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[57] ABSTRACT 
Several embodiments of separate lubricating systems 
for two-cycle internal combustion engines and particu 
larly those of outboard motors. in each embodiment, 
the lubricating system includes a relatively large lubri 
cant storage tank that is adapted to be carried in the hull 
of the associated watercraft and a relatively small lubri 
cant delivery tank carried by the engine of the outboard 
motor. A pump is provided for transferring lubricant 
from the storage tank to the delivery tank and warning 
devices are incorporated to indicate when the level in 
each of the tanks falls below a predetermined value. 
Furthermore, the transfer pump is disabled upon the 
falling of the level of the liquid in the storage tank 
below a predetermined value. The pump is positioned in 
proximity to this storage tank and is juxtaposed and 
plumbed in such a way that it will not pick up foreign 
particles from the bottom of the tank, but will always 
have its inlet and outlet subject to liquid so that the 
pump will not run dry. A system is provided for dis 
abling the pump if the motor is tilted up and the deliv 
ery tank is vented in such a way that lubricant will not 
be spilled when the engine is tilted up and regardless of 
its angular position. Several embodiments of arrange-~ 
ments are disclosed for delivering lubricant from the 
delivery tank to the various components of the engine. 

52 Claims, 19 Drawing Figures 
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SEPARATE LUBRICATING SYSTEM FOR 
MARINE PROPULSION DEVICE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a separate lubricating system 
for marine propulsion device and more particularly to 
an improved lubricating system for a two-cycle engine, 
and particularly that of an outboard motor. 
With two-cycle internal combustion engines, it has 

been the general practice to lubricate the engine by 
mixing lubricating oil with the fuel mixture. Although 
such arrangements offer extreme simplicity, the mixing 
of lubricating oil with the fuel can be troublesome to the 
user of the engine. In addition, the requirement for 
mixing lubricant with the fuel and lubricating the com 
ponents of the engine with the fuel/air mixture does not 
always insure the adequate amount of lubrication to the 
various components to be lubricated under all running 
conditions. In order to obviate some of these dif?cul 
ties, it has been proposed to provide a lubricating sys 
tem where the lubricant is contained within a separate 
tank from the fuel and is supplied to the engine during 
its running. Such arrangements have a number of ad 
vantages. 
When the engine in question constitutes the power 

unit of an outboard motor, however, the provision of 
such separate lubricating systems can give rise to cer 
tain problems. Due to the relatively compact nature of 
an outboard motor, it is di?icult to provide the neces 
sary lubricant storage capacity within the con?nes of 
the motor. That is, it is desirable that the lubricant sys 
tem contain sufficient lubricant for long running peri 
ods. However, it is difficult to provide an adequate 
lubricant storage system within the cowling of an out 
board motor for such extended running periods. Al 
though these problems may be overcome through the 
use of a lubricating system wherein the lubricant is 
stored externally of the engine, such external storage 
systems themselves give rise to certain problems. For 
example, it is necessary to deliver the lubricant from a 
remote location to the engine immediately upon startup 
and even during cranking so as to ensure adequate lubri 
cation during this extremely critical running condition. 
Such remotely positioned lubricant tanks, however, 
make it dif?cult to ensure adequate lubrication during 
startup. Therefore, it has been proposed to use a lubri 
cating system wherein the engine mounts a relatively 
small lubricant delivery tank and lubricant is delivered 
to this lubricant delivery tank from a remotely posi 
tioned lubricant storage tank. An arrangement is pro 
vided wherein a substantially constant head of lubricant 
is maintained in the lubricant delivery tank so as to 
ensure adequate lubrication under all running condi 
tions. An example of such a lubricating system is shown 
in United States Letters Patent No. 4,403,578, entitled 
“Separate Lubricating System For Outboard Engine”, 
issued Sept. 13, 1983 in the name of Tornio Iwai and 
assigned to the assignee of this application. Although 
systems of this type have great utility and overcome 
many of the disadvantages of prior art two-cycle engine 
lubricating systems, still further improvements are de 
sirable. For example, it is desirable to provide a system 
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2 
wherein a warning is given to the engine operator if the 
amount of lubricant in the storage tank falls below a 
predetermined amount so that the lubricant in the stor 
age tank may be replenished. 

It is, therefore a principal object of this invention to 
provide an improved lubricating system for a two-cycle 
internal combustion engine. 

It is a further object of this invention to provide an 
improved lubricating system for an outboard motor that 
embodies a remotely positioned lubricant storage tank 
and an engine-mounted lubricant delivery tank with a 
device for transferring lubricant from the storage tank 
to the delivery tank and further including means for 
providing a warning when the amount of lubricant in 
the delivery tank falls below a predetermined value. 

In addition to providing a warning when the amount 
of lubricant in the storage tank falls below a predeter 
mined amount, it is also desirable with lubricating sys 
terns of this type to provide some means for insuring 
against the complete depletion of the amount of lubri 
cant in the system during long cruising periods. 

