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OUTBOARD MOTOR

Application filed July 24,

This invention relates to an outboard motor
and has more particularly reference to an
under-water exhaust construction which is
freely rotatable for reversing and for steer-
ing.

One of the objects of the invention is in the
provision of means for discharging the en-
gine exhaust gas below normal water level
to the rear of the propeller for eliminating
objectionable noise and odors.

Another object of the invention is in the
provision of a tubular supporting structure
for the propeller and. drive shaft, which is
freely rotatable about a vertical axis for
steering and completely rotatable in either
direction for reversing the motor when the
boat to which it is attached is to be propelled
rearwardly. :

Still another object of this invention is in
the provision of a tubular supporting strue-
ture in which there are a number of separate
passages for cooling water and for the engine
exhaust, all terminating below normal water

. level.

1t
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Another object of the invention is in the
provision of an under-water exhaust con-
struction in which there is an automatically
operable pressure relief valve above noimal
water level for relieving back pressure in
starting, and during the operation of the
motor.

Still another object of the invention is in
the provision of a single supporting casing

.. with a plurality of passages for cooling water

and the engine exhaust in ‘which the water
cools the interior of the casing which would
otherwise become excessively heatéd by the
engine exhaust.

Still another object of the invention com-
prises the provision of separate intake pas-
sages for supplying cooling water to the en-
gine and mufller cooling jackets with a com-
mon discharge for the water after it has

- passed through the jackets.

Still another object of the invention is in
the provision of a stream line under water
support for the propeller having an anti-
cavitation plate formed integral with the
under water unit extending above the pro-

1929. Serial No. 380,730.

peller with- the exhaust and water passages
terminating below normal water level and
under the anti-cavitation plate.

Still another object of the invention con-
sists in the provision of an under water unit
having a stream-lired submergible gear hous-
ing with an integral projecting anti-cavita-
tion plate and with passages having outlets

adjacent the front and rear sides of the pro- -

peller to induce a flow of cooling water by
the action of the propeller, and an under-
water exhaust opening to the rear of and be-
low the anti-cavitation plate to receive the
rearward thrust of water from the propeller
thereby assisting in withdrawing and dis-
charging the exhaust gases.

These and further objects are described
in the specification and will be apparent from
the drawings which illustrate a preferred
improvement of the invention.

In the drawings, Fig. 1 is a view partly
in a section of an outboard motor construc-
tion made in accordance with the principles
of this invention: Fig. 2 is a sectional view
of the muffler : Fig. 3 is a sectional view show-
ing the water pipe connections in the top of
the tubular casing: Fig. 4 is a section of the
tubular casing intermediate its ends: Fig. 5
is a view of the lower end of the casing unit
on the line of its connection with the under
water housing unit: Fig. 6 is a view of the
upper end of the under water housing unit
on the line of its connection with the tubular
casing and Fig. 7 is a sectional view of the
under water housing unit just above the anti-
cavitation plate. '

Referring more particularly to the draw-
ings, this invention comprises a water pro-
pulsion device generally in the form of an
inboard- or outboard motor and including a
power head having engine cylinders 2, a fuel
tank 4, a nested fly wheel magneto 6, a starter
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8, a spark control lever 10, a tiller handle .

bracket 12 and a muffler 14, all mounted upon
and carried by crankcase 16.

At the under side of the crankcase 16 is a
supporting base 18 which is secured to the
upper end of a tubular casing 20 which is
mounted for free rotation in a split sleeve 22,
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and mounted at one side to rotate upon a hori-
zontal pivot 24 carried by an attachment
bracket 26, so that the casing is free to ro-
tate in the sleeve 22 about a substantially ver-
tical axis and will swing upon the pivot 24
in a vertical plane. At the lower end of the
bracket 26 are slotted guides 28 between which
the casing 20 is confined, and adjustable in
the slots of these guides is a thrust plate 30
adapted to be engaged by upper and. lower

. recessed lugs 32 formed on the casing 20 for

preventing the motor from swinging about
the horizontal pivot 24 when the motor is
rotated approximately 180 degrees for re-
veising the direction of movement of a boat
to which it is attached.

