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This invention relates to outboard motor units for
boats and particularly to steering of the boats by turning
the motor units.

The invention provides improved motor operation
wherein the propeller thrust which is directed forwardly
in normal cperation is directed angularly downwardly to
a degree varying with turning of the motor unit in steer-
ing the boat to the right or left.

An object of the invention is to enhance the personal
safety of the occupants of the boat and particularly to
prevent swarmping of the boat on turns and in reverse by
a lifting of the stern of the boat effected by the motor
in operation.

A more particular cbject is to direct the propeller angu-
larly downwardly to a varying degree corresponding with
the degree of turning movement of the motor unit to
effect a corresponding degree of lifting of the stern of the
boat in relation to the forward thrust of the propeller.

‘These and other objects and advantages will be more
fully set forth in the following description of a preferred
embodiment of the invention as illustrated in the accom-
panying drawings.

In the drawings:

Figure 1 is a side elevation of the stern of a boat and
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the motor unit as attached thereto and driving the same -

forwardly;

Fig. 2 is a view similar to Figure 1 showing the motor
unit turned to turn the boat to the left;

Fig. 3 is a view similar to Fig. 1 showing the motor
unit turned to the full reverse position to drive the boat
in the reverse;
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Fig. 4 is a longitudinal vertical cross-section through

the bracket of the motor unit by which the latter is remov-
ably secured to the transom of the boat as shown in Figs.
1 through 3; and

Fig.' 5 is a longitudinal vertical cross-section of
underwater gear case of the motor unit.

The outboard mctor unit shown in the drawings in-
cludes the cowl I which substantially encloses the engine
2 of the motor at the upper end of the unit. The housing
3 supporting engine 2 extends downwardly thereof and
rigidly connects the engire 1 and the lower gear case 4
disposed under water. The propeller 5 is mounted on
the shaft 6 supported by the gear case 4 and is driven
by engine 1 and normally disposed underwater to propel
the boat 7 forwardly and effect the steering of the boat as
will be described.

The drive shaft 8 extending downwardly within hous-
ing 3 is connected at the upper end to the lower end 9
of the engine crankshaft. The lower portion of shafi 8 is
journally supported by the bearings 10 in gear case 4.
The bearings 11 in gear case 4 support shaft 6 normally
horizontally to carry the propeller for operation in the
water. The driven gear 12 is mounted on shaft § to
mesh with the drive gear 13 which latter is fixed on the
lower end of shaft 8.

The motor support bracket 14 includes the clamp
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screws 15 by which the bracket is secured to the transom
16 of boat 7, and the swivel bracket member 17 which is
pivotally assembled on the transverse. horizontal pin 18
of bracket 14. In operation, the motor unit is supported
by member 17 with the propeller 5 disposed under water
rearwardly of the boat, and is adapted to be tilted on
the axis of pin 18 to allow the propeller to be lifted to
pass over submerged objects or to be withdrawn from the
water.

The tilt lock latch 19 is carried by member 17 and
includes the transverse pin 20 which is selectively - dis-
posed in any of the series of recesses 21 formed in bracket
i4. The forward face of each recess 21 is formed to
secure the motor against tilting in a direction which would
lower the propeller and the opposite faces are pitched or
inclined to lift pin 20 out of the recesses upen tilting of
the motor in the opposite direction. The handle 22 se-
cured to latch 19 provides for the adjustment of pin 20
in the selected recess and provides for the relative adjust-
ment of the motor unit end bracket 14 to accommodate
various boats having transoms of different rake or angu-
larity. o

The directional control of the boat, in each case, is
effected by turning the motor unit on a substantially ver-
tical axis to change the direction of propeller thrust. In
the motor unit shown, housing 3 includes the cylindrical
portion 23 which is journally mounted in the upper and
lower bearings 24 and 25 carried by the sleeve of mem-
ber 17. Bearings 24 and 25 include the rubber portions
286 which provide for the cushioned support of the motor
unit, - Steering of the boat is effected by manipulating
the tiller handle 27 which turns the motor unit on the
near-vertical axis of bearings 24 and 25 to direct the
propeller thrust to the right or left. .

