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(57) Abstract

A marine propulsion unit (10) has a depend-
ing gearcase (12) with one or more water inlet
openings (22) in the sides of the gearcase for sup-
plying water to a water pump (20), and an auxil-
iary water inlet opening (32) at an anti-ventilation
plate (30) above the propelier (14) for supplying
additional water to the water pump (20). The water
passage (42, 50) from the auxiliary water inlet
opening (32) to the water pump (20) has a portion
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(44, 52) extending downwardly below the level of — -
the auxiliary water inlet opening (32) and commu- 22

NN

nicating with the side water inlet openings (22).
When the side water inlet openings (22) are below 24
the water line and the auxiliary water inlet (32) is

above the water line, water is received in the
downwardly extending portion (44, 52) of the sec-
ond passage (42, 50) and blocks air from flowing
from the auxiliary inlet opening (32) to the water
pump (20), to prevent engine overheating.
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MARINE DRIVE WITH AIR TRAP IN AUXILIARY WATER INLET
The invention relates to a marine propulsion unit

having a depending gearcase with water inlet openings on
the sides for supplying water to a water pump, and an
auxiliary water inlet opening at an anti-ventilation plate
for supplying additional water to the water pump.

It is standard to provide water inlets on the
sides of a depending gearcase of a marine propulsion
unit. These side water inlets function well even with the
engine mounted at high transom heights, including when the
anti-ventilation plate over the propeller is above the
water line. However, such side inlets are subject to
clogging or plugging at low speeds if weeds or debris wrap
around the gearcase strut. It is known in the prior art
to provide an auxiliary water inlet opening under the
anti-ventilation plate to solve the weed clogging
problem. The propeller is spinning beneath such auxiliary
water inlet opening and keeps such opening clean and free
of weeds and debris, whereby sufficient water is supplied
through such opening to the water pump. However, when
running at high speed with the engine raised higher out of
the water, or at extreme trim angles, such auxiliary water
inlet opening may be raised above the water line. This in
turn enables air to be sucked into the water pump, even
though the standard side water inlets are submerged. The
sucked-in air reduces the amount of cooling water which
can be supplied by the pump, and may cause overheating of
the engine. The present invention provides a marine
propulsion unit comprising a depending gearcase with a
rear propeller, one or more water inlet openings in the
sides of said gearcase forward of said propeller for
supplying water to a water pump, an anti-ventilation plate
on said gearcase above said propeller, and an auxiliary
water inlet opening in said gearcase at said '
anti-ventilation plate for supplying additional water to
said water pump, characterized by a trap in said gearcase
between said auxiliary water inlet opening and said water
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pump preventing air from being drawn into said water pump
from said éuxiliary water inlet opening when said first
mentioned one or more side water inlet openings are below
~the water line and said auxiliary water inlet opening is
above the water line. '

Figure 1 is a side view of a marine propulsion
unit with a depending gearbase.

Figufe"z is an enlarged view of a portion of the
structure of Figure 1, partially in section, showing the
~prior art; )

. Figure 3 is a view like Figure 2, but showing the
present invention. '
. Figure 4 is a view like Figure 3 and shows an

alternate embodiment. '

7 Figures 1 and 2 show a marine propulsion unit 10
having a depending gearcase 12 with a rear propeller 14.
Cowl 16 houses an internal combustion engine (not shown)
which drives a vertical drive shaft 18 which in turn '
rotates a horizontal propeller shaft (not shown) to which
propeller 14 is mounted. Driveshaft 18 extends through
and drives a water pump 20, as shown in U.S. Patent

4,392,779., A left side water inlet opening 22 and a right

side water inlet opening (not shown) are provided in the

sides of gearcase 12,.and may have inserts such as 24, and
Supply water through an upwardly extending vertical water
passage 26 in the gearcase to water pump 20, which in turn

supplies cooling water through water line 28 to the engine.

Anti-ventilation plate 30 extends horizontally on
theigéarcase above propeller 14 and has an auxiliary water
inlet opening 32 along its underside with a screen or mesh
34 and supplies water through passage 36 to water passage
26 and water pump 20.