To the lower end of the tubular casing 20
is attached an under water housing unit 34
which provides a support for a propeller
shaft 36 carrying a propeller 388 and having
a bevelled gear 40, meshing with a bevelled
gear 42 to the lower end of a shaft extension
44 which is connected by a drive shaft 46 ex-
tending through the casing 20 with the crank-
shaft of the engine. .

In the casing 20, there are partitions form-
ing a number of passages: a large passage 48
for the engine exhaust connected laterally at
its upper end with a discharge port 50 lead-
ing to the interior of the mufller 14 and with
an extension 52 to the lower end of the casing
member having a discharge port 54 located
above normal water level and closed by an
inclined plate 56 which closes the opening
by gravity and is opened by pressure in the
exhaust passage, and manually if desired:
water inlet passages 58 and 60 leading to the
engine and muffler jackets: and a water dis-
charge passage 62 which leads from the en-
gine and mufller jackets combined and dis-
charges in a single passage, and a central pas-
sage 63 in which the drive shaft 46 is freely
movable, preferably leaving a space between
shaft and the wall of the passage 63, so that
the shaft will not be heated by direct contact
therewith. , .

At the upper end of the casing 20 is con-
nected the base 18 in which is a passage 64
(Figs. 1 and 3) extending in an arc about
base 18 and communicating with the upper
end of passage 60 in the casing 20. Con-
nected into this passage 64 is a pipe 66 for
conveying cooling water to the under sides
of the water jackets of the cylinders 2. Pipes
68 extend from the upper sides of the cylinder
and are connected by a short pipe 70 to a bore
72 in the base 18 which communicates di-
rectly with the upper end of water. discharge
passage 62 in casing 20.

To circulate water through the water jack-
et 74 of the muffler 14 a pipe 76 is connected
into a port in the base 18 communicating di-

* rectly with the upper end of water passage

as

58 in the casing 20, and this pipe is connected
to the bottom of the mufller water jacket 74
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as clearly showed in Fig. 1. Extending
across the mufller is the pipe 78 connecting
the top of the water jacket through the lower
end of the mufller with a water discharge
pipe 80 which leads to the common water
discharge a port 72 which communicates with
a water discharge passage 62 in casing 20.

In the lower housing unit 34 are water
inlet passages 82 and 84 terminating at the
rear of the upper edge of the propeller blades
to directly receive the water thrust rear-
wardly by the propeller. The upper ends of
these passages are contained with the lower
stream line contour of the lower water unit
34 as shown more clearly in Fig. 6, and they
are connected by passages 86 and 88 respec-
tively at the lower end of the casing 20 with
up going water passages 58 and 60 respec-
tively as shown more clearly in Fig. 5. A
water discharge passage 90 communicates
directly with the end of the water discharge
passage 62 of the casing 20 for conveying
the water downwardly through the housing
and out of a port 92 adjacent the upper lead-
ing edge of propeller 88, so it will have a suc-
tion effect in withdrawing and ejecting the
water. An anti-cavitation plate 94 is formed
integral with the lower housing unit 84 and
extends outwardly therefrom in a plane
above the propeller, the water passages open-
ing entirely below the anti-cavitation plate.

To the rear of the housing member 34 is
a passage 96 which communicates with the
lower end 52 of the exhaust passage 48 of
the tubular casing 20 and this passage 96 ex-
tends through the anti-cavitation plate 94
with a discharge opening 98 below the anti-
cavitation plate and at the rear of the pro-
peller where it will have the advantage of
the suction produced by the propeller in
throwing water rearwardly and withdraw-
ing the exhaust from the muffler.

With this construction, it will be readily
understood the operation of the motor or en-
gine drives the propeller and the muffler re-
celves the exhaust gases from the engine cyl-
inders; the operation of the propeller in-
duces a flow of cooling water from the rear
of the propeller through the separate pas-
sages in the lower unit and in the tubular
casing through the jackets of the engine and
the muffler and downwardly through a com-
mon discharge passage to a suction outlet
in advance of the propeller. The exhaust
gases from the muffler are conducted down-
wardly through the same tubular casing in
which water passes to and from the cooling
jackets and thus cools the interior of the cas-
ing, and the passage containing the driving
shaft 46 and prevents undue heating of the
casing 20 by means of the exhaust gases.

When the motor is at rest in starting, the
lower end of the exhaust passage is under
water and in order to prevent objectionable
back pressure in the muffler and in the ex-
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haust passage, a relief valve is provided
above the normal water level through which
the exhaust gases may escape automatically
into the atmosphere, or the relief valve may
be opened manually either in starting or
while running.