It is, therefore, a still further object of this invention 
to provide an improved lubricating system for a two-cy 
cle engine in which the depletion of lubricant from the 
separate lubricating system can be avoided during long 
running periods. 

It is a further object of this invention to provide a 
system for reducing engine speed to conserve lubricant 
when the amount of lubricant in the separate lubricating 
system falls below a predetermined value. 
As has been noted, there are a number of advantages 

in providing a separating lubricating system for an inter 
nal combustion engine of the two-cycle type that em 
ploys a relatively small lubricant delivery tank mounted 
on the engine and a large lubricant storage tank that is 
remotely positioned and which is adapted to supply 
lubricant to the engine-mounted lubricant delivery tank. 
Such lubricating systems have particular utility in con 
nection with outboard motors. It is also desirable to 
provide the operator with an indication or warning 
when the lubricant in either of the tanks falls below a 
predetermined value. For example, if the lubricant. in 
the delivery tank falls below a predetermined value and 
there is still adequate lubricant in the storage tank, the 
operator will know that there is some fault in the system 
for delivering lubricant from the storage tank to the 
delivery tank. On the other hand, if the amount of lubri 
cant in the storage tank falls below a predetermined 
value and there is still adequate lubricant in the delivery 
tank, the operator will know that it is time to replenish 
the lubricant in the storage tank, but also will be con? 
dent that there is adequate lubricant available to lubri 
cate the engine for a period of time. 

It is, therefore, a still further object of this invention 
to provide a lubricating system for a two-cycle internal 
combustion engine that embodies a lubricant delivery 
tank and a lubricant storage tank and means for provid 
ing an indication to an operator when the level in either 
tank falls below a predetermined amount. 
The advantages of separate lubricating systems for 

two-cycle outboard motors incorporating a small lubri‘ 
cant delivery tank mounted internally within the cowl 
ing of the outboard motor and a remotely positioned 
lubricant storage tank have been stressed. Such systems 
should employ an arrangement for pumping lubricant 
from the storage tank to the delivery tank when the 
level of lubricant in the delivery tank falls below a pre 
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determined amount. However, it is the normal practice 
to mount outboard motors for tilting about a horizon 
tally disposed axis from a normal running condition to 
either a trim up or a tilted up out-of-the water position. 
If the lubricant delivery tank is mounted on the out 
board motor and the motor is tilted up, the lubricant in 
the delivery tank will flow to another orientation which 
may give a low level indication that could cause further 
lubricant to be delivered from the storage tank to the 
delivery tank. This would be undesirable when the 
outboard motor is tilted up since the delivery tank 
would be overfilled when the motor was again tilted 
down. 

It is, therefore, a still further object of this invention 
to provide an improved lubricating system for an out 
board motor which insures against the over?lling of the 
lubricant delivery tank when the motor is in a tilted up 
condition. 

In conjunction with the use of separate lubricating 
systems and particularly those for outboard motors that 
employ a relatively small lubricant delivery tank 
mounted by the engine and periodically replenished 
from a remotely positioned storage tank, it is necessary 
to provide some arrangement for venting the area above 
the lubricant in the delivery tank to the atmosphere so 
as to compensate for changes in the amount of lubricant 
in the tank. Although such venting may be conveniently 
performed by means of a pressure responsive check 
valve at an upper level in the tank, the fact that the 
outboard motor is tiltable about a horizontally disposed 
axis, as aforenoted, somewhat complicates the venting 
arrangement. Furthermore, the fact that the outboard 
motor is also steerable about a vertically extending axis 
and may tilted up when steered to either an extreme 
right or lefthand position can further complicate mat 
ters. Unless the venting system is properly arranged, the 
tilting up of the motor can cause the lubricant to be 
discharged through the venting system and foul the 
motor and the surrounding area. 

It is, therefore, a still further object of this invention 
to provide an improved venting system for a separate 
lubricating system for a two-cycle internal combustion 
engine. 

It is a further object of this invention to provide an 
improved venting system for an outboard motor em 
bodying a motor-mounted lubricant delivery tank that 
will insure against spillage of lubricant regardless of the 
orientation of the motor. 

In separate lubricating systems of the type embody 
ing an engine-mounted lubricant delivery tank and a 
remotely positioned lubricant storage tank with a 
pumping device for pumping lubricant from the storage 
tank to the delivery tank, it has been the practice to 
mount the pump in or in proximity to the storage tank 
so as to insure that it will always be primed and avail 
able to pump lubricant to the delivery tank when re 
quired. If the pump is mounted externallyof the storage 
tank and at a low level, it is likely to become contami 
nated and damaged by debris which may accumulate in 
the bottom of the hull of the watercraft. Although these 
problems can be avoided by mounting the external 
pump at a higher level, this can itself cause problems. If 
the pump is not mounted at the lowest level in the tank, 
there may be situations wherein the pump will cavitate 
when the oil level in the tank falls to a point where it is 
at or near the level of the lubricant pump. Such cavita 
tion can cause damage to the pump and other problems. 
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4 
It is, therefore, a further object of this invention to 

provide an improved separate lubrication system for a 
two-cycle engine wherein pump cavitation may be 
avoided. 

