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OUT3GARD MOTOR LUBRICATING SYSTEM 

Alfred - S. Bosma, New Holstein, Wis., assignor to 
Hart-Carter Company, Peoria, Ill., a corpora 
tion of Delaware 

Application October 13, 1944, Serial No. 558,560 
(C. 184—6) 6 Claims. 

This invention relates to improvementS in out 
board notors. 
Outboard motors as commonly constructed alre 

two cycle and lubricated by mixing a minor quan 
tity of lubricating oil with the gasoline or other 
fuel in the main fuel tank. This requires the 
preparation of a special mixture and is otherwise 
objectionable. It is recognized that greater effi 
ciency and economy in operation can be obtained 
by the use of a four cycle motor wherein there 
is a separate oil reservoir and mechanism for 
feeding said oil to the parts to be lubricated, but 
oil in a separate reservoir has heretofore presented 
problems in an outboard motor. One of Said 
problems arises from the fact that an outboard 
motor is frequently tilted to a horizontal position 
while on a boat or while being manually carried 
or placed on its side while being transported in 
a vehicle. Another problem is that of leakage of 
oil during operation. 
My patent No. 2,458,051, issued January 1, 1949, 

shows a desirable form of four cycle outboard 
motor construction having , a, separate oil reSer 
voir and which is designed to overcome the above 
mentioned problems. 

It is, therefore, one of the objects of the pres 
ent invention to provide an improved four cycle 
outboard motor construction having a separate 
oil reservoir and oil feeding means, said reservoir 
being so located and constructed with reference 
to the position of cooperating parts that the mo 
tor may be tilted to all necessary positions or 
placed on its side without causing oil from the 
reservoir to enter the cylinder and start trouble, 
and said reservoir being so located that Surplus 
oil will drain from the bearings back into the 
reservoir during normal operation. 
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A further object of the invention is to provide 
in a construction as above described, improved 
means preferably including a gear pump for effec 
tively feeding the oil to the parts to be lubri 
cated. 
Amore specific object of the invention is to pro 

vide an outboard motor construction wherein * a 
housing for the vertical drive shaft is so shaped 
and constructed as to form a reservoir for oil, 
there being means for delivering oil from the 
reservoir to the crankcase and for draining Sur 
plus oil from the crankcase back into the reser 
voir. The drain arrangement is So Worked out in 
conjunction with the housing forming the res 
ervoir that the motor may be tilted to a horizontal 
position while on the boat or while being man 
ually carried, or the notor may be placed on its 
side or even inverted without permitting oil from 
the reservoir to enter the crankcase. The ar 
rangement is such that the gear pump, which is 
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employed for forcing the oil upwardly to the 
crankcase, may be located in a position where it is 
normally submerged in oil. Thus priming of the 
gear pump is unnecessary. 
A further object of the invention is to provide 

a construction as above described wherein the 
oil reservoir is so located that the oil therein 
Serves to lubricate the lower bearing for the Ver 
tical drive shaft, the bottom bevel gears, and the 
bearings for the horizontal propeller shaft. It 
is, therefore, unnecessary with this motor to uti 
lize a Special grease for lubricating the bottom 
geal” , Ca,Se. 
A further object of the invention is to pro 

vide an outboard motor construction, as aboVe 
described, wherein the oil reservoir is immersed 
in Water during normal use to cool the oil and 
render operation of the engine more efficient. 
A still further object of the invention is to 

provide an outboard motor construction, as above 
descbribed, Wherein there is a special seal adja 
cent the propeller which effectively prevents leak 
age of oil or entrance of Water into the bottom 
propeller Shaft housing. 
With the above and other objects in view, the 

invention consists of the improved outboard mo 
tor, and all its parts and combinations as set 
forth in the claims, and all equivalents thereof. 
In the accompanying drawings, illustrating one 

complete embodiment of the preferred form of 
the invention, 

Fig. 1 is a vertical longitudinal Sectional view 
through the improved motor; 

Fig. 2 is a fragmentary vertical sectional view 
taken at right angles to Fig. 1; 

Fig. 3 is a sectional view taken approximately 
on the line 3-3 of Fig. 1, on a larger scale, parts 
being broken away; 

Fig. 4 is a sectional view taken on the line 4-4 
of Fig. 1; and 

Fig. 5 is a fragmentary sectional view taken on 
line 5-5 of Fig. 4. 