The mounting and connection of a single
tubular casing which encloses the driveshaft
and provides passages for the cooling water
and the engine exhaust permits a full pivot
steering about the engine drive shaft as an
axis and the rotation of the entire motor in
either direction to reverse the direct move-
ment of a boat to which it is attached.

By enclosing the driveshaft without direct
contact with the tubular casing, it is less lia-
ble to become unduly heated and will not
grip the casing or expand it to interfere with
1ts proper operation. . By making the shaft
in sections,.the lower unit may be assembled
in the underwater housing 34, the power
head may be assembled upon the base 18 and
these two units are easily casing 20 which is
assembled with the supporting bracket 26.

I claim: ' v

1. An outboard motor having a jacketed
combustion engine, a jacketed muffler, un-
der-water driving means connected with the
engine, and a single support casing for said
means, having water inlet passages to the
engine and muffler and a common water dis-
charge passage and an exhaust passage from
the muffler terminating below the normal
water level. ‘

2. An outboard motor having a jacketed
combustion engine and a jacketed mufller, a
propeller having driving connection with
the engine, and a single support for the pro-
peller having separate water passages for

* the engine and muffler and an exhaust pas-

sage for the muffler all terminating below

the normal water level. ‘
3. A marine motor having a combustion

engine and a mufller therefor, each provided

' with a water jacket, a propeller shaft and a

propeller connected to the motor, and a sin-
gle support for enclosing the shaft and sup-
porting the propeller, the support having a
number of passages terminating adjacent the

propeller for inducing a flow of cooling wa- -

ter through the engine and muffler jackets
and having a separate passage from the muf-
fler for the engine exhaust discharging at

_ the rear of the propeller.

4.- In an outboard motor having a jacketed
combustion engine, a jacketed muffler there-
for, and a propeller having driving connec-

. tion with the engine, means forming an en-’
closing casing for supporting the propeller
' and for providing a number of passages ter-"

minating adjacent- the propeller for induc-

ing a flow. of cooling water through the en-

- gine and muffler jackets, due to the action of

the propeller and a passage for exhaust gases
from the muffler terminating at the rear of

3

the propeller and withdrawn by suction pro-
duced by the propeller.

5. In an outboard motor having a combus-
tion engine and a mufller therefor and a pro-
peller having a driving connection with the
engine, means forming a support for the pro-
peller having an exhaust passage from the
muffler terminating below the normal water
level and a closable relief valve in the passage
above normal water level for opening the
passage to the atmosphere to relieve back
pressure. :

6. In an outboard motor, a combustion en-
gine and a mufller therefor, a propeller and
a driving shaft therefor connected to the en-
gine, means for supporting the propeller and
enclosing the drive shaft, said means includ-
ing a number of water cooling passages ex-
tending from openings adjacent the pro-
peller to the engine and muffler, and an ex-
haust gas passage extending from the muffler
and terminating below normal water level
to the rear of the propeller, the water pas-
sages in the supporting means also cooling
it and the exhaust gas passage therein.

7. An outboard motor having a jacketed
engine and a jacketed muffler therefor, a driv-
ing shaft and a propeller connected to the
motor, means for enclosing the driving shaft
and supporting the propeller, said means
comprising a single tubular casing having a
number of passages therethrough, one of the
passages extending from the muffler and ter-
minating to the rear of the propeller for
conducting the exhaust gases into the pro-
peller race and other passages extending to
the engine and muffler jackets from adjacent
the propeller whereby a flow of cooling wa-
ter is induced through the engine and muf-
fler jackets also cooling the tubular casing
through which the hot exhaust gases pass
from the muffler.

8. An outboard motor having a jacketed
combustion engine and a jacketed muffler
therefor, depending drive shaft and pro-
peller connected to the motor, enclosing
means for the shaft and for supporting the.
propeller comprising a single tubular cas-
ing having a plurality of passages therein
terminating -adjacent the propeller and be-
low normal water level for causing an in-
duced flow.of cooling water through the en-
gine and muffler jackets and for withdraw-
ing the exhaust from the muffler and means
for mounting the tubular casing to swing
about a horizontal pivot and to rotate freely
about a vertical axis for steering and revers-
ing. ' ; :
9. Tn an outboard motor the combination
with a combustion engine and a muffler there-
for, of a drive shaft and a propeller in con-

“nection with the motor, means forming an ex- .

haust passage from the mufller terminating
below normal water-level and including a
closable relief valve disposed above normal
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water level and adapted to open auto-
matically, due to a pre-determined pressure
in the exhaust passage and to relieve back
pressure therein in starting and running the
motor.