It is a further object of this invention to provide an 
improved pumping arrangement for the storage tank of 
a separate lubricating system of the type described that 
insures against damage to the pump by cavitation. 
As has been noted, the mixing of lubricant with the 

fuel has been a well known method for lubricating two 
cycle internal combustion engines. The induction sys 
tems for such engines normally cause the fuel and lubri 
cant to pass across most, if not all, of the components of 
the engine to be lubricated. Thus, even if a separate 
lubricating system is incorporated which does not em 
ploy the mixing of lubricant directly with the fuel in the 
fuel storage tank, it has been the practice to inject lubri 
cant into the induction system so that it will mix with 
the intake charge and be delivered to the various com 
ponents of the engine. Such arrangements have the 
advantage of permitting more accurate control over the 
amount of lubricant delivered, but also have the advan 
tage of not requiring the operator to mix the lubricant 
with the fuel. However, this type of induction system 
and lubricating system does not always insure adequate 
lubrication of all components of the engine. 

It is, therefore, a still further object of this invention 
to provide an improved lubricating system for a two-cy 
cle internal combustion engine which offers simplicity 
and, at the same time, insures the adequate amount of 
lubrication of all components of the engine. 

In connection with the use of separate lubricating 
systems for internal combustion engines of the two-cy 
cle type, it is normally the practice to employ some 
form of pump for delivering lubricant, even when the 
lubricant is delivered merely to the induction system for 
mixing with the fuel/air intake charge. However, as has 
been noted, the amount of lubricant required by the 
various components of the engine may vary. 

It is, therefore, a still further object of this invention 
to provide an improved lubricating system for a two-cy 
cle internal combustion engine wherein portions of the 
lubricant are delivered to the engine under pressure and 
other portions are delivered in a non-pressurized man 
ner. 

SUMMARY OF THE INVENTION 

A number of features of the invention are adapted to 
be embodied in a lubricating system for a two-cycle 
internal combustion engine that comprises a relatively 
large remotely positioned lubricant storage tank, a rela 
tively small lubricant delivery tank positioned in prox 
imity to the engine for delivering lubricant to its lubri 
cating system and means for transferring lubricant from 
the storage tank to the delivery tank. 

In accordance with a fast feature of the invention as 
embodied in such a lubricating system, means are incor 
porated for providing a warning signal when the level 
of lubricant in the storage tank falls below a predeter 
mined amount. 

In accordance with another feature of the invewntion 
as applied to such a lubricating system, means are pro 
vided for reducing the speed of the engine when the 
level of the lubricant in one of the tanks falls below a 
predetermined value for extending the running period 
with the available lubricant. 

In accordance with another feature of the invention 
as adapted to be embodied in such a lubricating system, 
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means are incorporated for providing a ?rst signal when 
the level of lubricant in one of the tanks falls below a 
predetermined level and means are also provided for 
providing a second signal when the level of lubricant in 
the other of the tanks falls below a predetermined level 
so that the operator can determine the cause of the 
depletion of lubricant. 
Another feature of the invention is adapted to be 

embodied in a lubricating system of the type described 
for the two-cycle engine of an outboard motor that is 
tiltable about a horizontally extending axis and in which 
the lubricant delivery tank is mounted by the tiltable 
part of the outboard motor. In accordance with this 
feature of the invention, means are provided for insur 
ing against the transfer of lubricant from the storage 
tank to the delivery tank when the outboard motor is 
tilted up. 
A still further feature of the invention is adapted to be 

embodied in a lubricating system for an outboard motor 
as described in the preceeding paragraph. In accor 
dance with this feature of the invention, means is pro 
vided for venting the delivery tank and the venting 
means is positioned above the level of lubricant in the 
'delivery tank regardless of the tilted position of the 
outboard motor. 
Yet another feature of the invention is also adapted to 

be embodied in a lubricating system of the type de 
scribed wherein the means for transferring the lubricant 
from the storage tank to the delivery tank comprises a 
pump that is located in proximity to the storage tank 
and above the lower wall of the storage tank. In accor 
dance with this feature of the invention, conduit means 
extend from the outlet of the pump to the delivery tank 
and a trap is formed in the conduit means for maintain 
ing lubricant in proximity to the pump outlet for pre 
cluding cavitation of the pump. 
Yet another feature of the invention is adapted to be 

embodied in a lubricating system of the type described. 
In accordance with such a system, there are ?rst lubri 
cant means that deliver lubricant from the delivery tank 
to the induction system of the engine for induction into 
the engine induction system to lubricate at least some of 
the engine components and second lubricating means 
for delivering lubricant from the delivery tank to other 
components of the engine independently of the induc 
tion system. 
A still further feature of the invention is adapted to be 

