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% Claims,

_This invention relates to outhoard engines such
as are used for propelling small boats on the

water, and also to driving and control mechanism -

therefor, and it is intended especially for low
power engines of this kind.

The object of my invention is to provide out-
board engines of the kind referred to with im-

proved mechanism which will enable the engine '

to drive the propeller in the torward direction and
then in the reverse direction without having to
stop the engine. A further object of the invention
is to provide improved mechanism to enable the
engine to be operated independently of the pro-
peller. A still further object of my invention is to
provide improved mechanism whereby the usual
tilting device associated with this type of engine
is automatically locked in a simple and effective
manner to prevent the engine unit from ‘tilting
during reversal of the drive.

According to my invention, I provide an out-
board engine having a forward and reverse gear
mechanism, which is actuated by means of a
gear change lever connected to means whereby
the speed of the engine is automatically reduced
to idling speed when the said gear change lever is
moved towards the neutral position, in which
position the engine driving shaft is entirely dis-
connected from the propeller shaft. By this
means it is possible to transmit a positive drive
to the propeller by means of jaw or like positive
clutches without imposing any undue strains or
damage to the clutch jaws or gear teeth when
changing from forward to reverse or vice versa.

Other features of the invention are included in
the following description of one method of carry-
ing the same into effect. In order that the in-
vention may be clearly understood reference is
made to the accompanying drawings, in which:—

Figure 1 is a vertical section of the lower por-
tion of the engine unit in the plane of the pro-
peller shaft.

Figure 2 is a part sectional elevation of the
upper portion of the engine unit and control
mechanism, on the line “X—X” of Figure 5.

Figure 3 is a sectional detail on the line “A—A”
of Figure 2.

Figure 4 is a part sectional perspective view
showing part of the control mechanism.

Figure 5 is a plan view of the upper portion of
the. engine unit showing the gear change oper-
ating mechanism and the tiller arm.

The drive between the vertical power shaft I,
which is coupled to a standard two-stroke out-
board motor 2, and the horizontal propeller shaft
3 is effected by means of bevel gearing as shown in
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Figure 1. A reversible gear train is provided in
known manner by means of two crown. wheels 4
and 5, which are free to rotate on the outer sur-
face of a sleeve bearing 6 carrying the propeller
shaft 8, and a driving bevel wheel 7 which is
secured to the vertical power shaft and is in con-
stant mesh with the crown wheels.

The forward and reverse gesr and attendant
clutch mechanism are accommodated within an
underwater housing 8, and in order that the size
of this housing shall not be unduly increased
(which would detract from the efficiency of the
propeller) I arrange the drive from the crown
wheels 4 and § to be transmitted to the propeller
shaft by means of two small jaw or dog clutches
$ and 16 which are secured to the propeller shaft
3. The clutches are located on either side of the
crown wheels as shown, and are adapted to en-
gage with corresponding jaws {{ and {2 formed on
the rear faces of the crown wheels 4 and 5 re-
spectively. : '

To engage the forward gear, the propeller shaft
3, together with the propeller 13, is moved axially
in the direction of arrow B to move the jaw
clutches i8 into engagement with the jaws 12 on
the crown wheel 5, the other jaw clutch 9 being
at the same time moved out of engagement with
the jaws ! on the crown wheel 4. To engage
reverse gear the propeller shaft is moved axially
in the opposite direction, and the clutches are so
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disposed on the propeller shaft that in an inter- -

mediate position both clutches are disengaged,
and in this neutral position no drive is trans-
mitted to the propeller.

Axial movement of the propeller shaft to oper-
ate the gear change is effected by means of a
cam-shaped projection {4 at the lower end of a
vertical gear change rod {5 located behind and
in line with the power shaft {. The cam-shaped
projection is shaped to engage with an annular
groove {6 provided in the jaw clutch (0, and when

- the rod 15 is turned, the cam projection moves

the clutches, together with the propeller shaft, in
a horizontal direction. It will be seen that when
the boat is driven in the forward direction the
axial thrust due to the pitch of the propeller tends
to keep the jaw clutch 10 in engagement with
the crown wheel §, and, when the reverse gear is
engaged, the thrust of the propeller, which is also
reversed in direction, tends to keep the jaw
clutch 9 in engagement with the crown wheel 4.

