through respectively different openings, the brushless motor 1 and the circuit
board 60 can be efficiently cooled. Also, the circuit board casing 65 communicates
with the motor casing 2a on the downstream side of the cooling air flow path of the
brushless motor 1 and the cooling air flow path of the circuit board 60. Therefore, the
air heated by cooling one of the brushless motor 1 and the circuit board 60 is not
supplied to the other of the brushless motor 1 and the circuit board 60.

According to the present embodiment, the following effects can be achieved.

(1) Since the circuit board 60 for driving the brushless motor 1 is disposed at the
position inside the housing 2 located between the handle 3 of the housing 2 in which
the motor 1 is accommodated and the base 6 and in a flow path of fan air, it is possible
to cool the circuit board 60 without impairing the operability and greatly changing the
shape of the housing 2 in which the motor 1 is accommodated.

(2) Since the circuit board 60 is disposed on the radially outer side of the fan 7 when
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the direction orthogonal to the rotation axis of the centrifugal fan 7 is defined as the
radial direction, the fan air entering from the circuit board cooling air vents 66 and 67
to pass through the circuit board 60 can be generated by efficiently utilizing the
negative pressure inside the fan guide 5d caused by the rotation of the centrifugal fan
7.

(3) Since the circuit board cooling air vents 66 are provided on the side of the housing
2 opposite to the side where the round saw blade is provided, chips of the material to
be cut are less likely to enter the housing 2 through the vents 66.

(4) Since the circuit board 60 is located below the handle 3, wire connection to the
switch 3a on the handle 3 side and the power supply cord 25 can be facilitated.

A second embodiment of the present invention will be described with reference to
Fig. 7 to Fig. 11. Since the second embodiment is substantially similar to the first em-
bodiment except the cooling structure of the circuit board, the difference will be
described below.

In the second embodiment, the driving circuit 20 and the rectifying and smoothing
circuit 40 of Fig. 17 are mounted on a first circuit board (first board) 60A, and the
control circuit 30 is mounted on a second circuit board (second board) 60B. The first
circuit board 60A is disposed at the position inside the housing 2 located between the
handle 3 and the base 6, that is, in a circuit board casing 65A. The circuit board casing
65A is the same as the first embodiment described above in the point that it is formed
inside a protruding portion 69A (protruding toward the saw cover 5 side) provided in a
part of the housing 2 located on a radially outer side of the fan 7 when the direction or-
thogonal to the rotation axis of the fan 7 is defined as the radial direction. However,
since the control circuit 30 is mounted on another board, the first circuit board 60A can
be reduced in size and the protruding portion 69A (protruding toward the saw cover 5
side) provided in a part of the housing 2 can also be reduced in size, and thus the
second embodiment is advantageous in operability.

The second circuit board 60B on which the control circuit 30 is mounted is disposed
at the position away from the first circuit board 60A, for example, in the space between
an inner wall of the motor casing 2a and the stator 1B of the motor 1 (disposed
vertically with respect to the plane of paper in Fig. 7). In this case, the electrical
connection between the rotation position detection element 52 mounted on the sensor
board 51 and the control circuit 30 in Fig. 17 is shortened, and the influence of noise or
the like can be suppressed.

The cooling of the brushless motor 1 and the cooling of the first and second circuit
boards 60A and 60B after starting the brushless motor 1 are carried out in the manner
shown in Fig. 11. More specifically, the centrifugal fan 7 attached and fixed to the

output shaft 1a of the motor 1 is rotated, and the fan air for cooling is introduced to the
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motor casing 2a through the slit-like cooling air vents 2b at the back of the motor. The
fan air introduced to the motor casing 2a passes through the space between the rotator
1A and the stator 1B of the motor 1 to cool the motor 1, enters the fan guide 5d
through the outer side of the stator 1B while cooling the second circuit board 60B, and
is then discharged to the saw cover 5 side through the fan air discharge port 5Sc.