embodied in a lubricating system of the type described. 
In accordance with this feature of the invention, a lubri 
cant pump is provided that has an inlet which is in 
communication with the delivery tank. First lubricating 
means delivers lubricant from the lubricant pump to 
certain components of the engine for lubricating those 
certain components. Second lubricating means extend 
directly from the delivery tank to at least another com 
ponent of the engine for lubricating that other compo 
nent independently of the lubricating pump. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially schematic side elevational view 
of a watercraft and associated outboard motor having a 
separate lubricating system constructed in accordance 
with a ?rst embodiment of the invention. 
FIG. 2 is an enlarged side elevational view of the 

power head of the motor showing further details of the 
- construction of the lubricating system. 

FIG. 3 is an enlarged side elevational view, with 
portions broken away, of the lubricant storage tank. 
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FIG. 4 is an enlarged side elevational view, with 

portions broken away, of the lubricant delivery tank. 
FIG. 5 is a schematic electrical diagram of the con 

trol and waming‘system. 
FIG. 6 is a schematic electrical diagram showing the 

engine ignition and speed control system. 
FIG. 7 is a diagramatic representation explaining the 

operation of the engine speed control system. 
FIG. 8 is an enlarged cross-sectional view showing 

the tilt sensing switch in the normal running condition. 
FIG. 9 is an enlarged cross-sectional view, in part 

similar to FIG. 8, showing the tilted up condition. 
FIG. 10 is an enlarged side elevational view, in part 

similar to FIG. 2, showing another embodiment of the 
invention. 
FIG. 11 is a side elevational view of the engine, with 

a portion broken away, of the embodiment of FIG. 10. 
FIG. 12 is an enlarged side-elevational view, in part 

similar to FIGS. 2 and 10, showing a further embodi 
ment of the invention. 
FIG. 13 is a partially schematic side elevational view 

of a watercraft and outboard motor constructed in ac 
cordance with a yet further embodiment of the inven 
tion. - 

FIG. 14 is an enlarged side elevational view of the 
power head of the outboard motor shown in FIG. 13. 
FIG. 15 is an enlarged side elevational view of the 

power head shown in FIG. 14 looking from the oppo 
site side. 
FIG. 16 is a top plan view of the power head of this 

embodiment. 
FIG. 17 is an enlarged side elevational view, with a 

portion broken away, of a lubricant delivery tank hav 
ing a venting construction constructed in accordance 
with an embodiment of the invention. 
FIG. 1B is a top plan view of the lubricant delivery 

tank shown in FIG. 17. 
FIG. 19 is a partial cross-sectional view showing 

another embodiment of venting system for a lubricant 
delivery tank. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

EMBODIMENT OF FIGS. 1 THROUGH 9 

Referring ?rst to the embodiment of FIGS. 1 through 
9 and intially to FIG. 1, an outboard motor having a 
separate lubricating system constructed in accordance 
with an embodiment of the invention is identi?ed gener 
ally by the reference numeral 21. The outboard motor 
21 is adapted to be mounted on the transom of an associ 
ated watercraft, shown partially schematically and indi 
cated generally by the reference numeral 22in a known 
manner. This mounting arrangement permits steering 
movement of the outboard motor 21 about a vertically 
extending steering axis and tilting movement about a 
generally' horizontally extending tilt axis between a 
normal running condition, a plurality of trim adjusted 
positions and a tilted up, out-of-the water position. 
The outboard motor 21 includes a power head con 

sisting of an internal combustion engine 23 which, as 
will be noted, is of the crankcase compression two-cy 
cle type and which may have any type of cylinder con 
?guration. In order to more clearly show the construc 
tion, the protective cowling which normally encircles 
the internal combustion engine 23 has been removed 
and is not shown in the drawings. The motor 23 in 
cludes a driven crankshaft, which is illustrated in cer 
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tain of the remaining ?gures, which in turn drives a 
drive sha? that extends through a drive shaft housing 23 
and which drives a propeller 25 in a suitable manner, 
which may include via a forward/ reverse/ neutral trans 
mission mission. The motor 23 includes an induction 
system consisting of one or more carburetors 26 that 
receive air from an air intake device 27 and fuel from a 
remotely positioned fuel tank 28 in a known manner for 
delivery to the individual crankcases of the engine 23 
through an intake manifold 29 and appropriate read 
valves (not shown). This general construction of the 
outboard motor and its induction system is not shown in 
any detail because'it may be of any conventional type. 

