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(54) ELECTRIC OUTBOARD MACHINE

(57)  Anelectric outboard machine (1) for propelling a
boat, includes: an outer case (3) provided in a lower part
of the machine; a propeller (21) rotatably supported in the
outer case; and a motor (25) provided in the outer case
and rotates the propeller. The outer case (3) includes a
cylindrical portion (5) including an axis. The cylindrical
portion (5) includes a front motor support portion (61) and
a rear motor support portion (81, 101). The rear motor
support portion is a member that is formed in an annular
shape and detachable from the cylindrical portion, and
the rear motor support portion is attached to the cylind-
rical portion by coupling an outer circumferential surface
of the rear motor support portion and an inner circumfer-
ential surface of the cylindrical portion to each other.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to an electric out-
board machine.

BACKGROUND ART

[0002] An electric outboard machine is known that
includes a motor (electric motor) as a power source for
rotating a propeller. In some electric outboard machines,
a motor is located on a lower part of the electric outboard
machine, that is, a portion of the electric outboard ma-
chine that is submerged in the water. JPH10-16886A
(Patent Literature 1) describes a boat propulsion device
that corresponds to such an electric outboard machine.
[0003] The boat propulsion device described in the
above publication is provided with an electric drive unit
at its lower portion. The electric drive unit has a casing
that forms an outer shell thereof, and an electric motor is
accommodated within the casing. The electric motor
includes a motor case that constitutes a part of a stator,
and a rotor accommodated in the motor case. In addition,
the electric motor is fixed to the casing by coupling a
support piece provided at a front end of the motor case to
a partition plate of the casing using a bolt.

CITATION LIST
PATENT LITERATURE

[0004] Patent Literature 1: JPH10-16886A

[0005] Generally, when fixing a motor to an apparatus
equipped with the motor, a flange or bracket that pro-
trudes outward from an outer circumferential portion of a
motor case having a cylindrical shape is provided on the
motor case, and the motor is fixed to the apparatus by
coupling the flange or bracket to a housing of the appa-
ratus or the like. In the boat propulsion device described
in the above publication, the electric motor is fixed to the
casing by connecting a support piece that protrudes
outward (downward) from an outer circumferential por-
tion of a front end of the motor case to a partition plate of
the casing.

[0006] However, when a motor is mounted inside an
outer case that forms an outer shell of a lower part of an
electric outboard machine and the motor is fixed to the
outer case by a method of providing a flange or bracketon
the motor case of the motor that protrudes outward from
an outer circumferential portion of the motor case and
connecting the flange or bracket to an inside part of the
outer case, vertical or horizontal dimensions of the outer
case will increase depending on an amount by which the
flange or bracket protrudes outward from the outer cir-
cumferential portion of the motor case. In this way, in-
creasing the size of the outer case by increasing the
vertical or horizontal dimensions has disadvantages
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such as increasing water resistance when the boat is
propelled.

SUMMARY

[0007] The presentinvention is made in consideration
of the circumstances described above, for example, and
an object of the present invention is to provide an electric
outboard machine that can prevent an increase in size of
an outer case that accommodates a motor.

[0008] In order to solve the above problems, the pre-
sentinvention is an electric outboard machine for propel-
ling a boat, electric outboard machine including an outer
case provided in a lower part of the electric outboard
machine, a propeller rotatably supported in the outer
case, and a motor provided in the outer case and con-
figured to rotate the propeller, where the outer case
includes: a cylindrical portion including an axis extending
in a front-rear direction and in which the motor is dis-
posed, the cylindrical portion includes: a front motor
support portion configured to support the motor from a
front side so as to prevent the motor from moving forward
relative to the cylindrical portion; and a rear motor support
portion configured to support the motor from a rear side
so as to prevent the motor from moving rearward relative
to the cylindrical portion, and the rear motor support
portion is a member that is formed in an annular shape
and detachable from the cylindrical portion, and the rear
motor support portion is attached to the cylindrical portion
by coupling an outer circumferential surface of the rear
motor support portion and an inner circumferential sur-
face of the cylindrical portion to each other.

[0009] Accordingtothe presentinvention, itis possible
to prevent the outer case that accommodates the motor
from becoming large in size.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

FIG. 1 is an overall view illustrating an electric out-
board machine according to an example of the pre-
sent invention.

FIG. 2 is a cross-sectional view illustrating a lower
unit of the electric outboard machine according to the
example of the present invention.

FIG. 3 is an external view illustrating a state in which
an outer case body to which a motor is attached is
viewed from behind in the electric outboard machine
according to the example of the present invention.
FIG. 4 is a cross-sectional view illustrating the motor,
the outer case body, and the like taken along aline E-
E in FIG. 3.

FIG. 5 is a cross-sectional view illustrating the elec-
tric outboard machine according to the example of
the present invention with the outer case body, the
motor, a washer, a rear motor support member, and
the like disassembled.
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FIG. 6 is an enlarged view of a rear part of the outer
case body in FIG. 4.

FIG. 7Ais an external view illustrating the outer case
body of the electric outboard machine according to
the example of the present invention as viewed from
behind, and FIG. 7B is an external view illustrating
the motor of the electric outboard machine as viewed
from behind.

FIG. 8A is an external view illustrating the washer in
the electric outboard machine according to the ex-
ample of the present invention as viewed from be-
hind, and FIG. 8B is an external view illustrating the
rear motor support member in the electric outboard
machine as viewed from behind.

FIG. 9Ais an external view illustrating the rear motor
support member to which the washeris coupledinan
electric outboard machine according to the example
of the present invention, as viewed from behind, and
FIG. 9B is a cross-sectional view illustrating the
washer and the rear motor support member taken
along a line F-F in FIG. 9A.

FIG. 10 is an external view illustrating a modification
example of the rear motor support member in the
electric outboard machine according to the example
of the present invention.