10. In an outboard motor a jacketed com-
bustion engine and a jacketed muffler there-
for, a drive shaft and a propeller in connec-
tion with the motor, supporting means for
the propeller and shaft comprising a single
tubular casing having a plurality of passages
therein, one of the passages enclosing the
drive shaft free from contact with the walls
thereof, two passages extending from the

rear of the propeller for conducting cooling:

water to the engine and muffler jackets, an-
other passage terminating in advance of the
propeller and receiving the cooling water
after it has passed through the engine and
mufller jackets, and a large exhaust passage
extending from the muffler and terminating
below normal water level to the rear of the
propeller, the water passages being operative
to cool the casing surrounding the shaft and
also to cool the exhaust passage.

11. In an outboard motor having jacketed
combustion engine and a jacketed muffler
therefor, a drive shaft and a propeller con-
nected to the motor, means forming passages
having openings adjacent the propeller for
inducing 4 separate flow of cooling water to
the engine jacket and to the muffler jacket
with a common discharge passage terminat-
ing in front of the propeller to receive the
suction effect of the propeller.

12. An outboard motor completely rotat-
able about a vertical ax’s for reversing and

steéring comprising a jacketed combustion

engine and a jacketed muffler therefor, a drive
shaft and a propeller, means forming a single
tubular support for the motor and propeller,
the tubular support comprising a plurality
of water passages leading to and from the
muffler and engine jackets and terminating
adjacent the propeller, an exhaust passage
leading from the muffler through the tubular
support and terminating to the rear of the
propeller mounting means comprising a
sleeve surrounding the tubular casing for
permitting a free rotation about a vertical
ax’s, a horizontal pivot upon which a sleeve

- and the casing is rotatable in a vertical plane

and guiding means including a thrust plate
and projection extending partially around
the tubular casing for engaging the thrust
plate to prevent rotation of the casing in said
vertical plane when it is turned in the sleeve
for driving ‘n a reversing direction.

13. A marine motor comprising s combus-
tion engine, a propeller and a drive shaft
connecting it to the engine, a hollow casing
for supporting the propeller and inclosing
the shaft having integral longitudinal par-
titions forming passages therein, one for the
engine exhaust, and one or more for circu-

1,824,785

lating water therein to cool the engine ex-
haust passage and the casing by ‘contacting
directly with the partitions.

14. A marine motor having a combustion
engine, a drive shaft and a propeller, a pro-
peller casing having integral longitudinal
partitions forming an exhaust passage and
circulating water passage therein, and means
dependent upon the operation of the engine

for water cooling the exhaust passageway and

the interior of the casing by directly contact-
ing with the interior partitions thereof.

15. An outboard combustion engine hav-
ing a water jacket, a water jacketed muffler
therefor, and means dependent upon the
operation of the engine for circulating water
separately through the engine jacket and the
muffler jacket.

16. An outboard motor comprising water
jacketed cylinders, a. water jacketed muffler,
and a douple water cooling system for cooling
the cylinders and muffler.

17. A device of the class described having
an internal combustion engine power plant
formed with a substantially vertically de-
pending drive shaft, a tubular housing sur-
rounding said drive shaft, means for sup-
porting said tubular housing for turning
movement about said drive shaft as an axis,
a propeller carrying casing mounted on the
lower end of said tubular housing, and means
therein for operating the propeller from said
drive shaft, said propeller carrying casing
having an internal passage providing an un-
derwater exhaust, and means passing through
said tubular housing and connecting with the
underwater exhaust and with the discharge
from the gas engine, whereby the exhaust
gases from the gas engine may be discharged
beneath the normal water level without in-
terfering with the proper turning of the
lower unit for steering.

