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In An outboard motor mounted on a stern of a boat and having an internal combustion engine, a throttle body (that accommodates
the throttle valve) Is installed at a position close to the boat, and an electric motor Is fastened to the throttle body so as to drive the
throttle valve to open or close through a simple gear mechanism. This arrangement can mitigate operation load and offer improvead

ents or
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ABSTRACT OF THE DISCLOSURE

In An outboard motor mounted on a stern of a boat and having an
internal combustion engine, a throttle body (that accommodates the throttle valve) is
installed at a position close to the boat, and an electric motor is fastened to the throttle
body so as to drive the throttle valve to open or close through a simple gear
mechanism. This arrangement can mitigate operation load and offer improved
operation feel. Further, it is simpler than a cable or a link mechanism, does not lead
to an increase in number of components or weight, and hence the amount of required
installation space can be reduced. A knob is provided and the operator can pinch and

rotate it to open the throttle valve manually, when the electric motor breaks down.
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HF-318

OUTBOARD MOTOR

BACKGROUND OF THE INVENTION
Field of the Invention
This invention relates to an outboard motor.
Description of the Related Art

In outboard motors, manipulation of a throttle lever installed at a hull
(boat) on which outboard motor is mounted, 1s usually transmitted to a throttle valve
in an internal combustion engine (equipped in the outboard motor) through a cable
to move the same to regulate the amount of air to be sucked into .the engine.

When the throttle valve is operated manually through the cable, since
the operator tends to have an unpleasant operation “feel” owing to, for instance, heavy
load, an actuator has often been installed at the hull, that is connected to the engine
throttle valve through the cable to power-assist the driving of the throttle valve. The
add-on system using such an actuator has disadvantage that it takes up space at the
hull for installing the actuator.

Attempts have been made to overcome the drawback. Japanese
Laid-Open Patent Application No. He1 2(1990)-279495 (°495), for example, teaches
installing an actuator inside an engine cover at a position femote from the throttle
valve (carburetor) in such a manner that the actuator is connected to the throttle valve
through a link mechanism. However, this arrangement is disadvantageous in that its
structure is complicated, that 1t adds to the number and weight of the components, and
it needs a space for the link mechanism inside the engine cover. Moreover, since the
prior art actuator 1s positioned inside the engine cover to be extended from the middle

or center to the rear (1.e., the side opposite to the hull), maintenance operation from the

hull 1s not satisfactory.

SUMMARY OF THE INVENTION
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An object of the present invention i1s therefore to overcome the
foregoing issues by providing an outboard motor that improves operation feel, is
simply configured to avoid increase in number and weight of components, and does
not cause a problem regarding space utilization, while facilitating maintenance
operation from the hull.

In order to achieve the foregoing object, this invention provides an

~ outboard motor mounted on a stern of a boat and having an internal combustion

engine at its upper portion and a propeller with a rudder at its lower portion that is
powered by the engine to propel the boat, the engine being concealed by a cover and
having a throttle valve that régulates air to be sucked, comprising: a throttle body
installed inside the engine that accommodates the throttle valve; and an actuator
fastened to the throttle body to drive the throttle valve to open or close; wherein the
throttle body is placed in the cover at a position close to the boat.

According to an aspect of the invention there is provided an outboard motor
mounted on a stern of a boat and having an internal combustion engine at its upper
portion and a propeller with a rudder at its lower portion that is powered by the engine to
propel the boat, the engine being concealed by a cover and having a throttie valve that
regulates air to be sucked, comprising, a throttle body installed inside the engine that
accommodates the throttle valve, an actuator fastened to the throttle body to drive the
throttle valve to open or close, and a second throttle valve driver that enables the throttle
valve to be driven manually to open or close, wherein the throttle body is placed in the
cover at a position close to the boat.