According to the invention the axis of bearings 24 and
25 is inclined forwardly, or more specifically the axis
lies in a vertical longitudinal plane respecting the boat
and forms above a horizontal plane an acute angle there-
with forwardly of the axis. In the motor unit shown, the
axis of bearings 24 and 25 is inclined forwardly about
12° and defines an angle with the horizontal of about
78°. The drive shaft 8 is similarly inclined and extends
within housing 3 on the axis of bearings 24 and 25 and
the steering axis of the motor unit. Within the scope
of the presently claimed invention the motor unit may be
supported for steering movement on an inclined axis
which is forwardly of the drive shaft and housing which
latter may extend generally -vertically or be otherwise
inclined.

The angﬁlarity of the axis provides for tilting of the

. propeller downwardly as the motor unit is turned to the
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right or left as shown in Fig. 2. . The degree to which the
propeller is directed downwardly varies (not directly)
with the degree of turning movement of the motor unit.
In steering the boat, the propeller accordingly tends to lift
the rear of the boat whenever a turning of the boat is
effected and helps to prevent, particularly on sharp turns,
upsetting or swamping of the boat.

The invention provides a factor of safety in making
turns at high speeds while providing a horizontal thrust
and maximum propeller efficiency in the forward direc-
tion. The plate 28 secured to gear case 4 is disposed
normally horizontally above the propeller and operates
to prevent cavitation and to assure the full efficiency of
the propeller particularly as when operating near the sur-
face of the water.. In steering the boat by turning the
motor unit, plate 28 is adjusted to correspond with the -
angular position' of the propeller as described and fume-
tions at all times to maintain the propeller thrust.

The motor unit shown, being fully rotatable, can be
turned 180° to propel the boat rearwardly. At such
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times the water pushed back by the transom tends to
pass over the transom and into the boat.. The maxi-
mum angularity downwardly of propeller § provided by
the invention is reached when the prepeller is in the
full reverse position referred to and provides at such
times maximum protéection against swamping of the
boat.

When in the reverse position, the latch 19 is engaged
within the slot 29 of housing 3 which latter secures
latch 19 and pin 26 in the selected recesses 21 of bracket
14 to prevent raising of the propeller while cperating in
reverse,

Various embodiments of the invention may be em-
ployed within the scope of the following claims:

I claim: )

1. In a dirigible outboard motor unit including a
propeller disposed underwater to direct the thrust of
the propeller normally horizontally and to drive the
boat forwardly, a bracket adapted to be removably se-
cured to the transom of a boat and including a pivotal
connection supporting said motor unit for pivotal move-

ment on a steering axis whereby the propeller can be ad-

justed for the directional control of the boat, said axis
approximately intersecting the axis of said propeller
and defining forwardly therewith an acute angle where-
by the thrust of said propeller is directed angularly
downwardly to lift the stern of the boat simultaneously
with the directional conirol of the boat in either direc-
tion.

2. In a dirigible outboard motor unit including a pro-
peller disposed underwater to direct the thrust of the
propeller normally horizontally and to drive the boat
forwardly, an anti-cavitation plate rigidly fixed to said
unit immediately above said propeller, and a bracket
adapted to be removably secured to the transom of a
boat and including a pivotal connection supporting said
motor unit for pivotal movement on a steering axis
whereby the propeller can be adjusted for the directional
control of the boat, said axis approximately intersecting
the axis of said propeller and defining forwardly there-
with an acute angle whereby said anti-cavitation plate
and the thrust of said propeller are directed angularly
downwardly to lift the stern of the ‘boat simultaneously

with the directional control of the boat in -either direc-

tion.