In accordance with the invention, the outboard 
motor 21 and speci?cally its engine 23 is provided with 
a separate lubricating system so that it will be unnecesF 
sary for the operator to mix lubricant with the fuel 
supplied to the fuel tank 28. This separate lubricating 
system is comprised of a relatively large lubricant stor 
age tank 31 that is adapted to be positioned within the 
hull of the watercra? 22. The lubricating system further 
includes a relatively small lubricant delivery tank 32 
that is mounted directly to the outboard motor 23, in a 
manner to be described, and which is positioned within 
the protective cowling of the power head. Lubricant is 
delivered from the lubricant delivery tank 32 to a lubri 
cant pump 33 through a conduit 34. The lubricant pump 
33 then transfers the lubricant under pressure thorugh a 
plurality of conduits 35 to each of the individual runners 
of the intake manifold 29 that serve the respective 
crankcase chambers of the engine 23. Since, in the illus 
trated embodiment, the engine 23 is of the V-4 type, 
there are four lubricant delivery conduits 35 each ex 
tending from the lubricant pump 33 to a respective one 
of the nmners of the intake manifold 29. 

Referring now additionally to FIG. 3, the lubricant 
storage tank 31, as has been noted, has a relatively large 
capacity and is adapted to be positioned in the hull of 
the watercra? 22. Lubricant is delivered from the stor 
age tank 31 to the delivery tank 32 by means of a pump 
36 that is mounted externally of the tank 31 in a suitable 
manner. The pump 36 is of the positive displacement 
type and has a pumping cavity 37 in which intermeshing 
gears 38 are positioned. The gears 38 are driven by an 
electric motor which is not shown in this ?gure, but 
which is indicated by the reference numeral 39 in the 
schematic wiring diagram FIG. 5. Lubricant is deliv 
ered to the pumping cavity 37 by an lubricant delivery 
line 41 that extends to an inlet nipple 42 that is posi 
tioned in a lower wall of the lubricant storage tank 31. 
The lubricant pump discharges from its pumping cavity 
37 through a delivery conduit 43 that extends to the 
lubricant delivery tank 32. In accordance with a feature 
of the invention, the delivery conduit 43 is provided 
with a U-shaped trap 44 so as to insure the presence of _ 
lubricant at both the inlet and outlet sides of the pump 
36 even when the level of lubricant in the tank 31 is at 
a low condition. This level is shown by the broken line 
45 in FIG. 3. It should be noted that the lubricant pump 
36 is above this level. The pump 36 is positioned above 
the bottom of the storage tank 31 so that it is less likely 
to be contaminated by debris which may accumulate on 
the floor of the hull of the watercraft 22. Even though 
the pump 36 is positioned above the lower level of the 
tank 31, the trap 44 insures that a level of lubricant to 
the line 45 will also be maintained in the outlet and inlet 
sides of the pump 36 so that if the pump is operated even 
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with the lubricant at the level 45, the pump will not run 
dry. 
The storage tank 31 is provided with a ?ller neck 46 

that is closed by a cap 47 so that the quantity of lubri 
cant in the tank 31 may be periodically replenished. A 
check valve type air relief or venting valve 48 is posi 
tioned in the cap 47 so as to permit air to be admitted to 
the tank 31 as the level of lubricant falls during opera~ 
tion. 
A sensing device, indicated generally by the refer 

ence numeral 49, is provided so as to issue a caution 
signal, in a manner to be described, when the level in the 
tank 31 falls to or below the level 45. This sensing de 
vice 49 is carried by a cap-like member 51 that is re 
ceived in a threaded opening 52 in an upper wall of the 
tank 31. A support rod of tubular configuration 53 ex 
tends from the cap-like member 51 into the interior of 
the tank 31 and carries an annular shell 54 at its lower 
end. Contained within this annular shell is a ?oat 55 that 
is moveable from an uppermost position to a lowermost 
position. The ?oat 55 has a metallic sleeve 56 that is 
adapted to cooperate with a sensing member or switch 
57 carried by the tube 53 so as to close a circuit, in a 
manner to be described, as long as the level of lubricant 
in the storage tank 31 is above a predetermined level. If, 
however, the level falls below the level indicated by the 
line 45, the metallic sleeve 56 will move out of contact 
with the switch 57 and this switch will then be opened. 

It should be noted that the shell 54 is positioned at the 
lowermost portion of the tank 31 and thus the ?oat 55 
can never rise above the line 45. In addition, restricted 
openings 58 extend through the wall of the shell 54 so as 
to permit lubricant to enter the interior of the shell at a 
somewhat restricted rate. This will insure that the ?oat 
55 will not cause inadvertent opening of the switch if 
the level of lubricant in the tank 31 is low, but neverthe 
less varies due to sudden maneuvering of the watercraft 
22. In this way, false caution signals will be avoided. 

