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An improved lubricating system for a two-cycle out 

pump and circulating system that permits pressure lu 
bricating without necessitating elongation of the crank 
shaft or engine. The engine is enclosed within a cowling 
and an oil sump is conveniently located within the 
cowling and is accessible through a cover door of the 
cowling for replenishment of the oil supply without 
removal of the cowling. 
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LUBRICATING SYSTEM FOR AN OUTBOARD 
ENGINE 

Matter enclosed in heavy brackets I: ] 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. 

This application is a continuation of application Ser. 
No. 281,418, ?led July 8, 198i, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to an outboard engine and 
more particularly to an [improve] improved lubricat 
ing system for such an engine. 

It has been proposed to eliminate the necessity of 
mining lubricating oil with the fuel of two-cycle engines 
by providing a separate oil system which delivers oil to 
the engine for lubrication and eventual delivery with 
the fuel to the combustion chamber so that the residue 
will be burned. With such an arrangement it is, of 
course, necessary to provide an adequate supply of oil 
so as to insure that the engine can be operated for a 
fairly substantial period of time without necessitating 
[repllenishment] replenishment of the oil supply. The 
oil supply should, furthermore, be located in such a 
position so that it can be conveniently replenished. 

Because of the compact construction of outboard 
motors, it has been difficult if not impossible to provide 
an adequate lubricant reservoir within the con?nes of 
the engine assembly itself. Although it has been pro 
posed to provide a separate oil tank, this gives rise to the 
difficulty of insuring that oil ?ows from the tank to the 
engine under all times when the engine is running. This 
necessitates the provision of a separate pump and an 
arrangement to insure that the inlet to the pump will be 
immersed in lubricating oil during abrupt maneuvering 
of the associated boat. 

It is, therefore, a principal object of this invention to 
provide an improved lubricating system for an outboard 
engine. 

It is a further object of this invention to provide an 
outboard motor lubricating system embodying a sepa 
rate oil reservoir. 

It is yet a further object of this invention to provide a 
lubricating system for an outboard engine wherein a 
separate oil reservoir of suilicient capacity may be con 
cealed within the cowling of the engine and yet conve 
niently ?lled. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevational view of the power head of 

an outboard engine constructed in accordance with this 
invention wherein the cowling is shown in phantom and 
portions of the engine have been broken away. 
FIG. 2 is a side elevational view, in part similar to 

FIG. 1, showing the cowling in solid lines with portions 
broken away to indicate other components of the en 
gine. 

FIG. 3 is a top plan view of the engine with still 
further portions broken away. 
FIG. 4 is a further top plan view of the engine with a 

portion of the engine shown in section, this sectional 
portion being taken along the line 4-4 of FIG. 2. 
FIG. 5 is a cross~sectional view taken along the line 

5-5 of FIG. 2. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In the drawings an outboard motor constructed in 
accordance with this invention is identified generally by 
the reference numeral 11. Inasmuch as the invention 
relates to the lubricating system for the motor 11, only 
the power head has been illustrated and will be de 
scribed in detail. 
The engine includes a cylinder block 12 having a pair 

of horizontally extending vertically disposed [cyliner] 
cylinder bores 13 and 14. Pistons l5 and 16 are slideably 
supported within the [cyliner] cylinder bores 13 and 
14, respectively. The pistons 15 and 16 are connected by 
means of respective connecting rods 17 and 18 to the 
throws 19 and 21 of a crankshaft, indicated generally by 
the reference numeral 22. The crankshaft 22 is sup 
ported for rotation about a vertically extending axis in a 
manner to be described by means of a crankcase 23 
which is affixed to the cylinder block 12 in a known 
manner. 
A cylinder head 24 is affixed to a cylinder block 12 

and has chambers 25 and 26 that cooperate with the 
[cyliner] cylinder bores 13 and 14 and pistons 15 and 
16 to form the combustion chambers for the engine. 
Spark plugs 27 and 28 are carried by the [cyliner] 
cylinder head 24 and cooperate with the chambers 26 
and 27 for ?ring the charge in these chambers, as is well 
known. 
The ignition system for the spark plugs 27 and 28 

includes a ?ywheel magneto 29 that is affixed to the 
upper end of the cranksha? 22. A starter gear 31 is 
affixed to the ?ywheel magneto 29 and is adapted to be 
operated by an electric starter mechanism, [indicted] 
indicated generally at 30 (FIGS. 3 and 4) for starting of 
the engine. 
The crankshaft 22 has 3 main [bearing] bearings 