The thrust of the propeller as it revolves in
either direction is.taken by annular thrust blocks
17 located between the front faces of the crown
Wwheels and the supporting portion of the sleeve
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. and the driving bevel wheel 1. The propeller.
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bearing 6. The supporting part of the bearing
§ consists of a central annular web I8 carrying
a cylindrical flange (9 on its periphery which
fits into the underwater housing 8. The flange
and also the web are cut away as shown to ac-
commodate the lower end of the power shaft |

shaft is also supported by a water-tight bearing

20, and since the crown wheels revolve on the

outer surface of the fixed supporting sleeve 6
the propeller shaft 3 is relieved of their journal
and thrust loads. To ensure that the two crown
wheels’ are permanently held in gear with the
driving pinion, two further annular thrust blocks
21 are provided which bear on the rear faces of
the crown wheels.

The gear change rod 15 is extended upwards
from’ the underwater housing through a water-
tight bearing 22 and to its upper end is fitted
a small gear wheel 23 which engages with a
toothed segment 24 which is connected to & hand

operated gear change lever 25, as shown in Fig- -

ures 2 and 5. The boss carrying the toothed
segment is loosely mounted on a bearing 26
which is co-axial with the power shaft casing 27
so that the rotary movement of the lever causes
the clutches to be engaged or disconnected
through the action of the gear change rod 15.
When the gear change lever 25 is moved from
the position C, shown in dotted lines in Figure
5, to the position D, the direction of rotation of
the propeller is changed from forward to reverse
and when the lever is centrally disposed, as shown
in full ‘lines, the gear is in neutral and the engine
operates independently of the propeller.

Since jaw clutches are used to engage the drive
it is essential that when changing from forward
to reverse or vice versa, the engine speed should
be reduced to a minimum to avoid damaging the
clutch jaws or the gear teeth, and this I arrange
automatically by a device which is combined with
the gear change mechanism. This device con-
sists of a cam member 28 which is rotated by
means of a small toothed pinion 29 which en-
gages with a toothed segment 30 formed on the
same boss as the segment 24, to which is affixed
the gear change lever 25. The cam face formed
on the rotatable cam member 28 has a root or
hollow portion 3f and a raised portion 32 on
either side thereof as shown in Figure 4. Co-
operating with this cam member is a slidable

. member 33 having a cam face 34 of similar con-
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tour formed at its extremity. 'The two cam faces
are retained in contact with each other by means
of a spring 35, and the slidable member 33, which
is prevented from rotating, is suitably guided
within the casing 86. Thus, when the raised por-
tions of the two cam faces are in contact with
one another, the slidable member 33 is raised to
its full extent and any small angular movement
of the rotatable member 28 in either direction
will cause the slidable member to be lowered.
To the upper end of the slidable member 33
is connected a bent lever 371 having one end
forked as shown. This forked end engages a
sleeve 38 which is threaded to receive the usual
adjustable abutment socket 39 which houses the
end of the outer casing 40 of the throttle control
Bowden cable. The sleeve 38 is arranged to slide
within the throttle chamber 41 of a carburetor
42. One end of the inner Bowden control wire
cable 44 passes through the abutment socket 38
and the sleeve 38 and is connected to the throttle
valve 43 in the usual manner, the usual light,
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spring 45 being used to give the necessary bias
for closing the throttle valve, The other end of

.the Bowden wire cable is connected to a hand

throttle control mechanism of the well known
lever type (not shown on the drawings) and this
is. mounted in a suitable position on the tiller
arm 46. :

When the gear change lever is either in the
forward or reverse position the raised portion of
the cam face 34 of the slidable member 33 rides

" on the raised portion 32 of the rotatable cam 28

and the sleeve 38 together with the socket 39
supporting one end of the Bowden casing 40 is
consequently lifted so that the slack or lost mo-
tion of the inner Bowden wire cable 44 is taken
up to enable the hand operation of the throttle
control to become effective. When, however, the
gear change lever is in the neutral position, the
cam face 34 of the slidable membes rides on the
hollow portion 31 of the cam 28 and the sleeve 38
is therefore depressed. The end of the outer
Bowden casing 40 is therefore brought nearer to
the carburetor 42 thus -causing slackness and
consequently lost motion of the inner Bowden
wire 44 whereby the throttle valve 43 moves into
the partly closed or idling position and the hand
throttle control is rendered ineffective. Imme-
diately the drive is re-engaged the same mecha-

