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(54) Title: A METHOD AND SYSTEM FOR CONTROLLING THE EXHAUST GASES FROM AN ENGINE

(57) Abstract: A method for controlling the exit of exhaust gases from an
engine which is used to power an underwater propeller drive arranged at
the hull bottom (105) of a boat. The method comprises letting the exhaust
gases flow from the engine through an exhaust channel (110) and exit
through a first underwater exhaust outlet (115) in the underwater propeller
drive. According to the method, if the engine is running and the transmis-
sion of the propeller drive is in neutral position, a second underwater ex-
haust outlet (220; 50, 60) is opened for letting exhaust gases in said ex-
haust channel exit (110) in a position closer to the hull bottom (105) of the
boat than the first underwater exhaust outlet (115).
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A method and system for controlling the exhhaust gases from

an engine

TECHNICAL FIELD
The present invention discloses a method and a system for an improved

propeller drive of the underwater kind.

BACKGROUND

Certain kinds of propeller drives for boats are arranged on the hull bottom of
the boat, as opposed to, for example, propeller drives which are arranged at
the aft of the boat. In such propeller drives, the exhaust gases from the
engine to which the drive is connected are usually let out via an exhaust
channel, through an exhaust outlet opening which is below the water line,

and which is also below the hull of the boat.

With a propeller drive which is arranged on the hull bottom of the boat, when
the boat is moving, the exhaust gases will rise upwards to the surface of the
water, and dissipate behind the boat or to the sides of the boat. However, if
the boat is standing still with the engine running, i.e. if the transmission of the
propeller drive is in the idle position, the exhaust gases will still rise upwards,
but at least part of the exhaust gases may hit the hull bottom of the boat.
Although usually imperceptible by those aboard the boat, there is still a
desire to reduce or entirely eliminate any noise, vibrations and other

undesired effects caused by this effect.

SUMMARY

Thus, as stated above, there is a need for a solution by means of which an
underwater propeller drive arranged on the hull bottom of a boat can be
made even quieter and offer an increased degree of comfort when the engine

is running and the transmission of the propeller drive is in the idle position.
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Such a solution is offered by the present invention in that it discloses a
method for controlling the exit of exhaust gases from an engine which is used
to power an underwater propeller drive which is arranged at the hull bottom
of a boat. The method of the invention comprises letting the exhaust gases
flow from the engine through an exhaust channel and exit through a first
underwater exhaust outlet in the underwater propeller drive.

According to the method of the invention, if the engine is running and the
transmission of the propeller drive is in neutral position, a second underwater
exhaust outlet is opened for letting exhaust gases in the exhaust channel exit
in a position closer to the hull bottom of the boat than the first uhderwater

exhaust outlet.

As will be discussed in more detail below, tests have shown the inventors of
the present invention that this solution, i.e. the use of a second underwater
exhaust, considerably reduces or even eliminates any noise, vibrations and
other undesirable effects caused by the exhaust gases when the engine is
running and the transmission is in the idle position, if the second exhaust

outlet is closer to the hull bottom of the boat than the first exhaust outlet is.

The second underwater exhaust outlet can be designed or obtained in a
number of ways within the scope of the present invention. In one
embodiment of the invention, the second underwater exhaust outlet is a vent
in an underwater housing of the propeller drive, and is arranged closer to the
hull bottom of the boat than the first underwater exhaust outlet is.
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In another embodiment of the method of the invention, a first part of the
underwater propeller drive is rotatable about a second part which is attached
to the hull bottom of the boat, and the exhaust channel comprises a first

'opening in the first part which faces a second opening in the second part.

The first and second openings have corresponding forms and shapes, so that
they cooperate to form part of the exhaust channel. According to this
embodiment of the method of the invention, the second underwater exhaust
outlet is opened by means of rotating the first part to a predefined angle
relative to the second part. Thus, in this embodiment, the second underwater
exhaust outlet is suitably opened by means of non-coinciding portions of the
first and second openings.

The present invention also discloses a system which operates according to
the basic principles described above. .