According to another aspect of the invention there 1s provided an outboard motor
mounted on a stern of a boat and having an internal combustion engine at its upper
portion and a propeller with a rudder at its lower portion that is powered by the engine to
propel the boat, the engine being concealed by a cover and having a throttle valve that
regulates air to be sucked, comprising a throttle body installed inside the engine that
accommodates the throttle valve, an actuator fastened to the throttle body to drive the
throttle valve to open or close, and a second throttle valve driver that enables the throttie
valve to be driven manually to open or close, wherein the throttle body is placed in the

cover at a position close to the boat, wherein the second throttle valve driver is a knob

-
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that is connected to a shaft of the throttle valve and i1s formed 1n a shape to be manually

handled, and wherein the knob 1s concealed by a detachable cover.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the invention will be

more apparent from the following description and drawings, in which:

FIG. 1 1s an overall schematic view of an outboard motor according to
an embodiment of the invention;

FIG. 2 is an explanatory side view of a part of FIG. 1;

FIG. 3 1s an enlarged explanatory side view of FIG. 2;

FIG. 4 is an enlarged sectional view of a throttle body illustrated in FIG.
3: and

FIG. 5 1s an explanatory sectional view of the throttle body (illustrated
in FIG. 3) looking from the front (from the hull side) of the outboard motor.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An outboard motor according to an embodiment of the present

invention will now be explained with reference to the attached drawings.

FIG 1 1s an overall schematic view of the outboard motor, and FIG. 2 is

-)9-
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an explanatory side view of a part ot FIG. 1.

Reference numeral 10 1in FIGs. 1 and 2 designates an outboard motor
built integrally of an internal combustion engine, propeller shaft, propeller and other
components. The outboard motor 10 1s mounted on the stern of a hull (boat) 12 via
stern brackets 14 (shown in FIG. 2).

As shown 1n FIG. 2, the outboard motor 10 is equipped with an internal
combustion engine 16 at its upper portion (in the gravitational direction indicated by
the arrow g). The engine 16 is a spark-ignition, in-line four-cylinder gasoline engine
with a displacement of 2,200 cc. The engine 16, located inside the outboard motor
10, 1s enclosed by an engine cover 18 and positioned above the water surface. An
electronic control unit (ECU) 20 constituted of a microcomputer is installed near the
engine 16 enclosed by the engine cover 18.

The outboard motor 10 1s equipped at its lower part with a propeller 22
and a rudder 23. The rudder 23 is fixed near the propeller 22 and does not rotate
independently. The propeller 22, which operates to propel the boat 12 in the forward
and reverse directions, 1s powered by the engine 16 through a crankshaft, drive shaft,
gear mechanism and shift mechanism (none of which is shown), as will be explained
later.

As shown m FIG. 1, a steering wheel 24 is installed near the operator’s
seat of the boat 12, and a steering angle sensor 24S installed near the steering wheel
24 outputs a signal in response to the turning of the steering wheel 24 by the operator.
A throttle lever 26 1s mounted on the right side of the operator’s seat, and a throttle
lever position sensor 26S installed near the throttle lever 26 outputs a signal in
response to the position of the throttle lever 26 by the operator.

A shift lever 28 1s mounted on the right side of the operator’s seat near
the throttle lever 26, and a shift lever position sensor 28S is installed near the shift

lever 28 and outputs a signal in response to the position of the shift lever 28 by the

operator.
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A power tilt switch 30 for regulating the tilt angle and a power trim
switch 32 for regulating the trim angle of the outboard motor 10 are also installed near
the operator’s seat. These switches output signals in response to tilt up/down and
trim up/down 1instructions mput by the operator. The outputs of the steering angle
sensor 24S, power tilt switch 30 and power trim switch 32 are sent to the ECU 20 over
signal lines 24L, 30L and 32L.

In response to the output of the steering angle sensor 24S sent over the
signal line 241, the ECU 20 operates an electric motor 38 (for steer; shown in FIG. 2)
to steer the outboard motor 10, 1.e., change the direction of the propeller 22 and rudder
23, and thereby turn the boat 12 right or left.