.nism operates to take up the slackness or lost
motion of the inner Bowden cable and the &

throttle valve again comes under the control
of the hand control lever and is raised or opened
to an extent governed by the said hand control
which can then be operated in the ordinary
manner. :

When it is desired to make the hand throttle
control operate the throttle valve 43 while the
mechanism is in .the neutral position, such as
when starting or testing the engine, a hand op-
erated bell crank lever 471 is arranged to keep
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the automatic throttle control device out of ac~

tion by engaging the short arm 41e with the lever
37T to lift the sleeve 38, thus reducing the slack-
ness or lost motion of the inner Bowden cable
44. Immediately the gear lever 25 is moved from
the neutral position so as to raise the lever 87
clear of the arm 41a the long arm of the bell
crank lever falls by gravity and the short arm
41z moves out of engagement with the lever 81,
the arrangement being such that a separate hand
operation is necessary to reset the lever 41. Al-
ternatively, a catch linked to the gear change
mechanism may be arranged to lock the gear
change lever in the neutral position and to hoid
the automatic throttle control sleeve in its upper-
most position while the engine is being tested
under the control of the hand-throttle lever.

In addition to reducing the engine speed when’

operating the gear clutch mechanism, we may
further reduce wear and shock to the gears and
clutches during this operation by incorporating
in the driving mechanism a yieldable coupling.
This coupling consists of a driving segment 48
which loosely engages with a corresponding re-
silient rubber segment or buffer 49 adapted to
be housed in the propeller boss 50, the propeller
13 being connected to the rubber buffer by means
of radial segments as indicated at §1. Alterna-
tively, the vertical driving shaft may be made in
two portions and & yieldable coupling introduced
at the break to absorb any slight shock to the
transmission when changing gear. :
The method of mounting the gear change lever
and rod previously described ensures that when
the whole engine structure is pivoted about the
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power shaft to steer.the boat in the usual man-
ner, this lever also moves with it and so keeps
the gear change mechanism in the same positfon.
The usual tilting of the engine structure, which
occurs when the underwater housing or propeller
strikes an obstacle while the boat is travelling

" in a forward direction, can also take place with-
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out affecting the control lever or gear engage-
ment. When the drive is changed to reverse the
motion of the boat, the whole engine tends to tilt
‘due to the reversal of the traction of the pro-
peller and we may arrange to prevent this auto~
matically by a device cooperating with the gear
change red described above, which locks the en-
gine structure in the vertical position when the
gear change lever is moved into the reverse posi-
tion,

This is accomplished as-shown in Pigure 2 by -

two short slidable rings or collars 52 and 53 whith
are mounted loosely on the power shaft casing
21 one above and one below the usual saddle

bearing 54 which is clamped to the stern of the -

boat 56 and against which the power shaft cas-
ing presses when the forward gear is engaged.
These collars are conveniently conically shaped
on the outside and have annular sockets adapted
to fit over the ends of the saddle bearing and
thereby lock the engine in position.

The conical collars 52 and 53 have extensions
56 and 57, the end portions of which are bored
and mounted slidably upon the gear change rod.
A spring 58 is interposed between the extended
portions of .the collars to keep them normally
apart so that the usual tilting arrangement is
operable when the gear change lever is in the for-
ward or neutral positions. Inclined planes 59
and 60 are formed on the extended portions 56
and 57 respectively and these inclined planes are
acted upon by rollers 61 and 62 carried on radial
arms 62 and 64 which are firmly but adjustably
aflixed to the gear change rod (5.

The arrangement is such that when the gear
change lever 25 is moved into the reverse posi-
tion, the turning of the gear change rod 15 and
radial arms 63 and 64 causes the rollers 61 and
62 to contact with the inclined planes 59 and 60 to
move the collars 52 and 53 towards one another.
The collars are thereby adapted to slide over and
embrace the ends of the saddle bearing 58 and
in this position the whole engine structure is re-
tained against the supporting bracket 65, thus
automatically preventing the tilting arrangement
from operating, but leaving the engine free to
pivot for steering purposes.

When the gear change lever 25 is moved again
from the reverse to the neutral or forward posi-
tions this mechanism disengages the sliding col-
lars from the saddle bearing to ‘permit the engine
unit to tilt about the pivot point 66 in the usual
manner. The usual type of slotted quadrant 67
attached to the bracket 65 is provided to carry
the saddle bearing which ‘may thus be adjusted
along the slots for the purpose of setting the pro-
peller shaft in a horizontal plane and the bracket
65 at -any angle which suits the transom of the
boat to which the engine unit is attached. .