Referring more particularly to the drawings, 
the power head is designated generally by the 
numeral 8 and includes an upper housing portion 
9 and a lower housing portion 0. The lower 
housing portion forms the bottom for the 
crankcase 5. 
There is also a vertical drive shaft housing 

designated by the numeral which comprises an 
upper part 2 and a lower part 3. 

Bolts 4 secure the bottom housing 0 for the 
power head in position and also secure the upper 
part 2 of the vertical drive shaft housing in 
assembled relationship, there being a bearing 
plate 5 in between the members to and . 
The vertical drive shaft housing parts 2 and 
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3 are suitably connected with a horizontal plate 
or fin 6 therebetween, there being gaskets 
and 8 at the joint. The fin 6 Serves as an anti 
cavitation plate. 
Within the power head 8 is a four cycle gasoline 

engine and in the preferred embodiment the 
engine comprises two cylinders 9 and 20. There 
may, however, be a greater or a lesser number of 
cylinders. The cylinder 9 is equipped with two 
valves 2 f, one being an intake valve and the other 
being an exhaust valve, and the cylinder 20 is 
similarly equipped with two valves 22. The 
ignition is provided by spark plugs 23 and 24. 
Within the cylinders 9 and 20 are pistons 25 

and 26 which are suitably connected in the usual 
manner by connecting rods 27 with the crank 
shaft 28. The upper end of the crankshaft 
projects through a bearing 29 at the top of the 
head and carries a fly wheel 30. The lower end 
of the crankshaft is suitably journalled in a ball 
bearing assembly 3 received in a cup shaped 
portion of the housing portion 0. Below the ball 
bearing assembly is an oil seal. 32. Suitably 
splined to the lower end of the crankshaft is a 
vertical drive shaft 33 which has its upper end 
portion rotatable in a bearing 34 Supported in 
the bearing plate 5. Below the bearing 34 is an 
oil seal 35. A starting pulley 36 is suitably asso 
ciated with the upper end portion of the vertical 
drive shaft 33. 
The lower end of the vertical drive shaft 33 is 

journalled in a bearing 37, and below the bearing 
37 the lower housing portion 3 is formed with a 
gear chamber 38. In this chamber is a bevel 
gear 39 rigidly connected to the lower end of the 
vertical drive shaft 33 and meshing With a bevel 
gear 40 rigidly connected to a horizontal pro 
peller shaft 4 f. The inner end of the propeller 
shaft is journalled in a bearing 42, and an inter 
mediate proportion of said shaft is journalled in 
a bearing 43 suitably mounted in a boss 44. The 
boss 44 is connected by bolts 45 with the member 
3 to close the gear chamber 38. 
On the outer end of the horizontal propeller 

shaft 4 is the usual propeller 46. Adjacent the 
inner side of the propeller and Surrounding the 
propeller shaft 4 within the boss 44 is a Special 
seal. This seal comprises a brass disc 4, a cup 
shaped disc 48 preferably of a phenolic plastic 
material, and a packing 49 preferably of Synthetic 
rubber. The various members forming the Seal 
are held in effective position by a coil spring 50. 
This seal effectively prevents escape of oil from 
the chamber 38, as well as entrance of water to 
said chamber. 

Suitably connected to the lower side of the 
horizontal fin 6 is a gear pump 5. This gear 
pump is driven by the vertical drive shaft 33 and 
is adapted to pump oil from the housing portion 
f3, through an inlet tube 52, and deliver said Oil 
under pressure upwardly through a tube 53 to 
the lower end of a bearing 54 for the cam shaft 
55. As is clearly shown in Figs. 1 and 2, the 
bearing 54 is formed in a horizontal partition 56, 
and Said partition has portions which slope to 
Ward an Outlet opening 56' so that oil which 
drains from the crank case will be directed into 
the opening 56' and into a drain tube 57. The 
drain tube 57 extends downwardly to a point 
intermediate the length of the drive shaft hous 
ing and terminates in an open end 58. When the 
motor is in normal operating position the open 
end of the drain tube 58 is well above the normal 
level 59 of oil in the reservoir. 