Referring now additionally to FIG. 4, the constrution 
of the lubricant delivery tank 32 and its associated com 
ponents will be described. The lubricant delivery con 
duit 44 communicates with a quick disconnect coupling 
59 (FIG. 1) that is connected to an inlet nipple 61 
formed in the upper side of the lubricant delivery tank 
32. The delivery tank 32 is, in turn, mounted on the 
cylinder block of the engine 23 by means including a 
mounting bracket 62 and bolt 63 (FIG. 2). The lower 
end of the lubricant delivery tank 32 is provided with an 
outlet nipple 64 to which the conduit 34 is connected so 
as to transfer lubricant from the delivery tank 32 to the 
lubricant pump 33. 
A sensing and control device, indicated generally by 

the reference numeral 65, is provided which is mounted 
in a neck opening 66 formed in an upper surface of the 
delivery tank 32. The sensing device 65 includes a cap 
67 from which depends a tubular member 68 having a 
central tube 69. An annular ?oat 71 encircles the tube 69 
and is contained within the tubular member 68. A plu 
rality of restricted openings 72 are formed in the wall of 
the tubular member 68 and in its lower surface so as to 
permit restricted communication of the lubricant in the 
delivery tank 32 with the interior of the tubular member 
68 so that the ?oat 71 will move to a level that is deter 
mined by the level of ?uid in the tank 32. The restricted 
openings 72 function like the restricted openings 58 in 
the tubular member 54 of the storage tank 31 so as to 
prevent inadvertent signal transmission due to short 
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variations in liquid level caused by sharp maneuvers of 
the boat 22. 
The float 71 is formed with an annular inner sleeve 73 

that is adapted to cooperate with one of three switching 
elements 74, 75 and 76 so as to provide control and 
warning signals. The switch 74, as will become appar 
ent, provides a signal when the level of lubricant in the 
supply tank 32 is at a maximum line, indicated by the 
broken line 77, so as to discontinue operation of the 
motor 39 and pump 36. The switch 75 cooperates with 
the sleeve 73 so as to provide a signal when the lubri 
cant level reaches a lower level indicated by the line 78 
so as to initiate operation of the motor 39 and pump 36 
so as to replenish the lubricant in the delivery tank 32. 
The switch 76 cooperates with the sleeve 73 so as to 
provide a warning signal when the lubricant level 
reaches a low level indicated by the line 78 in a manner 
which will be described. 

In order to permit air to enter and leave the delivery 
tank 32 in response to changes in liquid level therein, its 
upper wall is formed with an upwardly extending recess 
81 and check valves 82 and 83 are provided which 
communicate the recess 81 with the atmosphere so as to 
permit air to flow in a controlled manner in and out of 
the supply tank 32. The valve 83 permits air to enter and 
the valve 82 permits air to exit. 

Referring now additionally to FIG. 2, the lubricant 
pump 33 has an inlet nipple 84 that communicates with 
the conduit 34 so that lubricant will be delivered by 
gravity from the delivery tank to the pump 33. The 
pump 33 has a driving shaft to which a worm gear 85 is 
affixed. The worm gear 85 is enmeshed with a worm 
wheel 86 that is ?xed for rotation with the lower end of 
the previously mentioned cranksha? 87 immediately 
above its driving connection with the drive shaft 88. 
Hence, the lubricating pump 33 is driven in response to 
the rotation of the crankshaft 87. 
The output of the lubricating pump 33 is adjusted in 

response to throttle position and for this purpose a lever 
89 is a?ixed to the throttle valve shaft of one of the 
carburetors 26. The lever 89 is pivotally connected to 
one end of a link 91, the other end of which is pivotally 
connected to a control lever 92 of the pump 33. Hence, 
movement of the carubretor throttle valves will, 
through the lever 89, link 91 and control lever 92, ap 
propriately control the amount of lubricant delivered 
from the pump 33 to the manifold runners through the 
conduits 35. 
The electrical control system for the lubricating sys 

tem and its interrelationship to the engine speed control 
will now be described. The control circuit is depicted 
schematically in FIGS. 5 and 6 and includes a number 
of components that are positioned within a control box, 
indicated generally by the reference numeral 93 and 
which is mounted on the cylinder block of the engine 23 
by means of a bolt or the like 94 (FIG. 2). Contained 
within the control box 93 is an engine position sensing 
device, indicated generally by the reference numeral 95 
and shown in most detail in FIGS. 8 and 9. The engine 
position sensing device 95 is a mercury type switch and 
includes a body 96 in which a globule of mercury 97 is 
contained. The body 96 is closed by an insulating cap 98 
from which a pair of terminals 99 and 101 extend. When 
the outboard motor 21 is in its normal running condi 
tion, as shown in FIGS. 1 and 8, the globule of mercury 
97 will be spaced from the terminals 99 and 101 and the 
circuit will then be open. However, when the motor 21 
is tilted up, the sensing device 95 will be rotated to the 
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position shown in FIG. 9 and the mercury globule 97 
will close the circuit between the terminals 99 and 101. 