DESCRIPTION OF EMBODIMENTS

[0011] An electric outboard machine according to an
embodiment of the present invention includes an outer
case provided in a lower part of the electric outboard
machine, a propeller rotatably supported in the outer
case, and a motor provided in the outer case and con-
figured to rotate the propeller. The outer case also in-
cludes a cylindrical portion, which is formed into a cylind-
rical shape having an axis extending in a front-rear direc-
tion, and the motor is disposed inside the cylindrical
portion. Further, the cylindrical portion is provided with
a front motor support portion that supports the motor from
a front side so as to prevent the motor from moving
forward relative to the cylindrical portion. Furthermore,
the cylindrical portion is provided with a rear motor sup-
port portion that supports the motor from a rear side so as
to prevent the motor from moving rearward relative to the
cylindrical portion. Additionally, the rear motor support
portion is a member that is formed in an annular shape
and detachable from the cylindrical portion. In addition,
the rear motor support portion is attached to the cylind-
rical portion by coupling an outer circumferential surface
and an inner circumferential surface of the cylindrical
portion to each other.

[0012] According to the electric outboard machine of
this embodiment, the motor arranged inside the cylind-
rical portion can be fixed inside the cylindrical portion by
being pinched in the front-rear direction between the front
motor support portion and the rear motor support portion.
Therefore, with the electric outboard machine of this
embodiment, when fixing the motor to the outer case, it
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is not necessary to provide the motor case with aflange or
bracket that protrudes outward from an outer circumfer-
ential portion of the motor case of the motor, as in the
related art described above. Therefore, it is possible to
prevent vertical or horizontal dimensions of the outer
case from increasing depending on an amount of protru-
sion of the flange or bracket protruding outward from the
outer circumferential portion of the motor case, and it is
possible to suppress an increase in the size of the outer
case.

Example

[0013] An example of the present invention will be
described with reference to the drawings. For ease of
description, when describing directions of up (Ud), down
(Dd), front (Fd), back (Bd), left (Ld), and right (Rd) in
relation to the examples, the arrows will be referred to in
the lower left corner of each figure.

Electric Outboard Machine

[0014] FIG. 1illustrates an electric outboard machine 1
according to an example of the present invention. The
electric outboard machine 1 is a device for propelling a
boat, and is attached to the boat. As illustrated in FIG. 1,
the electric outboard machine 1 includes a lower unit 2,
an operating handle 91, a connecting portion 93, a clamp
bracket 94, and a swivel bracket 95.

[0015] Thelowerunit2is a unit provided at a lower part
of the electric outboard machine 1. The lower unit 2 is
provided with a propeller 21, a motor 25, and the like. The
operating handle 91 is a handle for operating the electric
outboard machine 1 and is provided on an upper part of
the electric outboard machine 1. The connecting portion
93 is a member that connects the lower unit 2 and the
operating handle 91, and is formed in a columnar or
tubular shape that extends in an up-down direction.
The clamp bracket 94 is a mechanism for attaching
and fixing the electric outboard machine 1 to a transom
of the boat. The swivel bracket 95 is a mechanism that
supports the connecting portion 93 so that the connecting
portion 93 can pivot about its axis A. The swivel bracket
95 is connected to the clamp bracket 94.

[0016] When the electric outboard machine 1 is at-
tached to the transom of the boat and the boat is stopped,
the lower unit 2 is positioned below the water surface, and
the operating handle 91, the clamp bracket 94, and the
swivel bracket 95 are positioned above the water surface.
An operator can change the rotation speed and direction
of the motor 25 provided in the lower unit 2 by grasping a
grip 92 provided at a tip of the operating handle 91 and
pivoting the grip 92 around its axis B. By changing the
rotation speed of the motor 25, the rotation speed of the
propeller 21 can be changed, and the speed of the boat
can be changed. In addition, by changing the rotation
direction of the motor 25, the rotation direction of the
propeller 21 can be changed, and the boat can be
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switched between forward and reverse motion. In addi-
tion, the operator can grasp the grip 92 and pivot the
operating handle 91 around the axis A of the connecting
portion 93 to pivot the lower unit 2 horizontally and
change the direction of the propeller 21 provided on
the lower unit 2. By changing the direction of the propeller
21, the boat can be turned.

Lower Unit

[0017] FIG.2illustrates a cross section of the lower unit
2 as viewed from the left, taken along a plane that passes
through a center of the lower unit 2 in a left-right direction
and extends in up-down and front-rear directions.
[0018] Asillustratedin FIG. 2, the lower unit 2 includes
an outer case 3, the propeller 21, a propeller shaft 22, the
motor 25, areduction gear41, aninverter42, and the like.
[0019] The outer case 3 forms an outer shell of the
lower unit 2. With the electric outboard machine 1
mounted on the transom of the boat, when the boat is
stationary, the outer case 3 is disposed in water. The
outer case 3 includes an outer case body 4, a reduction
gear case portion 11, an inner lid 51, an outer lid 54, and
the like.

[0020] As illustrated in FIG. 1, the outer case body 4
has a cylindrical portion 5 formed in a cylindrical shape
having an axis extending in the front-rear direction, and a
columnar portion 6 formed in a columnar shape extend-
ing upward from the cylindrical portion 5. The outer case
body 4 is made of a metal material such as aluminum. In
addition, a skeg 7 is integrally formed or attached to a
lower end of the cylindrical portion 5. An anti-cavitation
plate 8 is integrally formed or attached to an upper portion
of the columnar portion 6.