3. In a dirigible outboard motor unit including a pro-
peller and a shaft supporting said -propeller underwater;
said shaft and propeller being disposed to direct the
thrust of the propeller normally horizontally and to drive
the boat forwardly, a bracket adapted to be removably
secured to the transom of a‘boat and including a pivotal
connection supporting said motor unit for pivotal move-
ment on a steering axis whereby the propeller can be re-
versed to drive the boat rearwardly, said axis approxi-
mately intersecting that of said propeller shaft and. de-
fining forwardly therewith an acute angle whereby the
thrust .of said propeller is directed angularly downwardly
to lift the stern of the boat simultaneously with the re-
verse propulsion of the boat to avoid swells passing
over the transom into the boat.

4. In a dirigible outboard motor unit including a pro-
peller disposed underwater to direct the thrust of the
propeller normally horizontally and te drive the boat
forwardly, an anti-cavitation plate rigidly fixed to said
unit immediately above said propeller, a clamp bracket
adapted to be removably secured to the transom of -a
boat, a swivel bracket including :a pivotal .connection
supporting said motor unit -for pivotal movement on a
steering axis whereby the propeller can be adjusted for

the directional control and. reverse propulsion of the :

boat, said axis approximately -intersecting the axis of
said propeller and defining forwardly therewith an acute
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angle whereby said anti-cavitation plate and the thrust
of said propeller are directed angularly dowawardly to
lift the stern of the boat simultanecusly with the di-
rectional control of the boat in either direction, said
swivel bracket being supported by said clamp bracket
for tilting of the motor unit to allow the propeller to be
raised for passing over submerged obstructions, and in-
terlock means connecting said brackets to prevent tilting
of the motor unit when in the position effecting the re-
verse propulsion of the boat.

5. In an outboard motor unit comprising an engine,
a propeller and a shaft for supporting said propeller
underwater, a drive shaft and gear means connecting
said engine and said propeller shaft to drive the pro-
peller, said shaft and propeller being disposed to direct
the thiust of the propeller normally horizontally and
to drive the boat forwardly, and a housing for said drive

:shaft supporting said engine and said propeller shaft; a

bracket adapted to be removably secured to the fran-.
som of a boat and including a pivotal connection sup-
portmg said motor unit for pivotal movement on a steer-
ing axis approximately intersecting that of said propeller

shaft and defining forwardly therewith an acute angle
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whereby the thrust of said propeller is directed down-
wardly to lift the stern of the boat simultaneously with
steering movement effecting the directional coatrol of the
boat in other than the forward direction.

6. In an outboard motor unit comprising an engine,
a propeller and a shaft supporting said propeller under-
water, a drive shaft and gear means connecting said engine
and said propeller shaft to drive the propeller, said shaft
and propeller being disposed to direct the thrust of the
.propeller normally horizontally and to drive the boat
forwardly, a housing for said drive shaft supporting said
engine and said propeller shaft, a horizontal anticavita-
tion plate rigidly fixed to said housing immediately above
said propeller, a bracket adapted to be removably secured
to the transom of a boat and including a pivotal connec-
tion supporting said motor unit for pivotal movement on
a steering axis approximately intersecting that of said
propeller shaft and defining forwardly therewith an acute
angle whereby said anti-cavitation plate and the thrust of -
said propeller are directed angularly downwardly with a
corresponding steering movement effecting the directional
control of the boat to lift the stern of the boat in other
than the forward direction.

7. In an outboard motor, the combination with a
bracket support having a swivel bearing with its axis for-
wardly inclined from the vertical, of a propulsion unit’
rotatably mounted on the swivel bearing and freely rotat-
able through at least 180° of movement between forward
propulsion and reverse propulsion positions and compris-
ing in substantially rigid connection a power. head, 2
strut and a gear casing, the power head including an engine
having a drive shaft extension through said strut and the
gear casing being provided with a propeller shaft and
propeller, the drive shaft and propeller shaft having
meshed gears in said casing and being at an obtuse angle
to each other such that the rotation of said unit on said
bearing to a position for reverse propulsion will move
the propeller shaft about said inclined axis to direct down-
wardly a substantial component of its thrust. ‘
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