Since the inside of the fan guide 5d has the negative pressure relative to the circuit
board casing 65A due to the rotation of the fan 7, the fan air is introduced to the circuit
board casing 65A through the circuit board cooling air vents 66 and 67 shown in Fig. 9
and Fig. 10. The fan air introduced to the circuit board casing 65A passes through the
circuit board casing 65A while cooling the first circuit board 60A on which the
switching elements Q1 to Q6, the rectifier 41, the capacitor 42 and others are mounted,
enters the motor casing 2a, and then reaches the inside of the fan guide 5d.

The effect of the second embodiment is substantially similar to that of the first em-
bodiment. However, since the control circuit 30 is mounted on another board, the
second embodiment is different from the first embodiment in that the area of the first
circuit board 60A on which the driving circuit 20 and the rectifying and smoothing
circuit 40 are mounted can be reduced and the amount of protrusion of the housing 2 to
the saw cover 5 side can be reduced. Furthermore, since the control circuit 30 is
mounted on another board, the influence from heat generating components such as the
driving circuit 20 and the rectifying and smoothing circuit 40 can be suppressed.
Moreover, since the second circuit board 60B on which the control circuit 30 is
mounted is disposed near the sensor board 51, the electrical connection between the
rotation position detection element 52 and the control circuit 30 in Fig. 17 can be
shortened, so that it is possible to form the structure in which the influence of noise or
the like can be suppressed.

A third embodiment of the present invention will be described with reference to Fig.
12 to Fig. 16. Since the third embodiment is substantially similar to the first em-
bodiment except the cooling structure of the circuit board, the difference will be
described below.

In the third embodiment, the driving circuit 20 of Fig. 17 is mounted on a first circuit
board (first board) 60C, and the control circuit 30 is mounted on a second circuit board
(second board) 60D. The second circuit board 60D is disposed at the position inside
the housing 2 located between the handle 3 and the base 6, that is, in a circuit board
casing 65B. The circuit board casing 65B is formed inside a part of the housing 2
located on a radially outer side of the fan 7 when the direction orthogonal to the
rotation axis of the fan 7 is defined as the radial direction. Since the driving circuit 20
and the rectifying and smoothing circuit 40 are mounted on another board, the second

circuit board 60B on which the control circuit 30 is mounted can be reduced in size,
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and the protruding portion (protruding toward the saw cover 5 side) provided for
mounting the second circuit board 60D in a part of the housing 2 can be eliminated.
Accordingly, the third embodiment is advantageous in operability. For example, the
operation of the lever 18 which adjusts the amount of protrusion of the round saw
blade 4 from the bottom surface of the base 6 in Fig. 12 and Fig. 16 can be facilitated.

The first circuit board 60C on which the driving circuit 20 and the rectifying and
smoothing circuit 40 are mounted is disposed at the position away from the second
circuit board 60D, for example, in the space between an inner wall of the motor casing
2a and the stator 1B of the motor 1. The circuit board cooling air vents 67 are formed
also in the sidewall part of the motor casing 2a.

The cooling of the brushless motor 1 and the cooling of the first circuit board 60C
and the second circuit board 60D after starting the brushless motor 1 are carried out in
the manner shown in Fig. 16. More specifically, the centrifugal fan 7 attached and
fixed to the output shaft 1a of the motor 1 is rotated, and the fan air for cooling is in-
troduced to the motor casing 2a through the slit-like cooling air vents 2b at the back of
the motor 1. The fan air introduced to the motor casing 2a passes through the space
between the rotator 1A and the stator 1B of the motor 1 to cool the motor 1, enters the
fan guide 5d through the outer side of the stator 1B while cooling the first circuit board
60C on which the switching elements Q1 to Q6, the rectifier 41, the capacitor 42 and
others are mounted, and is then discharged to the saw cover 5 side through the fan air
discharge port Sc.

Since the inside of the fan guide 5d has the negative pressure relative to the circuit
board casing 65B due to the rotation of the fan 7, the fan air is introduced to the circuit
board casing 65B through the circuit board cooling air vents 66 and 67 shown in Fig.
14 and Fig. 15. The fan air introduced to the circuit board casing 65B passes through
the circuit board casing 65B while cooling the second circuit board 60D, enters the
motor casing 2a, and then reaches the inside of the fan guide 5d.