[0021] The reduction gear case portion 11 has an axis
extending in the front-rear direction and is formed in a
cylindrical shape of which a diameter decreases toward
the rear. The reduction gear case portion 11 is formed, for
example, from the same material as the outer case body
4. Thereduction gear case portion 11 is attached to arear
end of the cylindrical portion 5 of the outer case body 4. As
illustrated in FIG. 2, a front end of the reduction gear case
portion 11 is inserted into an opening portion 5B on a rear
side of the cylindrical portion 5. The reduction gear case
portion 11 is fixed to arear portion of the outer case body 4
using a coupling member 13 such as a bolt. In addition, a
seal 14 (for example, a sealing member such as an O-
ring) is provided between the cylindrical portion 5 and the
reduction gear case portion 11 to prevent water from
entering the outer case 3 and to prevent lubricating oil
from inside the outer case 3 from leaking out of the outer
case 3.

[0022] Theinnerlid 51 and the outerlid 54 are attached
to a front end of the cylindrical portion 5 of the outer case
body 4. The opening portion 5A on the front side of the
cylindrical portion 5 is doubly covered by the inner lid 51
and the outer lid 54.

[0023] The inner lid 51 is formed in a circular plate
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shape and has an outer diameter approximately equal
to an inner diameter of the cylindrical portion 5 so that it
fits inside the cylindrical portion 5. The inner lid 51 is
attached to an innermost portion of the opening portion
5A on the front side of the cylindrical portion 5, and closes
the opening portion 5A in that position. In addition, a seal
52 (for example, a sealing member such as an O-ring) is
provided between the inner lid 51 and the cylindrical
portion 5 to prevent water from entering the inverter
accommodating portion 9 or the motor accommodating
portion 10 of the outer case 3.

[0024] Further, in the opening portion 5A, a stopper 53
is provided in front of the inner lid 51 to prevent the inner
lid 51 from coming off the cylindrical portion 5. The
stopper 53 is fastened within the opening portion 5A by
coupling between threads formed on its outer circumfer-
ential surface and threads formed on an inner circumfer-
ential surface of the front end of the cylindrical portion 5.
[0025] The outer lid 54 is formed in a spherical crown
shape or a cup shape. The outer lid 54 is attached to an
open end of the opening portion 5A, and in that position
closes the opening portion 5A. The outer lid 54 is fas-
tened to the open end of the opening portion 5A by
coupling threads formed on an outer circumferential sur-
face of its rear portion with threads formed on an inner
circumferential surface of the front end of the cylindrical
portion 5. A seal 55 (for example, a sealing member such
as an O-ring) is provided between the outer lid 54 and the
cylindrical portion 5 to prevent water from entering the
outer case 3. Further, the outer lid 54 is connected to the
stopper 53 by a connecting member 56 such as a bolt.
[0026] Further, aninverteraccommodating portion 9, a
motor accommodating portion 10, and a reduction gear
accommodating portion 12 are provided within the outer
case 3. Specifically, the inverter accommodating portion
9 and the motor accommodating portion 10 are provided
inside the cylindrical portion 5 of the outer case body 4.
The inverteraccommodating portion 9 is disposed in front
of the motor accommodating portion 10. The reduction
gear accommodating portion 12 is provided inside the
reduction gear case portion 11. The reduction gear ac-
commodating portion 12 is disposed behind the motor
accommodating portion 10.

[0027] The propeller 21 generates a propulsive force
forthe boat by rotating. The propeller 21 is disposed atthe
rear of the outer case 3 and is rotatably supported by the
outer case 3 via the propeller shaft 22 and a bearing 23.
The propeller shaft 22 extends in the front-rear direction.
A front portion of the propeller shaft 22 is disposed within
the reduction gear accommodating portion 12 and is
rotatably supported by the reduction gear case portion
11 via the bearing 23. Furthermore, the propeller 21 is
attached and fixed to a rear end of the propeller shaft 22.
In addition, a seal 24 (sealing member, sealing mechan-
ism, or the like) is provided between a rear end of the
reduction gear case portion 11 and the propeller shaft 22
to prevent water from entering the outer case 3 and to
prevent lubricating oil from inside the outer case 3 from
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leaking out of the outer case 3.

[0028] The motor 25 is a power source that rotates the
propeller 21. The motor 25 is disposed within the motor
accommodating portion 10 of the outer case 3. The motor
25 is, for example, an AC motor. The motor 25 has an
output shaft 26, a rotor 27, a stator 28, and a motor case
29. The motor case 29 also has a motor case body 30 and
a closing member 31.

[0029] The motor case body 30 is formed in a cylind-
rical shape with a bottom. The motor case body 30 is
disposed so that its axis faces the front-rear direction.
Moreover, the motor case body 30 is arranged so that a
bottom portion at one axial end thereof faces forward and
an opening portion at the other axial end thereof faces
backward. The closing member 31 is formed in a disk
shape having an outer diameter substantially equal to an
inner diameter of the motor case body 30. Furthermore, a
through hole for passing the output shaft 26 is formed in
the center of the closing member 31. The closing member
31 is attached to the other axial end (rear end) of the
motor case body 30, and more specifically, is fitted into an
opening portion of the motor case body 30.

[0030] The output shaft 26, the rotor 27, and the stator
28 are disposed within a motor case 29. The output shaft
26 extends in the front-rear direction and is rotatably
supported by the motor case 29 via a bearing. In addition,
arear end portion of the output shaft 26 passes through a
through hole formed in the center of the closing member
31 and protrudes outside the motor case 29, and a rear
end of the output shaft 26 is connected to the reduction
gear 41. The rotor 27 is located on an outer periphery of
the output shaft 26 and rotates integrally with the output
shaft 26. The stator 28 is located on an outer periphery of
the rotor 27 and is fixed to the motor case 29. Further, a
seal 32 (sealing member, sealing mechanism, or the like)
is provided between the output shaft 26 and the closing
member 31 to seal the gap between them.

[0031] The reduction gear 41 is a device that transmits
the rotation of the output shaft 26 to the propeller shaft 22
while reducing the rotation speed, and has, for example,
a planetary reduction mechanism. The reduction gear 41
is disposed within the reduction gear accommodating
portion 12 of the outer case 3. Furthermore, lubricating
oil is sealed inside the reduction gear accommodating
portion 12 for lubricating and cooling the reduction gear
41 and the bearing 23.