In response to the output of the throttle lever position sensor 26S sent
over the signal line 26L, the ECU 20 operates an electric motor 40 (for throttle) to
move the throttle valve and regulate the amount of air to be sucked into the engine 16.
Further, 1n response 1o the output of the shift lever position sensor 28S sent over the
signal line 28L, the ECU 20 operates an electric motor 42 (for shift) to change the
rotational direction of the propeller 22 or cut off the transmission of engine power to
the propeller 22.

Moreover, in response to the outputs of the power tilt switch 30 and
power trim switch 32 sent over the signal lines 30L, 32L, the ECU 20 operates a
conventional power tilt-trim unit 44 to regulate the tilt angle and trim angle of the
outboard motor 10.

FIG. 3 1s an enlarged explanatory side view. While this is basically an
enlargement of FIG. 2, it should be noted that it is portrayed in a partially cutaway
manner with the right side of the stern bracket 14 removed (the right side looking
forward (toward the boat or hull 12)).

As illustrated in FIG. 3, the power tilt-trim unit 44 is equipped with one
hydraulic cylinder 442 for tilt angle regulation (hereinafter called the “tilt hydraulic

cylinder”) and, constituted integrally therewith, two hydraulic cylinders 444 for trim
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angle regulation (hereinafter called the “trim hydraulic cylinders™; only one shown).

As shown in FIG. 3, one end of the tilt hydraulic cylinder 442 is
fastened to the stern bracket 14 and through 1t to the boat 12 and the other end (piston
rod) thereof 1s fastened to a swivel case 50. One end of each trim hydraulic cylindeir
444 is fastened to the stern bracket 14 and through it to the boat 12, similarly to the
one end of the tilt hydraulic cylinder 442, and the other end (piston rod) thereof abuts
on the swivel case 50.

The swivel case 50 1s connected to the stern bracket 14 through a tilting
shaft 52 to be relatively displaceable about the tilting shaft 52. A swivel shaft 54 is
rotatably accommodated 1nside the swivel case 50. The swivel shaft 54 has its upper
end fastened to a mount frame 56 and 1ts lower end fastened to a lower mount center

housing 58. The mount frame 56 and lower mount center housing 58 are fastened to

~ an under cover 60 and an extension case 62 (more exactly, to mounts covered by these

members).

The electric motor 38 (for steer) and a gearbox (gear mechanism) 66
tor reducing the output of the electric motor 38 are fastened to an upper portion 50A
of the swivel case 50. The gearbox 66 is connected to the output shaft of the electric
motor 38 at its mput side and 1s connected to the mount frame 56 at its output side.
To be more specific, horizontal steering of the outboard motor 10 is thus
power-assisted using the rotational output of the electric motor 38 to swivel the mount
frame 56 and thus turn the propeller 22 and rudder 23. The overall rudder turning
angle of the .outboard motor 10 1s 60 degrees, 30 degrees to the left and 30 degrees to
the right.

As shown 1n the figure, the engine 16 is installed at the upper portion of
the under cover 60 and the engine cover 18 is fastened thereon to cover the engine 16.
The engine 16 has a throttle body 70 that is placed at a front position (at a position
close to the hull or boat 12) inside the engine cover 18. More precisely, the throttle

body 70 placed mnside the engine cover 18 at a position closer to the hull or boat 12
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than the middle or center of the engine 16, as seen from FIG. 3. Sucked air flows
through the throttle body 70 and an intake manifold 68, and 1s drawn mto cylinders
(not shown).

FIG. 4 is an enlarged sectional view of a throttie body 70 1llustrated in
FIG. 3, and FIG. 5 is an explanatory sectional view of the throttle body 70 looking
from the front (from the hull side) of the outboard motor 10.

As shown in FIGs 3 to 5, air drawn from air intake port (not shown)
flows through a silencer 72 (shown 1n FIG. 5) into the throttle body 70. The air
flowing into the throttle body 70 is regulated by a throttle valve 70V 1nstalled inside
the throttle body 70. The regulated air flows through the intake manifold 68 to the
cylinders and is mixed with gasoline fuel 1njected by a fuel 1njector (not Shown) and
resultant air-fuel-mixture 1s supplied into the cylinders.