As many apparently widely different embodi-
ments of this invention may be made without
departing from the spirit and scope thereof, it
is to be understood that I do not limit myself
to the specific embodiments thereof, except as
defined in the appended claims.

I claim:

1. An outboard engine comprising a power _

shaft, a propeller shaft, a sleeve bearing support-

3

ing sald propeller shaft, 2 reversible gear train
connecting said power and propeller shafts com-
prising 4 bevel gear secured to said power shaft,
a pair of crown wheels rotatably mounted on the
outer surface of said sleeve bearing and in con-
stant mesh with said bevel wheel, positive clutch
members secured to said propeller shaft and
adapted to engage with positive clutch members
formed on said crown wheels to provide for-
ward or reverse rotation of said propeller shaft,
and a gear change lever movable to forward, re-
verse and neutral positions for axially displacing
the propeller shaft to engage or disengage the
clutch members, means for controlling the speed
of said engine, and means interconnecting the
gear change lever and the engine speed control
whereby the speed of the engine is automatically
reduced during displacement of said gear change
lever.

2. An outboard engine as claimed in claim 1
in which the engine is provided with a carburetor
having a throttle valve, and the means for auto-
matically reducing the speed of the engine in~
cludes a Bowden control cable having an outside
casing and a slidable sleeve connected to said cas-
ing, said sleeve being movable towards the throt-
tle valve of the engine carburetor when the gear
change lever is moved into neutral position to
cause slackness and consequent lost motion of
the inner Bowden cable whereby the throttle
valve connected thereto is automatically moved
into partly closed or idling position. :

3. An outboard engine as claimed in claim 1
in which the engine is provided with a carburetor
having a throttle valve, and the means for auto-
matically reducing the speed of the engine in-
cludes a Bowden control cable having an out-
side casing and a slidable sleeve connected to said
casing, said sleeve being movable towards the
throttle valve of the engine carburetor when the
gear change lever is moved into neutral position
to cause slackness and consequent lost motion of
the inner Bowden cable whereby the throttle
valve connected thereto is automatically moved
into partly closed or idling position, and means
for moving said slidable sleeve comprising a ro-
tatable member operated by said gear change
lever, and a non-rotatable slidable member con-
nected to said slidable sleeve and having a cam
face at its extremity which is resiliently pressed
into contact with a cooperating cam face pro-
vided on said rotatable member.

4. An outboard engine as claimed in claim 1
in which an auxiliary hand operated lever is pro-
vided to engage and hold the automatic speed re-
ducing means out of action at will while the gear
change mechanism is in the neutral position.

5. An outhoard engine as claimed in-claim 1,
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in which an auxiliary hand operated lever is

provided to engage and hold the automatic sbeed
reducing means out of action at will while the
gear change mechanism is in the neutral position,
the auxiliary lever being automatically discon-
nected when the gear change Iever is moved and
requiring resetting by a separate hand operation.

6. An outboard engine as claimed in claim 1
in which the engine and propeller shaft are
adapted to tilt rearwardly as a unit when the
propeller strikes an obstacle on the forward drive
and in which locking means are provided for
automatically preventing said unit from tilting
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during reversal of the drive, said locking means

comprising a stationary part, a rotatable gear
change rod operable by said gear change lever
and g slidable collar connected to the tilting unit
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and operable by said gear change rod to engage
sald stationary part to lock the tilting unit there-
to when the gear change lever is operated to
engage the reverse gear.

7. An outboard engine as claimed in claim 1
in which the engine and propeller shaft are
adapted to tilt rearwardly as a unit when the
propeller strikes an obstacle on the forward drive
and in which locking means are provided for
automatically preventing said unit from tilting
during reversal of the drive, said locking means

2,008,357

comprising a stationary part and slidable collars
connected to the tilting unit and adapted to en-
gage said stationary part to lock the tilting unit
thereto when the gear change lever Is operated
to engage the reverse gear, said collars being pro-
vided with inclined surfaces,'a rotatable. gear
change rod operated by said gear change lever
and radial arms attached to saild rod and co-
operating with said inclined surfaces to operate
said sliding collars. .
ROBERT OWEN HARPER.
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