[0032] The inverter 42 is a device that controls the
driving of the motor 25. The inverter 42 outputs a drive
current to the motor 25 for driving the motor 25. The
inverter 42 is disposed in the inverter accommodating
portion 9 of the outer case 3. In addition, a signal cable 43
for transmitting a control signal to the inverter 42 and a
power cable 44 for supplying power to the inverter 42 are
connected to the inverter 42.

Motor Placement

[0033] FIG. 3illustrates the outer case body 4 to which
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the motor 25 is attached as viewed from the rear. FIG. 4
illustrates cross sections of the motor 25, the outer case
body 4, and the like taken along a line E--E in FIG. 3, as
viewed from the left. FIG. 5illustrates the outer case body
4, the motor 25, a washer 71, a rear motor support
member 81, and the like in FIG. 4 in an exploded state.
[0034] As illustrated in FIGS. 4 and 5, the motor 25 is
inserted into the cylindrical portion 5 of the outer case
body 4 from the rear, and is removably fitted within the
cylindrical portion 5. In addition, the motor 25 is disposed
coaxially with the cylindrical portion 5.

[0035] Aprotrusion 30Aisformedonafrontend portion
of a peripheral wall of the motor case 29, protruding
slightly radially outward from an outer circumferential
surface of the peripheral wall. The protrusion 30A is
formed around the entire periphery of the motor case
29. Aprotrusion 30B is formed on a rear end portion of the
peripheral wall of the motor case 29, protruding slightly
radially outward from the outer circumferential surface of
the peripheral wall. The protrusion 30B is formed around
the entire periphery of the motor case 29. An outer
diameter of a part of the motor 25 (motor case 29) where
the protrusion 30A is formed is approximately equal to the
inner diameter of the cylindrical portion 5. Further, the
outer diameter of a part of the motor 25 (motor case 29)
where the protrusion 30B is formed is approximately
equal to the inner diameter of the cylindrical portion 5.
When the motor 25 is disposed inside the cylindrical
portion 5 (inside the motor accommodating portion 10)
as illustrated in FIG. 4, an outer peripheral surface of the
protrusion 30A is in contact with an inner peripheral sur-
face of the cylindrical portion 5, and an outer peripheral
surface of the protrusion 30B is in contact with the inner
peripheral surface of the cylindrical portion 5. As a result,
the motor 25 is positioned within the cylindrical portion 5
so as not to move in a radial direction (up-down or left-
right direction).

[0036] On the other hand, an outer diameter of a front-
rear middle portion of the motor 25, that is, an outer
diameter of a part of the motor case 29 between a portion
where the protrusion 30A is formed and a portion where
the protrusion 30B is formed, is smaller than the inner
diameter of the cylindrical portion 5. Therefore, when the
motor 25 is disposed inside the cylindrical portion 5 (in-
side the motor accommodating portion 10) as illustrated
in FIG. 4, an outer peripheral surface of the front-rear
direction middle portion of the motor 25 is spaced apart
from the inner peripheral surface of the cylindrical portion
5. Since the outer peripheral surface of the front-rear
direction middle portion of the motor 25 is separated from
the inner peripheral surface of the cylindrical portion 5,
friction when the motor 25 moves in the front-rear direc-
tion relative to the cylindrical portion 5 is smaller than
when the entire outer peripheral surface of the motor25is
in contact with the inner peripheral surface of the cylind-
rical portion 5. Therefore, when assembling the electric
outboard machine 1, the motor 25 can be easily inserted
into the cylindrical portion 5, and when disassembling the
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electric outboard machine 1, the motor 25 can be easily
removed from inside the cylindrical portion 5.

[0037] A groove is formed around the entire outer
periphery of the protrusion 30B of the motor case 29,
and a seal 33 (for example, a sealing member such as an
O-ring) is provided in the groove. The seal 33 seals a gap
between the protrusion 30B of the motor case 29 and the
cylindrical portion 5.

[0038] Furthermore, afront motor support portion 61 is
provided at a front portion within the cylindrical portion 5.
The front motor support portion 61 has a function of
supporting the motor 25 from the front side so as to
prevent the motor 25 from moving forward relative to
the cylindrical portion 5. The front motor support portion
61 is disposed at a boundary between the inverter ac-
commodating portion 9 and the motor accommodating
portion 10. The front motor support portion 61 protrudes
inward from the inner peripheral surface of the cylindrical
portion 5 around the entire circumference of the cylind-
rical portion 5. The front motor support portion 61 is a
disk-shaped wall that is perpendicular to the axis of the
cylindrical portion 5. Further, a through hole is formed in
the center of the front motor support portion 61. When the
motor 25 is disposed inside the cylindrical portion 5 (in-
side the motor accommodating portion 10), a front sur-
face of the motor 25 (motor case 29) is in contact with a
rear surface of the front motor support portion 61, as
illustrated in FIG. 4. As aresult, the motor 25 cannot move
forward beyond the front motor support portion 61.

Motor Fixing

[0039] FIG.6illustrates an enlarged view of arear part
of the cylindrical portion 5 of the outer case body 4 in FIG.
4. As illustrated in FIG. 6, a fixing mechanism (fitted
grooves 65, 66, and key member 67), the washer 71,
and the rear motor support member 81 are provided at
the rear part of the cylindrical portion 5.