As best seen 1n FIGs 4 and 5, the electric throtﬂe motor (DC motor;
actuator) 40 1s integrally fastened to the throttle body 70 (1.e., the motor 40 1s also
placed inside the engine cover 18 at a position closer to the hull or boat 12 than the
middle or center of the engine 16). Specifically, the electric motor 40 1s connected to
a throttle shaft 70S through a gear mechanism 74 provided adjacent to the throttle
body 70. The throttle shaft 70V supports or carries the throttle valve 70V 1n such a
way that the valve 70V rotates about the shatt 70S.

More specitically, an output shaft gear 40a fastened on the output shaft
of the electric motor 40 meshes with a first gear 74a of larger diameter (having more
teeth) than the output shaft gear 40a. A second gear 74b of smaller diameter (having
tewer teeth) than the first gear 74a 1s fastened to the first gear 74a coaxially therewith.

The throttle shaft 70S 1s fixed with a throttle shaft gear 70a that has a
larger diameter (having more teeth) than the second gear 74b and is formed in an
arcuate shape. The second gear 74b meshes with the throttle shaft gear 70a to

transmit the geared-down output of the electric motor 40 to the throttle shaft 708 so as

to drive the throttle valve 70V to open or close.
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The throttle shaft 70S 1s provided with a knob (second throttle valve
driver) 76 at an end, opposite to the end where the throttle shaft gear 70a is fixed.
The knob 76 is formed in a shape such that the operator can easily pinch and rotate to
move the throttle valve 70V manually. The knob 76 is concealed by a cover 78 (that
is detachable). After removing the engine cover 18 and the cover 78, the operator
can easily handle the knob 76 from the boat or hull 12.

As mentioned 1n the above, since the electric motor 40 is integrally
fastened to the throttle body 70 that accommodates the throttle valve 70V in such
manner that the electric motor 40 drives the throttle shaft 70S to open or close the
throttle valve 70V, this can miti gate the load and o.ﬁ"er improved operation feel.
Further, since the electric motor 40 is connected to the throttle valve 70V with the use
of a gear mechamsm that 1s simpler than a cable or a link mechanism, this does not
lead to an increase in number of components or weight, and in addition the amount of
required installation space can be reduced.

Further, since the throttle body 70 is placed in the engine cover 18 at a
position close to the boat or hull 12, the electric motor 40 can be protected from being
damaged by sea water or dust, and in addition, the maintenance operation from the
hull 12 can be improved.

Furthermore, since the throttle shaft 70S is provided with the knob 76
in such a way that the operator can pinch and rotate to move the throttle valve 70V
manually, without the use of the electric motor 40, even when the electric motor 40
breaks down, the throttle valve 70V can be opened (or closed) by manipulating the
knob 76. In addition, the fact that the throttle body 70 is placed at a position close to
the hull 12 can make the operator to easily manipulate the knob 76 without fail.

Returning to the explanation of FIG. 3, in the engine 16, the air-fuel
mixture in the cylinder is combusted and resulting output is transmitted, via a
crankshaft (not shown) and a drive shaft 80, to a propeller shaft 84 housed in a gear
case 82 and to rotate the propeller 22. The rudder 23 is formed integrally with the
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gear case 82.

The propeller shaft 84 1s provided with a forward gear 86F and a
reverse gear 86R thercaround, respective of which meshes with a drive gear 80a fixed
to the drive shaft 80 and rotates in opposite directions. A clutch 88 is provided
between the forward gear 86F and the reverse gear 86R to be rotated with the
propeller shaft 84. By engaging the clutch 88 with the forward gear 86F or the
reverse gear 86R through the operation of a shift rod 90 and a shift shider 94 that are
driven by the electric motor (for shift) 42, the direction of propeller rotation is
changed and the shift change is effected between the forward advancing and reverse

advancing.