Oil delivered by the pump 5 through the de 
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4. 
livery tube 53 enters a duct 60 in the camshaft 
and flows upwardly through this duct to lubri 
cate the top bearing 62 for the can shaft. The 
majority of the oil from the duct 60, however, 
is Sprayed out of openings 62 in the cam shaft 
onto the connecting rod bearings. 
The camshaft is provided with a series of cams 

63 for operating the intake and exhaust valves 2 
and 22. The camshaft is driven by gears 64 and 
65, and the former is driven by the crankshaft. 
The exhaust conduits from the motor are suit 

ably connected to upper openings 66 of an ex 
haust tube 61, and the lower end of the exhaust 
tube is open, as at 68, to discharge below the 
Water level. 
A pin 69, which is supported on the exterior 

of the drive shaft housing , extends through 
a pivot Sleeve T0. Connected to the sleeve is the 
usual clamp for removably securing the motor 
to a boat. The pin 69 is pivotal within the sleeve 
T0 to permit steering movement, and the entire 
motor is Swingable on the pin 72 toward a hori 
ZOntal inoperative position on the boat. In use 
of the device, the novel housing for the vertical 
drive shaft forms a reservoir for motor oil. This 
reservoir must be filled to approximately the level 
indicated at 59 in Fig. 1. When the motor is 
in normal Operating position, oil in the reservoir 
Will flow downwardly through the openings 73 in 
the horizontal plate 16 into the reservoir por 
tion 4 of the lower housing part 3 to fill the 
portion 74. Oil from the reservoir portion T4 
Will lubricate the bearing 37 and will also pass 
through one or more holes 75 into the gear cham 
ber 38 to lubricate the bevel gears 39 and 40, as 
Well as the bearings for the propeller shaft 4. 
The Special seal 47 will effectively prevent loss 
of any oil from the chamber 38 to the exterior. 
The motor, of course, operates on gasoline un 

diluted with motor oil and during operation the 
gear pump will be operated by the drive shaft 
33. This will cause continuous pumping of oil 
from the lower chamber 74 upwardly through 
tubes 52 and 53 into the can shaft duct 60 to 
lubricate the motor. Surplus oil from the crank 
case T will continually drain back into the oil 
???ervoir through the opening 56' and drain tube 
The vertical drive shaft housing if is so shaped 

and is of such size, and the lower end 58 of the 
drain tube is so located, that when the motor is 
SWung upwardly on the boat on the pivot T2 to an 
inoperative position, or when the motor is placed 
On either side, the oil in the oil reservoir will 
flow the length of the drive shaft housing portion 

and the level will always be below the end 58 
of the drain tube 57. Thus no oil can flow into 
the Crankcase through the drain tube when the 
motor is in any one of these horizontally dis posed positions. 
Even if the motor is completely inverted, the 

oil in the reservoir will quickly flow to the en 
larged upper end portion of the drive shaft hous 
ing f and the open end 58 of the drain tube 
will be above the level of the oil while the motor 
is in inverted position. 
With the particular arrangement above de 

Scribed, a four cycle engine may be successfully 
employed for an outboard motor without any in 
convenience resulting from the oil which it is nec 
essary to have in the oil reservoir. The gear 
pump 5 f is advantageously located in a position 
where it is normally submerged in the oil, and 
this renders priming unnecessary. Furthermore, 
the lubrication of the bevel gears and propeller 
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Shaft bearings by the same oil which lubricates 
the engine itself, renders the use of a separate 
grea.Sing arrangement at the lower end unneces 
Sary. During use of the motor, the oil in the 
reservoir is always submerged in the water and 
is effectively cooled. This cooling of the oil is 
transmitted to the engine as the oil is used to 
lubricate the latter. As a result the engine is 
maintained at a cool running temperature to in 
crease its efficiency of operation. 
While the preferred embodiment includes the 

use of a four cycle engine, the features of the 
present invention are suitable for use in connec 
tion with any engine in which oil is carried in 
a crankcase. Various other changes, modifica 
tions and adaptations may be made without de 
parting from the spirit of the invention, and all 
of Such changes are contemplated as may come 
within the scope of the claims. 
What I claim is: 
1. In an outboard motor having a top power 

head and including a combustion engine having 
a crankcase in said power head, a bottom for 
said crankcase, a vertical drive shaft depending 
from Said head and driven by Said engine, an 
elongated vertical housing for said vertical drive 
shaft connected at its upper end to the power 
head below the crankcase bottom, a portion of 
Said housing which surrounds the lower part of 
the vertical drive shaft forming a reservoir for 
motor oil when the motor is in normal operat 
ing position, means for delivering oil from said 
reservoir to Said Crankcase, and a return con 
duit for surplus oil from the crankcase having 
a discharge end located intermediate the length 
of the drive shaft housing and above the level 
of oil therein when the motor is in normal oper 
ating position. 