[0040] Anopen end of the opening portion 5B on arear
side of the cylindrical portion 5 serves as a case attach-
ment portion 62 into which a front end of the reduction
gear case portion 11 is inserted and attached. At a rear
part of the cylindrical portion 5, a portion forward of the
case attachment portion 62 serves as a coupling portion
63 to which the rear motor support member 81 is coupled.
Athread 64 is formed on aninner peripheral surface of the
coupling portion 63 of the cylindrical portion 5. Further,
two fitted grooves 65 are formed on an inner circumfer-
ential surface of the rear part of the cylindrical portion 5, in
a portion forward of the coupling portion 63. FIG. 7A
illustrates the outer case body 4 from which the motor
25 is removed, as viewed from the rear. As illustrated in
FIG. 7A, the two fitted grooves 65 are arranged circum-
ferentially at an interval of 180 degrees, with one fitted
groove 65 located at the upper part of the cylindrical
portion 5 and the other fitted groove 65 located at the
lower part of the cylindrical portion 5.

[0041] The fixing mechanism is a mechanism that fixes
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the cylindrical portion 5 and the motor 25 to each otherin
a circumferential direction so that the motor 25 does not
move in the circumferential direction relative to the cy-
lindrical portion 5. In this example, the fixing mechanism
is composed of the fitted groove 65, the fitted groove 66,
and the key member 67. The fixing mechanisms are
provided at the upper rear part of the cylindrical portion
5 and at the lower rear part of the cylindrical portion 5.
[0042] FIG. 7B illustrates the motor 25 as viewed from
behind. Asiillustrated in FIG. 7B, two fitted grooves 66 are
formed on the outer peripheral surface of the rear end
portion of the motor case 29 of the motor 25. The two fitted
grooves 66 are arranged at an interval of 180 degrees in
the circumferential direction. In FIG. 6, the motor 25 is
inserted into the cylindrical portion 5 so that the positions
of the two fitted grooves 66 formed in the motor 25 match
the positions of the two fitted grooves 65 formed in the
cylindrical portion 5, respectively. In addition, when the
motor 25 is inserted deep into the cylindrical portion 5
until the front surface of the motor 25 hits the front motor
support portion 61, one of the fitted grooves 66 on the
motor 25 and the fitted groove 65 on the upper side in the
cylindrical portion 5 face each other in the up-down
direction, and the other fitted groove 66 on the motor
25 and the fitted groove 65 on the lower side in the
cylindrical portion 5 face each other in the up-down
direction. The key member 67 is fitted into one of the
fitted grooves 66 of the motor 25 and the fitted groove 65
on the upper side in the cylindrical portion 5 from behind.
Further, another key member 67 is fitted into the other
fitted groove 66 of the motor 25 and the fitted groove 65
on the lower side of the cylindrical portion 5 from behind.
By a key-coupling structure of such a fixing mechanism,
the motor 25 is fixed to the cylindrical portion 5 so as not to
move in the circumferential direction. The fitted groove 65
is a specific example of a "firstfitted portion", and the fitted
groove 66 is a specific example of a "second fitted por-
tion".

[0043] The washer 71 is a member that restricts the
rear motor support member 81 from moving in the cir-
cumferential direction relative to the cylindrical portion 5.
FIG. 8A illustrates the washer 71 as viewed from behind.
Asiillustrated in FIG. 8A, the washer 71 is, for example, a
metal plate formed in a circular ring shape. The washer
71 has anouterdiameter approximately equal to the inner
diameter of the cylindrical portion 5 so that it fits inside the
cylindrical portion 5. Two locking notches 72 having a
rectangular shape and a plurality of (for example, six)
locking notches 73 having a circular shape are formed on
an outer edge of the washer 71. The two locking notches
72 having arectangular shape are arranged atan interval
of 180 degrees in the circumferential direction, and the
plurality of locking notches 73 having a circular shape are
arranged at predetermined intervals (for example, inter-
vals of 60 degrees) in the circumferential direction.
Further, the washer 71 is formed with a plurality of (for
example, six) latch portions 74. The plurality of latch
portions 74 are arranged at predetermined intervals in
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the circumferential direction, and each latch portion 74
extends inward from an inner circumferential surface of
an outer circumferential portion of the washer 71.
[0044] InFIG. 6, the washer 71 is disposed behind the
motor 25. The washer 71 is detachably fitted into the
cylindrical portion 5 from the rear. Furthermore, the two
locking notches 72 having a rectangular shape and
formed in the washer 71 respectively engage with rear
ends of the two key members 67. As illustrated in FIG. 5
and FIG. 7B, a locking portion 75 is provided on an outer
circumferential portion of a rear surface of the closing
member 31 of the motor case 29, protruding rearward
from the rear surface of the closing member 31. For
example, the locking portion 75 is formed by fastening
a bolt to the outer circumferential portion of the rear
surface of the closing member 31. As illustrated in FIG.
3, one of the plurality of locking notches 73 having a
circular shape and formed in the washer 71 is engaged
with the locking portion 75. The washer 71 is engaged
with the key member 67 by the locking notch 72 at the rear
end of the key member 67, and is fixed so as not to move
in the circumferential direction relative to the cylindrical
portion 5. In addition, the washer 71 is locked to the
locking portion 75 by the locking notch 73 engaging with
the locking portion 75, and is fixed so as not to move
circumferentially relative to the motor 25 which is fixed
circumferentially to the cylindrical portion 5 by the above-
mentioned fixing mechanism. The washer 71 is a specific
example of a "movement restricting member", and the
locking notches 72 and 73 are each a specific example of
a "locked portion".