18. In a device of tie class described, the

combination of an internal combustion en- -

gine provided with a vertically depending
drive shaft and a tubular housing surround-
ing the same, a propeller carrying casing
rigidly connected to said tubular housing,
means in the casing for driving the propeller
from said drive shaft, said casing havin
an anti-cavitation plate overlying the patg
of travel of the propeller blades, said tubular
housing and said casing being constructed
and arranged to form a continuous passage
for conducting the cylinder exhaust gases
downwardly through the tubular casing,
through the propeller carrying casing and
for discharging the same beneath the anti-
cavitation plate and to the rear of the path
of travel of the propeller blades.

19. In a device of the class described, the
combination of an internal combustion on.
gine provided with a substantially vertical
depending drive shaft and including a tub-
ular casing surrounding said drive shaft, a
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propeller carrying casing mounted on the
lower end of the tubular casing and being of
stream-line contour to a point above normal
water level. said propeller carrying casing
having a passage formed internally therein
and disposed at the rear of the casing and
within the stream-line thereof, said passage
terminating in an open. discharge mouth
located below normal water level and to the
rear of the path of travel of the propeller
blades, said passage communicating with
a passage formed in the tubular casing,
the upper portion of said last mentioned
passage communicating with the cylinder
exhaust.

20. An outboard motor comprising a self-
contained power plant including an internal
combustion engine formed with a vertically
depending drive shaft and provided with a
surrounding tubular housing including a
central sleeve concentrically surrounding the
drive shaft, said tubular housing bein
formed to provide water passages on each
side of the concentric sleeve and an exhaust
; passage, means connecting the water pass-
ages with the water jacket of the engine,
means connecting the exhaust passages with
the cylinder exhaust, and a propeller carry-
ing casing mounted on the lower end of saud
tubular casing, said propeller carrying cas-
ing being of stream-line contour and having
internal passages providing water passages
connecting with the water passage in the
tubular housing, and an exhaust passage
connecting with the exhaust passage in the
tubular housing, all of the passages in the
propeller carrying casing being constructed
and arranged to terminate below normal
water level.

21. An outboard motor having a gas en-
gine of the water jacketed type having a
tubular casing surrounding the vertically de-
pending drive shaft, a propeller carrying cas-
mg rigidly mounted on the lower end of said
tubular casing, means for turning the casing
for steering, said lower casing being of
stream-line contour, said tubular casing and
lower casing having registering passages for
the cylinder exhaust gases and the water cir-

i culating system, said passages terminating

in an outlet located below normal water
level.

22. An outboard motor having a vertically
depending driye shaft and a tubular housing
5 surrounding the same, a propeller carrying
casing mounted on the lower end of said tub-
ular housing. means for turning the.same
for steering, said tubular housing and lower
casing being formed to provide a continuous
internal passage for discharging the cylinder
exhaust gases below normal water level, and
means formed in the tubular housing for dis-
charging the exhaust gases above normal
water level. ' ] :

23. An outboard motor having a water

S

jacketed engine 'and expansion chamber for
the cylinder exhaust gases, and means for cir-
culating water through the cylinder jacket
and expansion jackets, said means passing
through the tubular housing surrounding
the vertically depending drive shaft of the
outboard motor.

24. In an outboard motor, the combination
of a water jacketed internal combustion en-
gine having a crank case provided with an ex-
tension including an expansion chamber, said
expansion chamber being water jacketed,
means connecting the water jacket of the en-
gine with the water jacket of the expansion
chamber, said expansion chamber having an
exhaust port, a tubular sleeve connected to
the crank case of the engine and surrounding
the vertically depending drive shaft thereof,
said tubular sleeve having water passages
formed therein communicating with the
water jacket of the expansion chamber, said
tubular sleeve having an exhaust gas passage
therein communicating with the exhaust port
of the expansion chamber, a propeller carry-
ing housing carried at the lower end of the
tubular sleeve and huving water passages and
an exhaust passage formed therein communi-
cating with their respective passages in the
tubular sleeve, said passages in the propeller
1czadrrlyi.n,g_); casing opening below normal water

evel. :

25. An outboard motor comprising in com-
bination with the water jacketed engine hav-
ing a vertically depending drive shaft, a tub-
ular sleeve connected to the crankcasingofthe 100
engine and concentrically surrounding said
drive shaft, said tubular sleeve having a cen-
tral bore in which the drive shaft is housed,
and said tubular sleeve having internal walls
surrounding said central bore and providing 106
passages on diametrically opposite sides
thereof, and providing exhaust passages on
each side of the central bore and adjacent the
water passages, a propeller carrying casing
mounted on the lower end of said tubular: 110
casing and having driving means therein con-
nected with the drive shaft of the engine, said
propeller carrying casing being provided
with internal water conducting passages and
an exhaust passage communicating respec- -
tively with the passages in the tubular hous-
ing, there being a connection from the cylin-
der exhaust to the exhaust passage in the tub- -
ular housing at the upper end thereof.

