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(57) Abstract

Transmission for boats, comprising an input
shaft (2), a reversing mechanism and an output shaft
(3). The reversing mechanism is comprised in a right
angled bevel gearing with two bevel gears (7, 8),
which are freely rotatably mounted on an intermedi-
ate shaft (4) and engaged with a bevel gear (6) on the
input shaft. The bevel gear (7, 8) each cooperate with
an individual clutch (13, 14) respectively, by means of
which one of the bevel gears can be locked to the in-
termediate shaft. The clutches (13, 14) are placed out-
side the bevel gearing, i.e. on the sides of the bevel
gear (7, 8) facing away from each other in order to
place the bevel gears (7, 8) close to each other.
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Transmission device,

especially for boat motors

The present invention relates to a transmission device,
especially for boat motors, comprising a pair of
intersecting shafts, drivingly connected to each other by
means of at least one pair of bevel gears, a reversing
mechanism driven by said shafts and having hydraulically
operated multi-disk clutch means, by means of which the

rotational direction of an output shaft is reversible.

In a transmission device, known now for many years, for
boat moéors, an input shaft drives via a double bevel
gearing, an intermediate shaft, which in turn via an
additional bevel gear mechanism, drives an output shaft,
which can either be the propeller shaft itself or be
provided with the flange intended to be coupled to a
propeller shaft. The reversing mechanism is integrated
into the bevel gear mechanism by it having two freely
rotatably mounted bevel gears which can be automatically
locked by means of clutch means to the intermediate shaft
and which engage a bevel gear on the input shaft.

The clutch means used were inter alia cone clutches,
comprising a double clutch cone displaceable on the
intermediate shaft between the bevel gears, whereby the
clutch cone is displaceable into engagement with a facing
conical clutch surface on the respective bevel gear. The
displacement of the clutch cone was achieved mechanically
and special mechanical devices utilizing the rotation of
the shaft were used to overcome the tendancy to self
locking which occurs in such clutches and which can
create problems with disengagement, especially at high

motor torque.

There have recently been developed hydraulically operated
multi-disk clutches for locking and releasing the gears
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in the reversing mechanism. Such an arrangement shown in
EP-A-295 569. Two bevel gears on an input shaft are
alternately engageable with the shaft to drive an output
shaft, which has a bevel gear in engagement with the two
gears on the input shaft. The halves of the clutch co-
operatingrwith the respective gears are integrated into a
unit which is placed between the freely rotatably mounted
gears, i.e. near the point of intersection of the rota-
tional axis of the shafts. The use of hydraulically.
operated clutches instead of mechanically operated cone
clutches makes it possible to control engagement smoothly
even at very high power, thus eliminating the risk of

self locking.

The design of the known multi-disk clutch as a double
clutch placed between the releasable gears in the same
place as the known cone clutches creates however
problems. This is due to the fact that the arrangement
requires more space in the axial direction than the cone-
clutch arrangement, and this means that the gears in the
bevel transmission must be made with larger radial dimen-
sions and this makes the entire transmission device with

associated housing heavier, more expensive and more space

consuming.

The purpose of the present invention is to achieve in a
transmission device of the type described by way of
introduction with multi-disk clutches, an arrangement
which enables the entire transmission device to be made
lighter, less expensive and more compact than the above
described known transmission device. This is achieved
according of the invention by virtue of the fact that the
multi-disk clutch means are arranged on the side of at
least one bevel gear facing away from the point of inter-
secfion between the rotational axis of the first

mentioned shafts.

*®
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In such a transmission device, the clutch means are moved
from a location where they interfere with the gears of
the bevel gearing to a location outside the double bevel
gearing, which means that they will not effect the dimen-
sioning of the bevel gears. Thus they only need be
dimensioned with regard to stresses, and in practice this
will mean that their diameter can be substantially
reduced compared with transmissions with the clutch
between the double gears. The invention will be described
in more detail below with reference to examples shown in
the accompanying drawings, where Figure 1 shows a longi-
tudinal section through a first embodiment of a trans-
mission device according to the invention and Figures 2-5
are schematic diagrams of four other émbodiments of a

transmission device according to the invention.

In Figure 1, 1 designates a reversing transmission for a
boat motor insulation of purely inboard type. The trans-
mission has an input shaft 2 designed to be coupled to
the crank shaft (not shown) of the motor and an output
shaft 3 designed to be coupled to a propeller shaft (not
shown). The shafts 2, 3 and an intermediate shaft or
secondary 4 shaft are mounted in a housing 5. The input
shaft is provided with a bevel gear 6 engaging 2 double
gears 7 and 8, which are mounted on needle bearings 9 and
10 respectively on the intermediate shaft. A bevel gear
11 keyed to the intermediate shaft 4 engages a bevel gear
12 integral with the output shaft 3.