Both the method and the system of the invention will be described in more
detail in the text which follows below.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be described in more detail in the following, with reference
to the appended drawings, in which

Figs 1a and 1b show examples of underwater propeller drives in which the
present invention is applicable, and

Fig 2 shows a first embodiment of an underwater propeller drive with the
invention, and

Fig 3 shows a block diagram of a system of the invention, and

Fig 4 shows a second embodiment of an underwater propeller drive with the
invention, and

Figs 5-7f show different versions of one embodiment of the invention. |
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DETAILED DESCRIPTION

Fig 1a shows a system 100 in which the present invention can be applied. As
has been mentioned above, the system 100 comprises an underwater
propeller drive for a boat (the boat not being shown in its entirety), where the
underwater propeller drive is attached at or to the hull bottom of the boat.

The hull bottom of the boat is indicated as 105 in fig 1a, and as shown, the
system comprises an exhaust channel 110 for exhaust gases from an engine
(not shown) to which the propeller drive is attached. The exhaust gases from
the engine flow through the channel 110 and exit through a first underwater
outlet 115, which usually is an opening that terminates the channel 110.

As shown in fig 1a, the underwater propeller drive will also usually comprise
a housing 112, and also comprises a propeller shaft 125 and a propeller 130.

It should be noted that the underwater propeller drive shown in fig 1a and
also in the following, with the exception of fig 1b, is a propeller drive of the

“pulling” or “tractor” propeller kind, as opposed to a propeller drive which is a

“pushing” propeller. The fact that the drive shown in fig 1a uses a pulling
propeller is indicated by means of an arrow “V”, which indicates the forward
direction of travel of the boat.

However, the present invention may also be applied in propeller drives with"
“pushing” propellers. Such a drive is shown in fig 1b, in which the parts and
components have retained their reference numbers from fig 1a, with the
exception of the propeller 130" and the exhaust outlet 115’. As shown in fig
1b, the propeller 130’ is a “pushing” propeller, and has its exhaust outlet 115’
arranged as an opening in the centre of the propeller hub.
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The invention is applicable in both kinds of propeller drives, i.e. both pulling
propellers, shown in fig 1a, and pushing propellers, shown in fig 1b.

In addition, the propeller drive in which the invention is applied can comprise
one or more propellers, although only one propeller will be shown in the
examples described here and shown in the drawings.

If the boat is moving, the exhaust gases which exit through the first exhaust
outlet 115 will rise to the surface of the water behind or to the sides of the
boat, where the gases will dissipate into the atmosphere. However, if the
boat is not moving and the engine is still running, i.e. the transmission of the
propeller drive is in the neutral position, at least part of the exhaust gases
which rise from the outlet 115 will hit the hull bottom 105 of the boat, as
indicated in fig 1, which may in some cases cause a very slight and usually
imperceptible increase in the noise level and level of vibrations. It is a
purpose of the present invention to reduce or entirely eliminate any possible

such effects.

Figs 2 shows a first embodiment 200 of the present invention: components
which have already been shown in fig 1 and described in connection to fig 1
have retained their reference numbers frorﬁ fig 1, and will not be described
again here. '

In the embodiment 200 shown in fig 2, the housing 112 of the underwater
propeller drive comprises a rudder 210, by means of which steering of the
boat is achieved. As is also shown, the drive 200 comprises a second
underwater exhaust outlet 220, which in this embodiment is a valve or vent in
the exhaust channel 110, which can be opened so that exhaust gases from
the exhaust channel 110 can exit through it. As shown in fig 2, the second
underwater exhaust outlet 220 is arranged closer to the hull bottom 105 of
the boat than the first underwater exhaust outlet 115 is.
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The inventors of the present invention have discovered tHat by opening the
second outlet 220, any discomfort caused by exhaust gases when the engine
is running and the transmission of the propeller drive is in neutral position
can be reduced or entirely eliminated. For this reason, a control unit (not
shown here) for the system 200 is connected to the engine and to the
propeller drive, in order to sense if the engine is running and the transmission
of the propeller drive is in the neutral position, i.e. the two conditions under
which at least part of the exhaust gases from the first outlet 115 may hit the
hull bottom 105 of the boat. If both of these two conditions are met, the

‘control. unit is, according to the invention, arranged to open the second

exhaust outlet 220, so that exhaust gases from the exhaust channel 110 can
exit through it.