Referring now additionally to FIG. 5, the system 
includes a panel 102 (FIG. 1) that is positioned in the 
watercraft 22 and which includes a green, system on 
light 103, a yellow warning light 104 and a red caution 
light 105. In addition, the panel 102 further carries a 
warning buzzer 106 that provides an audible warning 
under the caution condition, as will become apparent. 
The circuit, as shown in FIG. 5, includes a power 

source such as a battery 107 that has one side grounded 
and its other side connected to a main power control 
switch 108, which may also be juxtaposed on the panel 
102, if desired. Closure of the switch 108 will energize 
the points P1, P2, P3, P4 and P5 through suitable junc 
tions (not shown). When the main control switch 108 is 
closed and if there is sufficient lubricant in the storage 
tank 31, the switch consisting of the contact 57 and ?oat 
controlled sleeve 56 will be closed and the green “on" 
light 103 will be illuminated. 
Assuming that that level of lubricant in the delivery 

tank 32 is also adequate so that the float 71 will be posi 
tioned between the contacts 74 and 75, these contacts 74 
will be open as shown in FIG. 5. Under this condition, 
a ?ip flop 109 will be maintained in a “1” condition so 
that the power delivered to its one terminal through a 
diode 111 and resistor 112 and the power delivered to its 
other terminal from the point P1 through a resistor 113 
will put an output voltage through a resistor 114 to the 
gate of a transistor 115 so that the transistor 115 will be 
maintained in an “on" condition. When the transistor 
115 is on, the circuit containing resistor 116 will be 
grounded and the gate of the transistor 117 will be 
negative so that the transistor 117 will be off and no 
voltage will be supplied to the motor 39 and the pump 
36 will not be operated. It should be noted that a diode 
118 is positioned across the circuit of the motor 39. 
As the motor 21 and specifically its internal combus 

tion engine 23 continues to operate, the lubricant pump 
33 will deliver lubricant from the delivery tank 32 to the 
engine induction system through the delivery conduits 
35. This will cause the level of lubricant in the delivery 
tank 32 to be gradually depleted until it reaches the 
level 78 (FIG. 4). At this time, the sleeve 73 will come 
into registry with the switch 75 so as to close its circuit. 
The source P1 will now discharge through the resistor 
113 to ground and change the state of the ?ip ?op 109 
to its “0" state. When this occurs, the gate of the transis 
tor 115 is affected so as to turn the transistor “off”. 
Turning of the transistor 115 off changes the stated‘ the 
gate of the transistor 117 and it will now turn “on” 
closing the circuit through the motor 39 so as to ener 
gize it and the pump 36. 
As the pump 36 begins to operate, lubricant will be 

drawn from the supply tank 31 and delivered to the 
delivery tank 32 through the conduit 41. As the lubri 
cant is delivered, the float 71 will raise and again move 
the sleeve 73 out of registry with the switch 75 so as to 
open it. However, this will not change the sate of the 
?ip ?op 109 and the transistor 115 will be maintained 
switched “off’ and the transistor 117 will be maintained 
switched "on” so that the motor 39 and pump 36 will 
continue to operate. . 
As the level in the delivery tank 32 continues to in 

crease, it will eventually reach the level 77 (FIG. 4) and 
bring the sleeve 73 into registry with the switch 74. This 
switch will now close and shunt the line bearing the 
resistor 112 to ground and thus change the state of the 
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flip ?op 109 back to its “on” state. This will cause the 
transistor 115 to be switched on and the transistor 117 to 
be switched off so that the motor 39 and pump 36 are 
turned off. The level of lubricant in the delivery tank 32 
will then again begin to deplete and this cycling of the 
motor 39 and pump 36 as described will continue during 
the operation of the motor 21 and speci?cally its engine 
23. 

It should be noted that if for some reason the motor 
21 is tilted up from its normal condition, the position 
responsive switch 95 will close so that the transistor 117 
cannot be turned on and the motor 39 and pump 36 will 
not be energized even if the contact 75 is opened. Also, 
the green light 103 will be maintained in its illuminated 
condition during this entire operation. 

If, during long periods of cruising, the lubricant in the 
supply tank 31 becomes depleted below the minimum 
desired line 45, the float 55 will move downwardly so 
that its sleeve 56 no longer contacts the switch 57 and 
thus will, in e?‘ect, open this otherwise normally closed 
switch. When the switch S7 is closed, current from the 
source P2 will go to the ground through this switch 
through a resistor 119 and diode 121. In a like manner, 
current from the source P3 will go to ground through 
the resistor 122 and diode 123. However, when the 
switch 57 opens due to lowering of the ?oat 55, a pro 
tecting resistor 124 across the switch 57 offers sufficient 
resistance so as to cause the power from the source P3 
to be delivered through a resistor 125 to the gate of a 
transistor switch 126 to turn this normally closed switch 
on and render it conductive. When the transistor switch 
126 is switched on, current from the source P4 ?ows 
through the yellow caution light 104 and will cause it to 
become Thus, the operator of the water 
craft 2 will receive a warning indicating the lubricant 
level in the supply tank 31 is low and that it should be 
replenished. 
Opening of the switch 57 also causes current from the 

source P2 to no longer ?ow through the diode 121 due 
to the high resistance of the resistor 124. Therefore, 
current from the source P2 will flow through the resis 
tor 119 and a diode 127 to ground through a resistor 128 
so as to switch the transistor-115 on and the transistor 
117 off so that the operation of the motor 39 and pump . 
36 will also be discontinued. 