The bevel gears 7 and 8 respectively rotatably mounted on
the intermediate shaft 4 cooperate with individual clutch
devices 13 and 14 respectively. The clutches 13 and 14
are mirror imaged but otherwise identical, and therefore
identical components have been given the same reference
numerals. Gear 7 and 8 are each solidly joined on their
sides facing away from each other to individual bowl

shaped elements 15 with which a number of clutch disks 16
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are non-rotatably but axially_displaceably joined. The
disk carrier 17 is non-rotatably joined to the

“intermediate shaft 4 and carries non-rotatable dis-

placeable disks 18. A hydraulic piston 19 is dlsposed on
one side of each package of disks and delimits together
with a cylinder element 20 a chamber 21 for hydraulic
fluid. The respective gear 7, 8 is locked to the inter-
mediate shaft 4 by pressurizing the associated chamber 21
so that its piston 19 compresses the disk package in the
example shown in Figure 1, the upper clutch 13 of the
bevel gear 7 is engaged, so that torque is transmitted
via this -bevel gear, while the lower clutch 14 is dis-
engaged. Hydraulic- fluid is sﬁpplied to the respective
chamber 21 by a hydraulic pump 22 driven by the input
shaft 2 via a control valve 23 and channels 24 and 25 in
the 1ntermed1ate shaft 4. The clutches 13, 14 are of wet
disk type, and are provided w1th fluid v1a a channel in
the intermediate shaft 4. When reversing the rotational
direction of the output shafts 3, the upper clutch 13 is
released, whereafter the lowef clutch 14 is engaged.

As can be seen in Figure 1, the embodiment described with
two clutch units 13, 14 placed outside the double bevel 7
gearing, i.e. outside the'point of intersection P of the
rotational axes allows the gears 7, 8 to be arranged with
a small axial spacing on the intermediate shaft, and this
means that the radius of the bevel gears is only
determined by the stresses which the gearing must be
dimensioned for, and this in turn means that the double

bevel gearing can be made very compact.

Figure 2 shows an embodlment of a transmission accordlng
to the invention in which the clutches 13 and 14 are
consolidated inte a single unit 30, which is placed below
the lower bevel gear 8. The upper bevel gear 7 is in this
case non-rotatably joined to a shaft end which forms a
part 42 of an intermediate shaft 4a, 4b and is rotatable
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relative to part 4b. The upper bevel gear 7 is lockable
by means of the clutch portion 13 to the axial portion
4b, while the lower bevel gear 8, which is rotatably
mounted on the shaft portion 4a can be locked relative
the shaft portion 4b by means of the clutch portion 14.
The rest of the components in Figure 3 corresponding to
these in Figure 1 have been given the same reference
numerals as in Figure 1.

In Figure 3, the bevel gear 6 engages the input shaft 2
which has a single bevel gear 8 which is non-rotatably
fixed to a shaft portion 4a. In this case the reversing
gear is provided in the form of a planetary transmission
40 with double planetary gear éets 41 and 42, by means of
which the rotational direction of the shaft portion 4b
can be reversed. The shaft portion éa drives the sun
pinion 43 of the planetary transmission and can be locked
by means of the clutch 14 to the planetary gear carrier
44 to lock the shaft portions 4a and 4b together into a
unit. By means of this other clutch 13, the ring gear 45
of the planetary transmission can be locked to the
housing 1 to reverse the rotational direction of the
shaft portion 4b relative to the shaft portion 4a.

Figure 4 shows an embodiment which distinguishes from
that shown in Figure 1 only in that the two releasable
bevel gears 7 and 8 with associated clutches 13, 14 are
mounted on the input shaft 2 while the bevel gear 6 is
fixed to an intermediate shaft 4.