Figure 3 shows a marine propulsion unit in
accordance with the invention and uses like reference
numerals from Figures 1 and 2 where appropriate to
facilitate clarity. The drive unit in Figure 3 includes
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auxiliary water inlet opening 32 at anti-ventilation plate
30 for supplying additional water to water pump 20, and
includes a trap 40 in gearcase 12 between auxiliary water
inlet opening 32 and water pump 20. Trap 40 prevents air
from being drawn into water pump 20 from auxiliary water
inlet opening 32 when water inlet opening 22 in the side
of the gearcase is below the water line and auxiliary
water inlet opening 32 is above the water line when the
drive unit is raised sufficiently out the water at high
speed or at extreme trim angles. Water passage 26 extends
from water inlet opening 22 in the side of the gearcase
upwardly to water pump 20, as in Figure 2. Water passage
42 extends from auxiliary water inlet opening 32. Trap 40
is provided by a portion 44 of water passage 42 extending
downwardly below the level of auxiliary water inlet
opening 32 and communicating with water inlet opening 22
in the side of the gearcase and then extending upwardly
through passage 26 to water pump 20. When side water inlet
opening 22 is below the water line and auxiliary water
inlet opening 32 is above the water line, water is
received in the downwardly extending portion 44 of water
passage 42 from side water inlet opening 22 and blocks air
from flowing from auxiliary opening 32 through downwardly
extending portion 44 of passage 42 to upwardly extending
passage 26 to water pump 20. Passage 42 at lower portion
44 merges with passage 26 at side inlet opening 22. Water
from auxiliary inlet opening 32 through passage 42 and
water through side inlet opening 22 flow in common through
passage 26 upwardly to pump 20. Dividing wall 46 has a
lower end 48 at which the lower end 44 of passage 42
merges into passage 26.

Figure 4 shows an alternate embodiment of the
structure in Figure 3 and uses like reference numerals
where appropriate to facilitate clarity. Passage 50 in
the gearcase extends from auxiliary water inlet opening 32
and has a portion 52 extending downwardly below the level



WO 89/08772 N , PCT/US89/00416 -

-4 -

of auxiliary opening 32 and .communicating with .side -inlet -
opening 22 and then extending upwardly through passage 26 :
to water pump 20. When side inlef opening 22 is below the
water line and auxiliary water inlet opening 32 is above.
the water line, water is received in downwardly extending -
portion 52 of passage 50 from side water inlet opening 22
and blocks air for flowing from opening 32 through
downwardly extending portion 52 of passage 50 to upwardly
extending passage 26 to water pump 20. As in Figure 3,
passage 50 at downwardly extending portion 52 merges with
passage 26 at side water inlet opening 22. Water from
auxiliary water inlet opening 32 through passage 50 and
downwardly extending portion 52 flows in common with water
from side inlet opening 22 upwardly through passage 26 to
water pump 20. Dividing‘wall 54 in the gearcase has a
lower end 56 at which passage 50 at downwardly extending
portion 52 merges into passage 26 at side water inlet
openihg 22. Dividing wall 54 has a rear surface defining
downwardly extending passage portion 52 therealong, and

has a front surface defining upwardly extending passage 26.
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CLAIMS

1. A marine propulsion unit comprising a
depending gearcase with a rear propeller, one or more
water inlet openings in the sides of said gearcase forward
of said propeller for supplying water to a water pump, an
anti-ventilation plate on said gearcase above said
propeller, and an auxiliary water inlet opening in said
gearcase at said anti-ventilation plate for supplying
additional water to said water pump, characterized by a
trap in said gearcase between said auxiliary water inlet
opening and said water pump preventing air from being
drawn into said water pump from said auxiliary water inlet
opening when said first mentioned one or more side water
inlet openings are below the water line and said auxiliary
water inlet opening is above the water line.

2. The marine propulsion unit according to claim
1 comprising a first water passage in said gearcase
extending from said one or more side water inlet openings
upwardly to said water pump, and comprising a second water
passage in said gearcase extending from said auxiliary
water inlet opening and characterized in that said trap
comprises a portion of said second passage extending
downwardly below the level of said auxiliary water inlet
opening and communicating with said one or more side water
inlet openings and then extending upwardly to said pump,
such that when said one or more side water inlet openings
are below the water line and said auxiliary water inlet
opening is above said water line, water is received in
said downwardly extending portion of said second passage
from said one or more side water inlet openings and blocks
air from flowing from said auxiliary water inlet opening
through said downwardly extending portion of said second .
passage to said upwardly extending portion of said second
passage to said water pump.

3. The invention according to claim 2,
characterized in that said second passage merges with said
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first passage at said one: or more side water inlet
openings. , '
4. The invention according to claim 3

characterized in that said first passage and said upwardly . -

extending portion of said second passage extend in common
upwardly to said water pump. 7

5. The invention according to claim 2, 3 or 4,
characterized by a dividing wall in said gearcase having a
lower end at which said'second passage merges into said
first passage. ' .

6. The invention according to claim 5,
characterized in that said lower end of said dividing wall
is prbximate'said one or more side water inlet openings.

7. The invention according to claim 6,
characterized in that said dividing wall has a rear
surface defining Said,dowﬁwardly extending portion of said
second passage therealong, and has a front surface
defining said first paséage and said upwardly extending
portion of said second passage in common therealong.
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FIG. 2

PRIOR ART
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