[t should-be pointed out that in the embodiment described here, the first
underwater exhaust outlet is not closed, so exhaust gases will be able to exit
from the channel 110 through both the first 115 and the second 220
underwater exhaust outlets. However, it is entirely within the scope of the
present invention to close the first underwater exhaust outlet 115 when the
condition for opening the second outlet 220 is met. In such an embodiment,
the exhaust channel 110 and/or the first underwater exhaust outlet 115 would
have to be provided with a means for closing the first outlet 115, i.e. a lid or
cover etc. which could be closed by the control unit when the second outlet
220 is opened.
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Fig 3 shows a schematic block diagram of a system 300 of the invention: as
indicated previously, the system 300 comprises a control unit 305, which is
arranged to sense if the engine 310 (shown with dashed lines, since the
engine per se is not comprised in the system 300) is running. The control unit
305 is also arranged to sense if the transmission 315 of the propeller drive is
in the neutral position. In addition, the control unit 305 is arranged to open
and close the second exhaust outlet 220, depending on whether or not the
engine 315 is running and the transmission 320 is in the neutral position, and

to close the second exhaust outlet 325 otherwise.

Fig 4 shows another embodiment 400 of an underwater propeller drive in
which the present invention can be used. Components in the embodiment
400 which have been described previously will not be described again here,

and have retained their reference numbers from previous drawings.

A difference between the underwater propeller drive 400 as compared to the
underwater propeller drive 200 of fig 2 is that the drive 400 uses a different
method for the steering of the boat: as shown in fig 4, the drive 400
comprises a housing 415 from which the propeller shaft 125 protrudes, and
which also houses the first underwater exhaust outlet -115. The housing 415
is rotatably attached to a component 410 which is attached to the hull bottom
105 of the boat. The direction of rotation of the housing 415 is indicated by
means of the letter “R” iﬁ fig 4, as well as by means of arrows in fig 4.

By means of rotating the housing 415 relative to the part 410, the boat can be
steered, since the direction of the propeller shaft 125 will change with the
rotation of the housing 415.

‘The rotation of the housing 415 is suitably carried out by means of a (not

shown) control unit, which is adapted to sense variations in a steering means
such as a steering wheel or a tiller etc which is provided for the driver of the
boat.
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It should be pointed out that the rotation of the rotatable part 415 is relative to
the part 410; thus, although not explicitly described here, the part 410 may be
rotatably attached to the hull bottom 105 of the boat, as an alternative to
having the part 410 fixedly attached to the hull bottom 105. In addition, it will
be realized that the solution 400 shown in fig 4, i.e. a drive which steers the
boat by means of at least one rotatable part 415 may require sealing means
where the parts 415 and 410 meet. In order to facilitate for the reader, such
sealing means are not shown in fig 4, nor described here.

As shown in fig 4, the underwater propeller drive 400 is also provided with an
exhaust channel 110. However, in the embodiment 400, the housing 415, i.e.

- the rotatable part of the drive 400, comprises an opening which faces a

corresponding opening in the part 410 about or relative to which the housing
is rotatable. This is shown in figs 5 and 6, which schematically shows the
rotatable part 415 and the part 410 about which the rotatable part 415
rotates. In figs 5 and the 6, the opening 50 in the part 410 and the opening 60
in the part 415 are shown.
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The two openings 50, 60, as shown in figs 5 and 6, face each other in the
propeller drive and suitably have a size and shape which essentially coincide
with each other, so that when the rotatable part 415 is in a position which
corresponds to “straight” movement of the boat, the two openings will be
aligned with each other to form a contiguous part of the exhaust channel 110.
It will be realized that when the rotatable part 415 is rotated to steer the boat,
the angle between the two openings 50, 60 will vary, as seen for example,
relative to a “zero angle” which corresponds to straight movement for the
boat. It will also be realized that when thé angle between the two openings
50, 60 is greater or smaller than the “zero” angle, there will be portions of the
two openings 50, 60 which do not coincide with each other, which will in
effect create an additional outlet through which exhaust gases in the exhaust
channel 110 may exit, the additional outlet being formed by the non-
overlapping portions of the openings 50, 60.

The fact that an additional outiet may be created by means of rotating the
rotatable part 415 in relation to the part 410 is utilized by the present
invention in the following manner: the control unit 305 show in fig 3 is in this
embodiment adapted to open a second exhaust outlet by means of rotating
the part 415 to a predefined angle relative to the part 410, by means of which
the second underwater exhaust outlet will be opened by means of non-
coinciding portions of the first and second openings, through which exhaust
gases form the exhaust channel 110.
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Figs 7a-7f show the two openings, i.e. the opening 60 in the part 415 and the

opening 50 in the part 410 in different angular positions a relative to each

other. The angles shown in figs 7a-7f are as follows:

Fig

7a
7b
7c
7d
Te
7f

Angle a

10°
15°
20°
25°

Although a range of angles a will create the effect of the second exhaust

-outlet, some angle ranges have been found to be particularly advantageous.