The transmission according to the invention can be
included in a module system of the type described in SE-
A-417 075, and thus be used both in entirely inboard
installations of the design shown in Figure 1 and for
outboard drive units of the Aquamatic® type. Especially
in the latter type, it is desirable to keep dimensions

and weight at as low a level as possible.
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Such an outboard drive unit fot double counter rotating

propellers 50, 51 is shown in Figure 5. Components with

counterparts in Flgure 1 have been given the same

reference numerals as in Figure 1. The intermediate shaft
5 4 drives via bevel gears 52, 53 and 54 two counter-

rotating propeller shafts 55, 56.
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Clains

1. Transmission device, especially for boat motors,r
comprising a pair of intersecting shafts drivingly
connected to each other by means of at least one pair of
bevel gears, and a reversing mechanism driven by said

5 shafts and having hydraulically operated multi-disk
clutch means, by means of which the rotational direction
of an output shaft is reversible, charac-
terized in that the multi-disk clutch means (13,
14) are arranged on the side of at least one bevel gear

10 (8) facing away from the point of intersection (P)
between"the rotational axes of said first mentioned
shafts.

2. Transmission device according to claim 1,

15 characterized in that one of said first
mentioned shafts carries a bevel gear (6) which engages -
two bevel gears (7, 8) freely rotatably mounted on the
other shaft and which are alternately lockable by means
of clutch means (13, 14) disposed outside a space formed

20 between the freely rotatably mounted bevel gears.

3. Transmission device according to claim 2,
characterized in that the clutch means are
formed by two individual multi-disk clutches (13, 14)

25 arranged on the sides of the respective bevel gears,

facing away from each other.

4. Transmission device according to claim 2,
characterized in that the clutch means are

30 formed by two multi-disk clutches (13, 14) each joined to
a freely rotatably mounted bevel gear, said multi-disk
clutches forming a consolidated unit (30) on one side of
one (8) of said bevel gears.

35 5. Transmission device according to one of claims 1-4,

characterized in that one of the first-
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mentioned shafts is an input shaft (2) to be coupled to a
motor, while the other of said shafts forms an output

shaft.

6. Transmission device.accdrding to one of claims 1-4,
characterized in that one of the first-
mentioned shafts is an input shaft (2) designed to be
coupled to a motor and the other is an intermediate shaft
(4), which drives the output shaft (3).

2. Transmission device according to claim 1, 7
character i zed in that one of said first-
mentioned shafts (2, 4a) is coupled to an output shaft
(4b) via a reversing mechanism in the form of a planetary
transmission (40) containing the hydtaulically dperated
clutch means (13, 14). '

8. Transmission device according to claim 7,
characterized in that the clutch means
comprise a first clutch (13), which is designed when
engaged to lock the planetary transmission to provide the
same rotational direction on its input side and output
side and a second clutch/brake (13), which when engaged
is disposed to lock the rihg gear (43) of the planetary
transmission to drive the output shaft (4b) in a

 direction opposite to the rotational direction of the

input shaft to the planetary transmission.

9. Transmiésion device according to one of claims 1-8,
characterized in that the multi-disk clutch
means (13, 14) are wet multi-disk clutches, where the
disk packets are compressible by a piston (19) for each
packet, said piston being displaceable in a cylinder
(20), which via an operating valve (23) communicates with
a hydraulic pump (22) driven by one of said first-

mentioned shafts.
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[received by the International Bureau on 19 January 1993 (19.01.93):

original claims 1-9 replaced by amended claims 1-4 (2 pages)]

1. Transmission device in an outboard drive unit for
boats, comprising a first shaft having a first conical
gear wheel non-rotatably fixed on the shaft and a second
shaft the rotational axis of which intersecting the
rotational axis of the first shaft and having two conical
wheel gears rotatably journalled on the shaft and
lockable on the shaft by means of clutch means, said two
gear wheels meshing with the first gear wheel, one of
said shafts being an input shaft adapted to be connected
to an engine, the other shaft being an intermediate shaft
having a gear wheel meshing with a gear wheel on an
output shaft, characterized in that the
clutch means (13, 14) are multi-disk clutch means which
are disposed outside a space formed between the rotatably
journalled gear wheels (7, 8).

2. Transmission device according to claim 1,
characterized in that the clutch means are
formed by two individual multi-disk clutches (13, 14)
arranged on the sides of the respective bevel gears,

facing away from each other.

3. Transmission device according to claim 1,
character irz ed in that the clutch means are
formed by two multi-disk clutches (13, 14) each joined to
a freely rotatably mounted bevel gear, said multi-disk
clutches forming a consolidated unit (30) on one side of
one (8) of said bevel gears.

4. Transmission device according to one of claims 1-3,
characterized in that the multi-disk clutch
means (13, 14) are wet multi-disk clutches, where the

~disk packets are compressible by a piston (19) for each

packet, said piston being displaceable in a cylinder
(20), which via an operating valve (23) communicates with
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a hydraulic pump (22) driven by one of said first-

mentioned shafts.
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