- 26. In a device of the class described, the 120
combination of an internal combustion en-
gine ‘provided with a vertically depending
drive shaft and having a tubular housing
concentrically surrounding said drive shaft
and provided with an exhaust passage from 126
the engine downwardly through the tubular
housing, a propeller carrying ecasing of
stream-like formation throughout its height,
rigidly attached to the lower end of said tub-
ular housing, means for turning said tubular 130
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housing for steering, said propeller carrying:
housing embodying an anti-cavitation plate
disposed below the normal water level, the
upper rear portion of said propeller carrying
casing being provided with a reaward stream-
line extension merging into the anti-cavita-
tion plate and providing a internal exhaust
passage communicatin% with a passage in
the tubular casing, the lower end of said in-
ternal passage passing through the anti-cavi-
tation plate and being provided with a rear-
wardly extending nozzle underlying the anti-
cavitation plate, said nozzle having a sub-
stantially horizontal bottom and having lat-
terally extending wings, said nozzle being di-
rectly in the rear of a water gathering mouth
formed so as to face in a forward direction on
the propeller carrying casing, sald water
gathering mouth communicating with an in-
ternal passage in said propeller carrying cas-
ing and said water gathering mouth lying ad-
Jjacent to and directly in the rear of the path
of travel of the propeller blades, and means
connecting said water passage with a water
passage in the tubular housing connecting
with the watere jacket of the engine.

27. An outboard moter having an internal
combustion engine, a vertically depending
driveshaft, a tubular housing around the
shaft also having an integral partition form-
ing cooling water and exhaust passages there-
in, means for supporting the housing for free
rotative movement about a vertical axis for
steering, and an exhaust connection from
the engine to the top of the housing to dis-
charge the exhaust through the passage and
from the lower end of the housing below nor-
mal water level.

28. An outboard motor having an internal
combustion engine, a vertically depending
driveshaft, a housing around the shaft hav-
ing integrally formed exhaust gas and cool-
ing wafer passages therein, a propeller op-
erated by the shaft and an anti-cavitation
plate in a plane above the propeller, means
connecting the exhaust of the engine to the
upper end of the said exhaust gas passage,
and means forming an outlet form the lower
end of said passage below and at the rear of
the said plate.

29. A water propulsion motor having an
internal combustion engine, a propeller and
its shaft connected to the engine by a vertical
shaft, housing means rotatable about the
shaft for steering and -enclosing the vertical
shaft and the propeller shaft and also having
integral means forming a cooling water pas-
sage and an exhaust gas passage therein ter-
minating in an open mouth disposed below
normal water level and opening rearwardly
behind the propeller, and means connecting

, gas passage to
the engine exhaust. , :

30. A water propulsion motor comprising
a jacketed internal combustion engine, a ver-

1,824,785

tical shaft and a propeller connected thereto
hy the shaft, housing means including a tubu-
lar vertical casing rotatable about a vertical
axis for steering and enclosing the shaft and
the propeller shaft, the casing having an in-
tegral partition forming separate passages
therein for cooling water and the engine ex-
haust, means connecting the water passages
with the jacket, means connecting the exhaust
passage with the engine exhaust, and the
lower ends of all of the passages being con-
structed and. arranged to terminate %eiow
normal water level.

31. An outboard motor having a water
jacketed gas engine with a vertical y depend-
ing driveshaft and a casing surrounding the

+shaft and rotatable independently thereof for
steering, the casing having an integral parti-
tion forming separate passages for the cool-
ing water and-the engine exhaust connected
at the upper end to the engine and terminat-
ing at the lower end below the normal water
level, and supporting means for hinging the
casing about a horizontal axis and permitting
rotation of the casing about a vertical axis
for steering and reversing.