2. In an outboard motor having a top power 
head and including a combustion engine having a 
crankcase in said power head, a bottom for said 
crankcase, a vertical drive shaft depending from 
Said head and driven by said engine, an elongated 
Vertical housing for said vertical drive shaft con 
nected at its upper end to the power head below 
the crankcase bottom, a portion of said housing 
which Surrounds the lower part of the vertical 
drive shaft forming a reservoir for motor oil 
When the motor is in normal operating positicin, 
means for delivering oil from said reservoir to 
Said crankcase, and a return conduit for surplus 
oil from the crankcase having a discharge end 
located intermediate the length of the drive shaft 
housing and above the level of oil therein when 
the notor is in normal operating position, the 
drive shaft housing having a cross sectional area, 
of Such size and the discharge end of the return 
conduit being so located that there is space above 
the front Wall of the housing sufficient to accom 
modate all oil normally in the crankcase at a 
level beneath the discharge end of the return 
conduit when the motor is swung to an inopera 
tive position on a boat. 

3. In an outboard motor having a top power 
head and including a combustion engine having 
a crankcase in Said power head, a bottom for said 
crankcase, a vertical drive shaft depending from 
Said head and driven by said engine, an elongated 
vertical housing for Said vertical drive shaft con 
nected at its upper end to the power head below 
the crankcase bottom, a portion of Said housing 
which surrounds the lower part of the vertical 
drive shaft forming a reservoir for motor oil 
When the motor is in normal operating position, 
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means for delivering oil from said reservoir to 
said crankcase, and a return conduit for surplus 
oil from the crankcase having a discharge end 
located intermediate the length of the drive 
shaft housing and above the level of oil therein 
when the motor is in normal operating position, 
there being Sufficient space in the upper portion 
Of the drive shaft housing above the discharge 
end of the return conduit to accommodate all oil 
normally in the crankcase when the motor is 
inverted, with said discharge end projecting 
above the oil level. 

4. In an outboard motor having a top power 
head and including a combustion engine having 
a crankcase in Said power head, a bottom for said 
crankcase, a vertical drive shaft depending from 
Said head and driven by said engine, an elongated 
vertical housing for Said vertical drive shaft con 
nected at its upper end to the power head below 
the crankcase bottom, a portion of said housing 
forming a reservoir for motor oil when the motor 
is in normal operating position, means for de 
livering oil from said reservoir to said crankcase, 
and an elongated return conduit for surplus oil 
from the crankcase having a discharge end 
located a substantial distance below the bottom 
of the crankcase and above the level of oil in the 
reservoir when the motor is in normal operating 
position. 

5. In a normally vertically disposed outboard 
motor having a top power head and including a 
combustion engine having a crankcase in said 
head, a drive shaft housing below said crank case 
forming a reservoir for motor oil and having side 
Walls, means for delivering oil from said reser 
voir to Said crankcase for lubricating purposes 
and an elongated conduit extending into said 
housing for returning surplus oil from the crank 
case to Said reservoir, the outlet end of said con 
duit being located intermediate the length of 
Said drive shaft housing and spaced from the 
Sidewalls thereof 

6. In a normally vertically disposed outboard 
motor having a top power head and including a 
combustion engine having a crankcase in said 
head, a drive shaft housing below said crankcase 
forming a reservoir for motor oil and having a 
forward wall portion and a rear wall portion, 
means for delivering oil from said reservoir to 
Said Crankcase for lubricating purposes, and an 
elongated conduit extending into said housing for 
returning surplus oil from the crankcase to said 
reservoir, the outlet end of said conduit being 
located intermediate the length of the drive shaft 
housing and positioned closer to the rear wall 
thereof than to the forward wall. 

ALFRED S. BOSMA. 
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