As mentioned above, there 1s provided an outboard motor 10 mounted
on a stern of a boat (hull) 12 and having an internal combustion engine 16 at its upper
portion and a propeller 22 with a rudder 23 at 1ts lower portion that 1s powered by the
engine to propel the boat, the engine being concealed by a cover (engine cover 18) and
having a throttle valve 70V that regulates air to be sucked, Comprising: a throttle body
70 1nstalled inside the engine that accommodates the throttle valve 70V: and an
actuator (electric motor 40) fastened to the throttle body to drive the throttle valve to
open or close; wherein the throttle body 70 (and hence, the actuator 40) is placed in the
cover 18 at a position close to the boat.

In the outboard motor 10, the actuator drives a shaft of the throttle valve
(throttle shaft) 70S through a gear mechanism 74 to drive the throttle valve. The gear
mechanism includes; an actuator gear (output shaft gear) 40a connected to the actuator;
a first gear 74a meshed with the actuator gear and having more teeth than those of the
actuator gear; a second gear 74b meshed with the first gear and having fewer teeth than
those of the first gear; and a third gear (throttle shaft gear) 70a connected to the shaft

of the throttle valve and meshed with the second gear. The actuator 40 is an electric

motor.

The outboard motor 10 further includes: a second throttle valve driver
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that enables the throttle valve to be dnven manually to close or open, the second
throttle valve driver 1s a knob 76 that is connected a shaft of the throttle valve and is
formed in a shape to be manually handled. The second throttle valve driver (knob 76)
is placed at a position close to the boat or hull 12. The knob 76 i1s concealed by a

5  detachable cover 78.

It should be noted in the above, although the electric motor (for
throttle) 40 is configured to be a DC motor, 1t may be other motor such as a stepper

motor.
10

While the invention has thus been shown and described with reference
to specific embodiments, it should be noted that the invention is in no way limited to
the details of the described arrangements; changes and modifications may be made

15  without departing from the scope of the appended claims.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. An outboard motor mounted on a stern of a boat and having an internal
combustion engine at its upper portion and a propeller with a rudder at i1ts lower portion
that is powered by the engine to propel the boat, the engine being concealed by a cover
and having a throttle valve that regulates air to be sucked, comprising:

a throttle body installed inside the engine that accommodates the throttle valve;

an actuator fastened to the throttle body to drive the throttle valve to open or close; and

a second throttle valve driver that enables the throttle valve to be driven manually to
open or close, wherein the throttle body is placed in the cover at a position close to the

boat.

2. An outboard motor according to claim 1, wherein the actuator drives a shaft of the

throttle valve through a gear mechanism to drive the throttle valve.

3.  Anoutboard motor according to claim 2, wherein the gear mechanism includes:

an actuator gear connected to the actuator;

a first gear meshed with the actuator gear and having more teeth than those of the
actuator gear;

a second gear meshed with the first gear and having fewer teeth than those of the first
gear; and

a third gear connected to the shaft of the throttlie valve and meshed with the second gear.

4. An outboard motor according to claim 1, wherein the actuator is an electric
motor.
3. An outboard motor according to claim 1, wherein the second throttle valve driver

is a knob that is connected to a shaft of the throttle valve and is formed in a shape to be

manually handled.

6. An outboard motor according to claim 1, wherein the second throttle valve driver

i1s placed at a position close to the boat.
- 10 -
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7. An outboard motor mounted on a stern of a boat and having an internal
combustion engine at its upper portion and a propeller with a rudder at its lower portion
that is powered by the engine to propel the boat, the engine being concealed by a cover
and having a throttle valve that regulates air to be sucked, comprising:

a throttle body installed inside the engine that accommodates the throttle valve;

an actuator fastened to the throttle body to drive the throttle valve to open or close; and

a second throttle valve driver that enables the throttle valve to be driven manually to
open or close;

wherein the throttle body 1s placed 1n the cover at a position close to the boat, and

wherein the second throttle valve driver 1s a knob that is connected to a shaft of the
throttle valve and 1s formed in a shape to be manually handled, and wherein the knob is

concealed by a detachable cover.

-11 -
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FIG. 2
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