[0045] The rear motor support member 81 is amember
that supports the motor 25 from the rear side so as to
prevent the motor 25 from moving rearward relative to the
cylindrical portion 5. FIG. 8B illustrates the rear motor
support member 81 as viewed from behind. As illustrated
in FIG. 8B, the rear motor support member 81 is formed in
a circular ring shape and is made of, for example, metal.
The rear motor supportmember 81 has an outer diameter
approximately equal to the inner diameter of the cylind-
rical portion 5 so that it fits inside the cylindrical portion 5.
Further, a thread 83 is formed on an outer circumferential
surface of the rear motor support member 81. Addition-
ally, the rear motor support member 81 is formed with a
plurality of protrusions 82 each protruding inwardly from
the inner circumferential surface of the outer circumfer-
ential portion thereof. These protrusions 82 are portions
with which a tool is engaged when fastening the rear
motor support member 81 to the cylindrical portion 5 or
when removing the rear motor support member 81 from
the cylindrical portion 5. The rear motor support member
81 is a specific example of a "rear motor support portion".
[0046] In FIG. 6, the rear motor support member 81 is
disposed behind the washer 71. In addition, the rear
motor support member 81 is disposed coaxially with
the cylindrical portion 5. Further, the rear motor support
member 81 is detachably attached from the rear inside
the cylindrical portion 5. Specifically, the rear motor sup-
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port member 81 is attached to the cylindrical portion 5 by
having its outer circumferential surface coupled to the
inner circumferential surface of the coupling portion 63 of
the cylindrical portion 5. More specifically, the rear motor
support member 81 is screwed and fastened to the
cylindrical portion 5 by screwing the thread 83 formed
on its outer circumferential surface into the thread 64
formed on the inner circumferential surface of the cou-
pling portion 63 of the cylindrical portion 5. When the rear
motor support member 81 is attached to the cylindrical
portion 5, it forms a wall that protrudes inward from the
inner circumferential surface of the cylindrical portion 5
around the entire circumference of the cylindrical portion
5. Furthermore, by fastening the rear motor support
member 81 to the rear of the cylindrical portion 5, the
motor 25 is pushed forward, and the front surface of the
motor 25 is brought into secure contact with the front
motor support portion 61.

[0047] Asillustrated in FIG. 4, the motor 25 is pinched
in the front-rear direction within the cylindrical portion 5
between the front motor support portion 61 provided at
the front of the cylindrical portion 5 and the rear motor
support member 81 fastened to the rear of the cylindrical
portion 5. As a result, the motor 25 cannot move in an
axial direction (front-rear direction) relative to the cylind-
rical portion 5. As described above, the protrusions 30A
and 30B come into contact with the inner peripheral
surface of the cylindrical portion 5, and therefore the
motor 25 cannot move in the radial direction (up-down
or left-right direction). As described above, the motor 25
cannot move in the circumferential direction due to the
fixing mechanism. In this manner, the motor 25 is fixed
inside the cylindrical portion (inside the motor accommo-
dating portion 10) so as to be immovable in all directions
relative to the cylindrical portion 5.

[0048] Further, the rear motor support member 81 is
restricted from moving in the circumferential direction
relative to the washer 71 by the respective latch portions
74 of the washer 71. FIG. 9A illustrates the rear motor
supportmember 81 coupled to the washer 71 via the latch
portion 74 as viewed from behind. FIG. 9B illustrates a
cross section of the rear motor support member 81 and
the washer 71 taken along a line F-F in FIG. 9A. Before
the washer 71 is attached to the cylindrical portion 5, each
of the latch portions 74 of the washer 71 extends inward
from the inner circumferential surface of the outer cir-
cumferential portion of the washer 71, as illustrated in
FIG. 8A. After fitting the washer 71 into the cylindrical
portion 5 and fastening the rear motor support member
81 tothe cylindrical portion 5, each of the latch portions 74
of the washer 71 is bent forward so as to hook onto the
outer circumferential portion of the rear motor support
member 81, as illustrated in FIG. 9A and FIG. 9B. In this
way, each latch portion 74 of the washer 71 is hooked
onto the rear motor support member 81, whereby the
washer 71 and the rear motor support member 81 are
coupled to each other, and the rear motor support mem-
ber 81 is secured to the washer 71. This restricts circum-
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ferential movement of the rear motor support member 81
relative to the washer 71.

[0049] As described above, the washer 71 is fixed so
as not to move circumferentially relative to the cylindrical
portion 5 by the locking notch 72 engaging with a rear end
of the key member 67 and the locking notch 73 engaging
with the locking portion 75 of the motor 25. In this case,
each latch portion 74 of the washer 71 is hooked onto the
rear motor support member 81, thereby restricting cir-
cumferential movement of the rear motor support mem-
ber 81 relative to the washer 71. As a result of the above,
circumferential movement of the rear motor support
member 81 relative to the cylindrical portion 5 is restricted
via the washer 71. This prevents the rear motor support
member 81 from becoming loose relative to the cylind-
rical portion 5.

Motor Installation/Removal

[0050] The motor 25 is detachable from the outer case
3. The motor 25 can be removed from the outer case 3, for
example, in the following manner. In FIG. 2, first, the
propeller 21 is removed from the propeller shaft 22. Next,
the drain bolt 58 attached to the rear of the reduction gear
case portion 11 is removed, and the lubricating oil in the
reduction gearaccommodating portion 12 is drained from
a drain bolt hole 57 to the outside of the outer case 3.
Next, the coupling member 13 is removed, and the re-
duction gear case portion 11 is removed from the outer
case body 4. By removing the reduction gear case portion
11 from the outer case body 4, the reduction gear 41 and
the propeller shaft 22 are separated from the output shaft
26. Next, in FIG. 6, after each latch portion 74 of the
washer 71 is removed from the rear motor support mem-
ber 81, the rear motor support member 81 is removed
from the outer case body 4. Next, the washer 71 and the
key member 67 are successively removed from the outer
case body 4. Next, the motor 25 is removed from the
opening portion 5B on the rear side of the outer case body
4.