In the case of the third embodiment, since the control circuit 30 is mounted on
another board, that is, the second circuit board 60D, the area of the second circuit
board 60D can be reduced, and the circuit board casing 65B in which the second circuit
board 60D is accommodated can also be made small, so that the amount of protrusion
of the housing 2 to the saw cover 5 side can be further reduced. As a result, the op-
erability of the lever 18 which adjusts the amount of protrusion of the round saw blade
4 from the bottom surface of the base 6 can be improved. Also, the first circuit board
60C on which the driving circuit 20 and the rectifying and smoothing circuit 40 are
mounted is disposed at the position on a lateral side of the motor 1 inside the housing 2
and in a flow path of fan air. As described above, the circuit board 60C is disposed at a

position on a lateral side of the motor 1 so as to extend in parallel to the output shaft 1a
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corresponding to the rotation axis of the motor 1. More specifically, since the first
circuit board 60C is disposed on the lateral side of the motor 1 inside the motor casing
2a, sufficient fan air can be easily supplied.

In the foregoing, the present invention has been concretely described based on the
embodiments. However, the person skilled in the art can understand that various modi-
fications and alterations of the respective constituent elements and process steps in the
embodiments can be made within the scope described in claims. A modified example
will be briefly described below.

In the first embodiment, the circuit board 60 may have a structure made up of a
plurality of boards stacked on each other, in which components of a driving circuit
with large power consumption are mounted on an uppermost board and a control
circuit with small power consumption is mounted on a lower board. In this case, it is
possible to achieve the effect of reducing the floor space of the board.

The respective embodiments of the portable electric cutter will be collectively
described below.

A portable electric cutter according to an embodiment is a portable electric cutter
provided with a motor, the portable electric cutter includes a housing in which the
motor is accommodated, a saw blade driven to rotate by the motor, a base coupled to
the housing, having a bottom surface slidable on a material to be cut, and having an
opening through which the saw blade can protrude downward from the bottom surface,
a fan driven to rotate by the motor and cooling the motor by fan air generated by the
rotation, a driving circuit including switching elements for switching power supplied to
the motor, a control circuit for controlling the driving circuit, and a circuit board on
which one or both of the driving circuit and the control circuit is mounted, and motor
cooling air vents are provided in the housing on a side opposite to the saw blade, and
circuit board cooling air vents are provided in the housing on the side opposite to the
saw blade.

In a portable electric cutter according to another embodiment, the circuit board is
disposed on a radially outer side of the fan when a direction orthogonal to a rotation
axis of the fan is defined as a radial direction.

In a portable electric cutter according to another embodiment, the fan is ac-
commodated in a motor casing in the housing together with the motor, an inside of the
housing in which the circuit board is accommodated communicates with the motor
casing, and the circuit board is disposed between circuit board cooling air vents
provided in the housing and the motor casing.

In a portable electric cutter according to another embodiment, the driving circuit is
mounted on a first board, the control circuit is mounted on a second board, the first

board is disposed at a position inside the housing located between a handle of the
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housing and the base, and the second board is disposed at a position away from the
first board.

In a portable electric cutter according to another embodiment, the driving circuit is
mounted on a first board, the control circuit is mounted on a second board, the second
board is disposed at a position inside the housing located between a handle of the
housing and the base, and the first board is disposed at a position on a lateral side of
the motor inside the housing and in a flow path of the fan air.

In a portable electric cutter according to another embodiment, a rectifier and a
smoothing capacitor for converting AC power supply input into DC power for driving
a brushless motor are further mounted on the first board.

In a portable electric cutter according to another embodiment, the motor is a
brushless motor, a rotation state detection unit for generating a signal in accordance
with a rotation position of the motor is provided, and the control circuit receives the
signal of the rotation state detection unit and transmits a signal for controlling the drive
of the motor to the driving circuit.