It should be noted that the yellow caution light 104 is 
switched on and the motor 39 and pump 36 automati 
cally stopped before the level of lubricant in the supply 
tank 31 falls to its fully depleted condition. Thus, the 
caution light 104 will go on before the lubricant in the 
supply tank 31 is depleted and at a time when the level 
of the lubricant in the delivery tank 32 is above its level 
78. Therefore, adequate warning of a low supply lubri 
cant condition will be given to the operator. 

In the event of emergency conditions, the operator 
may switch on the motor 39 and pump 36 so as to trans 
fer the remaining lubricant from the storage tank 31 to 
the delivery tank 32. This is done by closing a manual 
override switch 129 in the circuit of the motor 39 which 
then causes the motor to operate independently of the 
condition of the transistor switch 117. 
Assuming that the level of lubricant in the supply 

tank 31 has fallen below the line 45 and the motor 21 is 
continued to be operated, the level of lubricant in the 
delivery tank 32 will, of course, continue to be depleted. 
When the level falls to the line 79, which is still above 
the point when the amount of lubricant in the delivery 
tank 32 is completely exhausted, the ?oat sleeve 73 will 
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register with the switch 76 and will turn it on. When the 
switch 76 is switched on and remembering that the 
switch 57 is switched off, current from the source P3 
may flow through a diode 131 to the ground through 
the closed switch 76. As a result, the transistor 126 is 
again switched off and the yellow caution light 104 will 
also be switched off. It should be noted that there is a 
high resistance protective resistor 132 positioned across 
the switch 76 to protect it from arcing upon opening of 
the switch. ‘ 

When the switch 76 is closed, a circuit from the 
source P5 throught the wanting buzzer 106 will be 
completed to the ground through the switch 76 and a 
diode 133. This will cause the buzzer 106 to give an 
audible warning to the operator. In addition, closure of 
the switch 76 will complete the circuit from the source 
P4 through the red warning light 105 to the ground and 
this also will be illuminated. 

In addition to providing the audible and visual wam 
ing by sounding of the buzzer 106 and illuminating the 
red warning light 105, closure of the switch 76 also 
enables an engine speed control circuit, indicated gener 
ally by the reference numeral 134, so as to reduce the 
speed of operation of the engine 23 and to observe the 
remaining lubricant in the delivery tank 32. The circuit 
134 has a connection 135 to the source P5 through the 
buzzer 106. The details of the protective speed control 
circuit 134 may be best understood by reference to FIG. 
6, wherein this circuit is shown schematically. In addi 
tion, FIG. 7 is a graphical explanation of te operation of 
the circuit. 
The ignition system for the engine 23 includes a mag 

neto generator, indicated generally by the reference 
numeral 136, which may be of any known type and 
which includes a charging coil 137 and a pulser coil 138. 
The charp‘ng coil 137 and pulser coil 138 provide their 
signals and charges to a CD ignition citcuit, indicated 
generally by the reference numeral 19. 
The CDI circuit 139 includes a charging capacitor 

141 that is charged from the charging coil 137 through 
a rectifying diode 142 to a polarity as shown in FIG. 6. 
A charge will be built up on the capacitor 141 during 
rotation of the engine crankshaft until an appropriate 
tripping device such as a rotating magnet causes a volt 
age to be generated in the pulser coil 138 to indicate that 
the crankshaft is in the appropriate position to demand 
tiring of a spark plug 143. Of course, there will be one 
spark plug for each cylinder of the engine 23 and the 
circuit shown in FIG. 6 is that associated with only a 
single cylinder of the engine. It should be understood 
that there will be corresponding circuits for each of the 
spark plugs of the engine 23. However, it should also be 
understood that other ignition circuits than that illus 
trated may be used in conjunction with the invention. 
The spark plug 143 is in circuit with a secondary 

winding of a spark coil 144. The primary winding of the 
coil 144 is in circuit with the charging capacitor 114 and 
is adapted to be discharged to ground through an SCR 
switch 145 under the control of a circuit energized by 
the pulser coil 138. A trigger signal from the pulser coil 
138 is transmitted through a diode 146 and capacitor 
resistor circuit 147 to the gate of the SCR 145 so as to 
turn it on and cause the capacitor 141 to discharge. This 
discharge through the primary winding of the spark coil 
144 will cause a voltage to be induced in the secondary 
winding which will fire the spark plug 143 in a known 
manner. A diode 148 is placed between the ground and 
the connection of the coil 137 to the diode 142 for pro 