[0051] Moreover, the motor 25 can be attached to the
outer case 3, for example, by the following method. First,
the motor 25 is inserted into the outer case body 4 through
the opening portion 5B at the rear side of the outer case
body 4. Next, the key member 67 and the washer 71 are
attached to the outer case body 4 in this order. Next, the
rear motor support member 81 is fastened to the outer
case body 4. Next, each latch portion 74 of the washer 71
is hooked onto the rear motor support member 81. Next,
the reduction gear case portion 11 is attached to the outer
case body 4 while the reduction gear 41 and the propeller
shaft 22 are connected to the output shaft 26. Then, the
coupling member 13 is fastened to fix the reduction gear
case portion 11 to the outer case body 4. Next, lubricating
oilis poured in through the drain bolt hole 57, and after the
pouring is completed, the drain bolt 58 is tightened in the
drain bolthole 57. Next, the propeller 21 is attached to the
propeller shaft 22.
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[0052] As described above, in the electric outboard
machine 1 of the example of the present invention, the
cylindrical portion 5 is provided with the front motor sup-
port portion 61 that supports the motor 25 from the front
side to prevent the motor 25 from moving forward relative
to the cylindrical portion 5, and the rear motor support
member 81 that supports the motor 25 from the rear side
to prevent the motor 25 from moving rearward relative to
the cylindrical portion 5, and the rear motor support
member 81 is formed in an annular shape and is a
member that is detachable from the cylindrical portion
5, and is attached to the cylindrical portion 5 by coupling
the outer circumferential surface of the rear motor sup-
port member 81 and the inner circumferential surface of
the cylindrical portion 5 to each other. Specifically, the
rear motor support member 81 is screwed to the cylind-
rical portion 5 by screwing the thread 83 formed on the
outer circumferential surface of the rear motor support
member 81 into the thread 64 formed on the inner cir-
cumferential surface of the cylindrical portion 5. Accord-
ing to this configuration, the motor 25 arranged inside the
cylindrical portion 5 can be fixed inside the cylindrical
portion 5 by being pinched in the front-rear direction
between the front motor support portion 61 and the rear
motor support member 81. Therefore, with the electric
outboard machine 1 of this embodiment, when fixing the
motor to the outer case, it is not necessary to provide the
motor case with a flange or bracket that protrudes out-
ward from the outer circumferential portion of the motor
case of the motor, as in the related art described above.
Therefore, it is possible to prevent vertical or horizontal
dimensions of the outer case from increasing depending
on an amount of protrusion of the flange or bracket
protruding outward from the outer circumferential portion
of the motor case, and it is possible to suppress an
increase in the size of the outer case.

[0053] In addition, by being attached to the cylindrical
portion 5, the rear motor support member 81 becomes a
wall that protrudes inward from the inner circumferential
surface of the cylindrical portion 5. In addition, the front
motor support portion 61 is a wall that protrudes inward
from the inner circumferential surface of the cylindrical
portion 5. The two walls pinching the motor 25 each
protrude inward from the inner circumferential surface
of the cylindrical portion 5, so even when these walls are
provided on the cylindrical portion 5, an outer diameter of
the cylindrical portion 5 does not increase at all or in-
creases very little. By pinching and fixing the motor 25
between these two walls, the outer diameter of the cy-
lindrical portion 5 can be reduced while the motor 25 is
securely fixed inside the cylindrical portion 5. For exam-
ple, the outer diameter of the cylindrical portion 5 can be
made closer to an outer diameter of the motor 25. There-
fore, the outer case 3 can be made smaller.

[0054] In the electric outboard machine 1 of this em-
bodiment, the cylindrical portion 5 and the motor 25 are
provided with the fixing mechanism that fixes the cylind-
rical portion 5 and the motor 25 to each other in the
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circumferential direction. This makes it possible to pre-
vent the motor 25 from being displaced in the circumfer-
ential direction within the cylindrical portion 5.

[0055] The fixing mechanism also has the fitted groove
65 provided in the cylindrical portion 5, the fitted groove
66 provided in the motor 25, and the key member 67 that
fitsinto each of the fitted grooves 65 and 66. This makesit
possible to easily form the fixing mechanism.

[0056] Furthermore, in the electric outboard machine 1
of this embodiment, the washer 71 is provided within the
cylindrical portion 5 to restrict the rear motor support
member 81 from moving in the circumferential direction
relative to the cylindrical portion 5. This makes it possible
to prevent the rear motor support member 81 from loos-
ening relative to the cylindrical portion 5, and to prevent
the fixation of the motor 25 from weakening.

[0057] Inaddition, the washer 71 has the locking notch
72 that is locked to the cylindrical portion 5 (the key
member 67 fitted to the fitted groove 65 of the cylindrical
portion 5), the locking notch 73 that is locked to the motor
25 thatis fixed circumferentially to the cylindrical portion 5
by the fixing mechanism, and the latch portion 74 that
latches the rear motor support member 81. This makes it
possible to easily restrict circumferential movement of
the rear motor support member 81 using the washer 71.
In other words, when manufacturing the electric outboard
machine 1, the washer 71 is fitted into the cylindrical
portion 5, the locking notch 72 and the locking notch
73 are respectively engaged with the rear end of the
key member 67 and the locking portion 75 of the motor
25, the rear motor support member 81 is then screwed
into the cylindrical portion 5, and the latch portion 74 of the
washer 71 is then bent and hooked onto the rear motor
support member 81, thereby easily restricting circumfer-
ential movement of the rear motor support member 81.
[0058] Furthermore, inthe electric outboard machine 1
of this example, the motor 25 can be easily separated
from the outer case body 4 by removing the rear motor
support member 81, the washer 71, and the key member
67 from the outer case body 4. As aresult, the outer case
3 of the electric outboard machine 1 of this example can
be made small enough to be comparable to an outer case
of an electric outboard machine that employs a method in
which a motor is shrinkfitted into the outer case, and in
this case, the motor 25 can be made detachable from the
outer case 3, reducing maintenance costs of the electric
outboard machine. That is, when the method of shrink-
fitting the motor into the outer case is adopted, the outer
diameter of the outer case can be made very close to the
outer diameter of the motor, making it possible to reduce
the size of the outer case. However, when the method of
shrink-fitting the motor into the outer case is adopted, it
becomes difficult to separate the motor from the outer
case, which has a disadvantage of increasing the main-
tenance costs of the electric outboard machine, for ex-
ample, when the motor breaks down, the motor and the
outer case must be replaced together. In contrast, with
the electric outboard machine 1 of this example, the outer
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diameter of the outer case 3 can be made closer to the
outer diameter of the outer case in the electric outboard
machine which employs a method of shrink-fitting the
motor into the outer case, making it possible to reduce the
size of the outer case 3. In this case, since the motor 25
can be made detachable from the outer case 3, when the
motor 25 breaks down, for example, the motor 25 can be
removed from the outer case 3 and repaired or replaced.
As a result, there is no need to replace the outer case 3,
and the maintenance costs of the electric outboard ma-
chine 1 can be reduced.