One such range is in the interval of 1-30 degrees, with a second range being

in the interval of 5-20 degrees, and a third range being in the interval of 8-12

degrees. In one embodiment, the angle used is 10 degrees.

The invention is not limited to the examples of embodiments described above

and shown in the drawings, but may be freely varied within the scope of the

appended claims.
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CLAIMS

1. A method for controlling the exit of exhaust gases from an engine, said
engine being used to power an underwater propeller drive which is arranged
at the hull bottom (105) of a boat, the method comprising letting the exhaust
gases flow from the engine through an exhaust channel (110) and exit
through a first underwater exhaust outlet (115) in the underwater propeller
drive, the method being characterized in that if the engine is running and the
transmission of the propeller drive is in neutral position, a second underwater
exhaust outlet (220; 50, 60) is opened for letting exhaust gases in said
exhaust channel exit (110) in a position closer to the hull bottom (105) of the
boat than the first underwater exhaust outlet (115).

2. The method of claim 1, according to which a .first part (415) of the
underwater propeller drive is rotatable about a second part (410) which is
attached to the hull bottom (105) of the boat, and according to which method
the exhaust channel (110) comprises a first opening (60) in the first rotatable
part (415) which faces a second opening (50) in the second fixed part (410),
said first (60) and second (50) openings having corresponding forms and
shapes so as to cooperate to form part of said exhaust channel (110), and

according to which method the second underwater exhaust outlet is opened

. by means of rotating the first rotatable part (415) to a predefined angle (a)

relative o the second fixed part (410).

3. The method of claim 2, according to which the second underwater exhaust
outlet is opened by means of non-coinciding portions of the first and second
openings. '

4. The method of any claim 2 or 3, according to which the predefined angle
(a) is in the interval of 1-30 degrees.
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5. The method of claim 2 or 3, according to which the predefined angle (a) is
in the interval of 5-20 degrees.

6. The method of claim 2 or 3, according to which the predefined angle () is
in the interval of 8-12 degrees.

7. The method of claim 1, according to which the second underwater exhaust
outlet is a vent (220) in an underwater housing (112) of the propeller drive,
which is arranged closer to the hull bottom (105) of the boat than the first
underwater exhaust outlet (115) is.

8. A system for controlling the exit of exhaust gases from an engine which is
arranged to power an underwater propeller drive which is arranged at the hull
bottom. (105) of a boat, the system comprising a control unit (305) and an
exhaust channel (110) for the exhaust gases with a first underwater exhaust
outlet (115), the system being characterized in that the exhaust channel
(110) also comprises a second underwater exhaust outlet (220; 50, 60)
arranged closer to the hull bottom (105) of the boat than the first underwater
exhaust outlet (115) is, and the control unit (305) is adapted to open the
second underwater exhaust outlet (220; 50, 60) for the exit of gases from the
exhaust channel (110) if the engine is running and the transmission of the
propeller drive is in a neutral position.
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9. The system of claim 8, in which a first part (415) of the underwater
propeller drive is rotatable about a second part (410) which is attached to the
hull bottom (105) of the boat, with the exhaust channel (110) comprising a
first opening (60) in the first rotatable part (415) which faces a second
opening (50) in the second fixed part (410), the first (60) and second (50)
openings having corresponding forms and shapes so as to cooperate to form
part of the exhaust channel (110), with the control unit (305) being adapted to
open the second underwater exhaust outlet by means of rotating the first
rotatable part (415) to a predefined angie (a) relative to the second fixed part
(410).

10. The system of claim 9 in which the second underwater exhaust outlet is
opened by means of non-coinciding portions of the first and second

openings.

11. The system of claim 9 or 10, in which the predefined angle (a) is in the
interval of 1-30 degrees.

12. The system of claim 9 or 10, in which the predefined angle () is in the
interval of 5-20 degrees.

13. The system of claim 9 or 10, in which the predefined angle (a) is in the
interval of 8-12 degrees.

14. The system of claim 9 or 10, in which the second underwater exhaust
outlet is a vent (220) in an underwater housing (112) of the propeller drive,
which is arranged closer to the hull bottom (105) of the boat than the first
underwater exhaust outlet (115) is.
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