32. A water propulsion motor having a
water jacketed engine and a water jacketed
muffler connected, a driveshaft and a pro-
peller operated thereby, casing means for the
driveshaft having water
sages terminating adjacent to and on opposite
sides of the propeller and connected to the
jackets for circulating water therethrough,

the propeller inducing .a flow of water :

through the passages.

33. An outboard motor having a water
jacket gas engine and a connected water jack-
et muffler, a vertical shaft and a propeller
driven thereby, an enclosing casing for the
shaft and propeller, the casing having an
anti-cavitation plate in a plane above the pro-
peller and passages terminating below the
plate and in front, behind and opening rear-
wardly from the propeller, the upper ends
of the passages being connected to the muffler
jacket, the engine jacket, and the muffler out-
let, and being operative when the propeller is
rotating in the water to circulate water
through the water jackets and to withdraw
exhaust gases from the exhaust gas passage
and the muffler.

34. An outboard motor having a combus-
tion engine, a jacketed muffler therefore, a
vertical engine shaft, and an enclosing hous-
ing for the shaft having passages therein for
cooling water for the muffler jacket.

35. An outboard combustion motor having
a water jacketed muffler, and means includ-
ing a unitary casing rotatable for steering
having means integral with said casing form-
ing a passage extending below water level
for delivering cooling water to the jacket of
the muffler and a passage for discharging

inlet and outlet pas-
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exhaust gas from the muffler below water
level. '

36. A marine combustion motor having a
vertically extending drive shaft, a casing
surrounding the shaft and relatively rotata-
ble for steering having a passage for carrying
the motor exhaust therethrough, and means
comprising another passage in the casing for
water cooling it, said passages being formed
by a partition integral with said casing.

37. A marine combustion motor having an
extending drive shaft, a casing surrounding
the shaft having integrally formed passages
for the exhaust and for the cooling water,
and means for causing a flow of water through
the passages for cooling.

38. An outboard motor having a combus-
tion engine, a depending shaft and a driving
propeller, a casing therefore having an anti-
avitation plate in a plane above the pro-
peller, and an integrally formed cooling
water passage and a gas discharge passage in
the casing, the engine discharging exhaust
¢as through the gas discharge passage below
the anti-cavitation plate,

39. In an outboard motor assembly,. the
combination of a support, a motor mounted
thereon having a lower turnable unit of
stream-line cross section, a horizontally dis-
posed propeller shaft mounted at the lower
portion of said unit, a propeller carried there-
by, a vertically disposed drive shaft connected
with said propeller shaft and driven by said
motor, an anti-cavitation plate extending

‘transversely of said lower unit, means for dis-

charging exhaust gases at a point immediate-
ly beneath and at the rearward portion of said
anti-cavitation plate, and means for effecting
the circulation of water to effect the cooling
of said exhaust gases.

40. In an outboard motor assembly, the
combination of a support, a motor mounted
thereon having a lower turnable unit of
stream-line construction, said unit being pro-
vided with an anti-cavitation plate, means for
effecting the discharge of exhaust gases
through and at the rear of said anti-cavita-
tion plate, whereby gases may be effectively
disposed of beneath the surface of the water,
and means above the anti-cavitation plate
and above the surface of the water for reliev-
ing against the development of back pres-
sures by the exhaust gases within the motor.

41. In an outboard motor assembly, the
combination of a support, a motor mounted
thereon, an expansion chamber adapted to re-
ceive exhaust gases from said motor, and
means independent of any motor cooling
means for circulating water adjacent said
expansion chamber for cooling purposes.

49. In an outboard motor assembly, the
combination of a support, a motor mounted
thereon. an expansion chamber associated
with said motor for receiving exhaust gases
therefrom, a water jacket surrounding said

7

expansion chamber, and means independent
of any motor cooling means for circulating
cooling water through said water jacket.

43. In an outboard motor assembly, the
combination of a support, a motor mounted
thereon, an expansion chamber for receiving
exhaust gases from said motor, a passageway
connecting said expansion chamber with a
discharge opening positioned below the nor-
mal water level, and means for circulating
water-adjacent said passageway and said ex-
pansion chamber for cooling purposes.