[0059] In the electric outboard machine 1 of the above
example, the thread 83 is formed on the outer circumfer-
ential surface of the rear motor support member 81 and
the thread 64 is formed on the inner circumferential sur-
face of the cylindrical portion 5, and the rear motor sup-
portmember 81 is screwed to the cylindrical portion 5, but
the present invention is not limited to this. For example,
as the rear motor support member 101 illustrated in FIG.
10, a locking claw 102 may be formed on an outer
circumferential portion of the rear motor support member
101, while a recess may be formed on an inner circum-
ferential surface of a cylindrical portion, and the rear
motor support member 101 may be attached to the
cylindrical portion by engaging the locking claw 102 with
the recess. In addition to this, a notch type, a bayonet
type, or the like can be used as a structure for attaching
the rear motor support member to the cylindrical portion.
[0060] Furthermore, inthe electric outboard machine 1
of the above example, the front motor support portion 61
has a structure in which it extends inward from the inner
circumferential surface of the cylindrical portion 5, but the
present invention is not limited to this. For example, a
front motor support portion may be provided on a lid
provided at an opening portion on a front side of the outer
case body 4 or on another member.

[0061] Further, in the example described above, the
locking notch 72 and the locking notch 73 are formed on
the outer edge of the washer 71, but only the locking
notch 72 may be formed on the outer edge of the washer
71. In addition, the outer diameter of the washer 71 may
be reduced so that the washer 71 can be inserted be-
tween the upper and lower key members 67, and only the
locking notch 73 may be formed on the outer edge of the
washer 71.

[0062] Furthermore, the fixing mechanism is not lim-
ited to a key-coupling structure using the key member 67,
and other types of engagement and locking structures
may be adopted.

[0063] Furthermore, the presentinvention can be mod-
ified as appropriate without departing from the spirit or
concept of the invention as can be read from the claims
and the entire specification, and electric outboard ma-
chines with such modifications are also included in the
technical concept of the present invention.
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REFERENCE SIGNS LIST

[0064]

1: electric outboard machine

2: lower unit

3: outer case

4: outer case body

5: cylindrical portion

21: propeller

25: motor

61: front motor support portion

64: thread

65: fitted groove (fixing mechanism, first fitted por-
tion)

66: fitted groove (fixing mechanism, second fitted
portion)

67: key member (fixing mechanism)

71: washer (movement restricting member)

72, 73: locking notch (locked portion)

74: latch portion

81, 101: rear motor support member

83: thread

Claims

An electric outboard machine (1) for propelling a
boat, comprising:

an outer case (3) provided in a lower part of the
electric outboard machine;

a propeller (21) rotatably supported in the outer
case; and

a motor (25) provided in the outer case and
configured to rotate the propeller,

wherein the outer case (3) includes:

a cylindrical portion (5) including an axis extend-
ing in a front-rear direction and in which the
motor is disposed,

wherein the cylindrical portion (5) includes:

a front motor support portion (61) config-
ured to support the motor from a front side
so as to prevent the motor from moving
forward relative to the cylindrical portion;
and

a rear motor support portion (81, 101) con-
figured to support the motor from a rear side
so as to prevent the motor from moving
rearward relative to the cylindrical portion,
and

wherein the rear motor support portion is a
member that is formed in an annular shape
and detachable from the cylindrical portion,
and the rear motor support portion is attached
to the cylindrical portion by coupling an outer
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circumferential surface of the rear motor support
portion and an inner circumferential surface of
the cylindrical portion to each other.

The electric outboard machine according to claim 1,
wherein the rear motor support portion is screwed to
the cylindrical portion by a thread formed on the outer
circumferential surface of the rear motor support
portion screwing into a thread formed on the inner
circumferential surface of the cylindrical portion.

The electric outboard machine according to claim 1,
wherein the rear motor support portion is attached to
the cylindrical portion to form a wall that protrudes
inward from the inner circumferential surface of the
cylindrical portion.

The electric outboard machine according to claim 1,
wherein the front motor support portion is a wall that
protrudes inward from the inner circumferential sur-
face of the cylindrical portion.

The electric outboard machine according to claim 1,
wherein the cylindrical portion and the motor are
provided with a fixing mechanism for fixing the cy-
lindrical portion and the motor to each other in a
circumferential direction.

The electric outboard machine according to claim 5,
wherein the fixing mechanism includes a first fitted
portion provided on the cylindrical portion, a second
fitted portion provided on the motor, and a key mem-
ber that fits with each of the first fitted portion and the
second fitted portion.

The electric outboard machine according to claim 1,
wherein a movement restricting member is provided
within the cylindrical portion to restrict circumferen-
tial movement of the rear motor support portion
relative to the cylindrical portion.

The electric outboard machine according to claim 7,
wherein the movement restricting member is a
washerincluding alocked portion and a latch portion,
the locked portion is locked to the motor circumfer-
entially fixed to the cylindrical portion or locked to the
cylindrical portion, and the latch portion is hooked
onto the rear motor support portion to lock the rear
motor support portion.
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