A portable electric cutter according to another embodiment is a portable electric
cutter provided with a motor, the portable electric cutter includes a housing in which
the motor is accommodated, a saw blade driven to rotate by the motor, a base coupled
to the housing, having a bottom surface slidable on a material to be cut, and having an
opening through which the saw blade can protrude downward from the bottom surface,
a fan driven to rotate by the motor and cooling the motor by fan air generated by the
rotation, a driving circuit including switching elements for switching power supplied to
the motor, and a control circuit for controlling the driving circuit, and a circuit board
on which one or both of the driving circuit and the control circuit is mounted is
disposed at a position on a lateral side of the motor so as to extend in parallel to a
rotation axis of the motor.

In a portable electric cutter according to another embodiment, at least a part of the
circuit board is disposed at a position inside the housing located between a handle of

the housing and the base and in a flow path of the fan air.
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Claims

[Claim 1] A portable electric cutter having a motor, the portable electric cutter

comprising:

a housing in which the motor is accommodated;

a saw blade driven to rotate by the motor;

a base coupled to the housing, having a bottom surface slidable on a
material to be cut, and having an opening through which the saw blade
can protrude downward from the bottom surface;

a fan driven to rotate by the motor and cooling the motor by fan air
generated by the rotation;

a driving circuit including switching elements for switching power
supplied to the motor;

a control circuit for controlling the driving circuit; and

a circuit board on which one or both of the driving circuit and the
control circuit is mounted,

characterized in that motor cooling air vents are provided in the
housing on a side opposite to the saw blade, and circuit board cooling
air vents are provided in the housing on the side opposite to the saw
blade.

[Claim 2] The portable electric cutter according to claim 1, wherein the circuit
board is disposed on a radially outer side of the fan when a direction or-
thogonal to a rotation axis of the fan is defined as a radial direction.

[Claim 3] The portable electric cutter according to claim 1, wherein the fan is ac-
commodated in a motor casing in the housing together with the motor,
an inside of the housing in which the circuit board is accommodated
communicates with the motor casing, and
the circuit board is disposed between the circuit board cooling air vents
provided in the housing and the motor casing.

[Claim 4] The portable electric cutter according to claim 1, wherein the driving
circuit is mounted on a first board, the control circuit is mounted on a
second board, the first board is disposed at a position inside the housing
located between a handle of the housing and the base, and the second
board is disposed at a position away from the first board.

[Claim 5] The portable electric cutter according to claim 1, wherein the driving
circuit is mounted on a first board, the control circuit is mounted on a
second board, the second board is disposed at a position inside the

housing located between a handle of the housing and the base, and the
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first board is disposed at a position on a lateral side of the motor inside
the housing and in a flow path of the fan air.

The portable electric cutter according to claim 4, wherein a rectifier and
a smoothing capacitor for converting AC power supply input into DC
power for driving a brushless motor are further mounted on the first
board.

The portable electric cutter according to claim 1, wherein the motor is a
brushless motor,

a rotation state detection unit for generating a signal in accordance with
a rotation position of the motor is provided, and

the control circuit receives the signal of the rotation state detection unit
and transmits a signal for controlling the drive of the motor to the
driving circuit.

A portable electric cutter having a motor, the portable electric cutter
comprising:

a housing in which the motor is accommodated;

a saw blade driven to rotate by the motor;

a base coupled to the housing, having a bottom surface slidable on a
material to be cut, and having an opening through which the saw blade
can protrude downward from the bottom surface;

a fan driven to rotate by the motor and cooling the motor by fan air
generated by the rotation;

a driving circuit including switching elements for switching power
supplied to the motor; and

a control circuit for controlling the driving circuit,

characterized in that a circuit board on which one or both of the driving
circuit and the control circuit is mounted is disposed at a position on a
lateral side of the motor so as to extend in parallel to a rotation axis of
the motor.

The portable electric cutter according to claim 8, wherein at least a part
of the circuit board is disposed at a position inside the housing located
between a handle of the housing and the base and in a flow path of the

fan air.
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