44. In an outboard motor assembly, the
combination of a support, a motor mounted
thereon having a lower turnable unit of
stream-line cross section, an anti-cavitation
plate provided on said lower turnable unit, a
horizontally disposed propeller shaft mount-
ed within said unit, a propeller carried there-
by, a vertically disposed drive shaft con-
nected with said propeller shaft and driven
by said motor, a housing connecting the mo-
tor and lower unit for said vertical drive

shaft, and means integral with said unit

forming passageways in said unit for cooling
water and for directing exhaust gases from
the motor through the anti-cavitation plate
to a discharge opening at the rear of said anti-
cavitation plate in the path of water thrust
rearwardly by the propeller whereby said ex-
haust gases may be effectively discharged be-
neath the surface of the water. :
45. In an outboard motor assembly, the
combination of a support, a motor mounted

thereon having a lower turnable unit of

stream-line cross section, an anti-cavitation
plate provided on said lower turnable unit, a
horizontally disposed propeller shaft mount-
ed within said unit, a propeller carried there-
by, a vertically disposed drive shaft connect-
ed with said propeller shaft and driven by
said motor, a housing for said vertical drive
shaft connecting the motor and the lower
unit, an expansion chamber for receiving ex-
haust gases from the motor, and means inte-
gral with said unit forming passageways in
the unit for cooling water and for gases from
said expansion chamber to discharge through
and at the rear of the anti-cavitation plate
and to the rear of the propeller in the path
of water therefrom, whereby said exhaust
gases may be effectively discharged beneath
the surface of the water.

46. In an outhoard motor assembly, the
combination of a support, a motor mounted
thereon having a lower turnable unit of
stream-line cross section, an anti-cavitation
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plate provided on said lower turnable unit, -

a horizontally disposed propeller shaft
mounted within said unit, a propeller carried
thereby, a vertically disposed. drive shaft
connected with said propeller shaft and driv-
en by said motor, a housing for said vertical
drive shaft, a water jacketed expansion cham-
ber for receiving exhaust gases from the mo-
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tor, and a passageway for dirccting exhaust gases under the water when the motor is run-

gases from said expansion chamber to a dis- ning above a predetermined speed.

charge opening positioned at a point beneath

In witness whereof, I have hereunder sub-.

the anti-cavitation plate and to the rear of seribed my name.

the propeller, whereby said exhaust gases
may be effectively discharged beneath the
surface of the water, said propeller serving
also as a means for circulating cooling water
through the water jacket of the expansion
chamber.

47, In a motor assembly for propelling a
vehicle through water, the combination of a
support, a motor mounted thereon having a
lower  turnable unit, said unit being of
stream-line construction and provided with
an anti-cavitation plate, and means formed
integrally with said unit for effecting the
movement of cooling water therein and for
the discharge of exhaust gases from said unit
through the plate and below the water level.

48. In a motor assembly for propelling a
vehicle through water, the combination of
a support, a motor mounted thereon having
a lower turnable unit provided with a stream-
line anti-cavitation plate and a propeller lo-
cated below the plate, a stream-line water cut-
ting section and a stream-line gearcase, and
means formed integrally with said unit for
effecting the movement of cooling water
therein and the discharge of exhaust gases at
the rearward portion of said unit at the rear
of the propeller and through the anti-cavita-
tion plate, whereby, said gases may be dis-
posed of beneath the surface of the water to
receive the suction advantage produced by
the anti-cavitation plate and the stream-
line passage through the water.

49. A marine combustion engine having
means forming an exhaust outlet below nor-
mal water level and an exhaust outlet above
water level, and automatic opening and
closing means for effecting the discharge of
the engine gases from the above water ex-
haust outlet dependent for operation upon
under water exhaust resistance,

50. A marine combustion engine having
means forming an exhaust outlet below nor-
mal water level and an exhaust outlet above
normal water level, and automatic opening

-and closing means for discharging the ex-

haust gases through the above water dis-
charge outlet dependent upon the variations
of the pressure of the under water exhaust.

51. In an outboard motor assembly, the
combination of a support, a motor mounted
thercon, means connected with the motor
for effecting the discharge of exhaust gases
under water, and automatically controlled
relieving means operable to cause exhaust
gases to be discharged into the atmosphere
when the motor is running slowly so as to re-
lieve against the development of back pres-
sures by the exhaust gases, and further op-
erable to effect the discharge of the exhaust

LOUIS J. JOHNSON.
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