consisting of an upper bearing portion 32, a center bear 
ing portion 33, and a lower main bearing portion 34. 
The upper and middle main bearing portions 32 and 33 
are supported by respective needle bearing assemblies 
35 and 36, respectively. The lower crankshaft main 
bearing portion 34 is [suppoted] supported by a roller 
bearing assembly 37. Adjacent this roller bearing assem 
bly 37, the crankshaft 22 is connected to a driveshaft 38 
that extends downwardly through the driveshaft hous 
ing to the propeller drive (not shown). 
The engine 11 is of the two-cycle crankcase compres 

sion type. For that purpose the crankcase 23 is divided 
into an upper crankcase chamber 39 which is associated 
with the cylinder bore 13, in a manner to be described, 
and a lower crankcase chamber portion 41, which is 
associated with the cylinder bore 14. An oil seal 42 
serves the purpose of protecting the upper bearing 35 
and also sealing the upper portion of the crankcase 
chamber 39. The crankcase chamber 39 is sealed from 
the crankcase chamber 41 by means of a labyrinth-type 
seal 43 which cooperates with the crankshaft 22 imme 
diately below [it] its center main bearing portion 33. 
The lower crankcase chamber 41 is sealed by the means 
of the labyrinth seal 43 and an oil seal 44 which also 
serves to protect the bearing 37. 
An induction system is provided for delivering a fuel 

air charge to the crankcase chambers 39 and 41 for 
eventual transfer from the respective crankcase por. 
tions to the combustion chambers 25 and 26 through 
respective transfer passages 45 and 46. The induction 
system includes an air inlet and silencer 47 which 
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supplies ?ltered air to an upper carburetor 48 and a 
lower carburetor. The carburetors 48 and 49 discharge 
into the respective crankcase chambers 39 and 41 
through reed valves 51 and 52 in a known manner. The 
portion of the engine thus far described is conventional 
and for that reason further details of the components 
and their operation has not been described. 

It should be readily apparent to those skilled in the art 
that an intake charge is delivered from the carburetors 
48 and 49 to the respective crankcase chambers 39 and 
41 for transfer to the combustion chambers through the 
transfer passages 45 and 46 during the operation of the 
engine. Because the pistons 15 and 16 are 180 degrees 
out of phase with each other due to the offset of the 
crankshaft throws l9 and 21, the pressurization in the 
chambers 39 and 41 will also be out of phase with each 
other. The labyrinth seal 43 prevents any signi?cant 
communication between the respective crankcase 
chambers 39 and 41, as has been described. 
The lubricating system for the engine 11 includes an 

oil pump, indicated generally by the reference numeral 
53 (FIGS. 3 and 4). The oil pump 53 is driven by means 
of an oil pump drive gear 54 which is formed integrally 
with the crankshaft 22 immediately adjacent the lower 
most side of the labyrinth seal 43. The crankshaft oil 
pump drive gear 54 is [o] of the helical or worm-type 
and drives a cooperating oil pump gear 55 that is affixed 
to an oil pump drive shaft 56 in any known manner. 
The oil pump 53 is of the reciprocating plunger type 

and includes a plunger 57 that is slideably supported in 
a bore 58 formed at the outer end of the oil pump drive~ 
shaft 56. An oil inlet chamber 59 and oil outlet chamber 
61 are in respective communication with the bore 58 so 
as to move oil from a sump to be described to the engine 
as the plunger 57 reciprocates. 
A cam 62 has a helical face and is affixed for rotation 

with the driveshaft 56. The cam 62 engages a pin 63 that 
is affixed to the plunger 57 for reciprocating the plunger 
57 in opposition to the action of a return spring 64. As 
is well known with this type of pump, rotation of the 
driveshait 56 will cause the plunger 57 to [recipro 
cates] reciprocate due to the action of the cam 62 and 
pin 63. 
The amount of discharge of the pump 53 is controlled 

by adjusting the stroke of the plunger 57. For this pur 
pose, a pulley 65 is af?xed to a sleeve 66. The sleeve 66 
is formed with a helical groove 67 which receives a pin 
68 that is. in turn. staked to a housing 69 formed at the 
lower end of the pump assembly 53. A disk 71 is affixed 
to the lower end of the plunger 57 and contacts the out 
end of the sleeve 66 so as to limit the degree of return 
movement of the plunger 57 toward the cam 62. Rota 
tion of the pulley 65 causes the sleeve 66 to move axially 
due to the cooperation of the pin 68 and slot 67. 
The lubricating system is designed in such a way that 

oil is fed under pressure from the pump 53 to the upper 
needle bearing assembly 35 and to the oil pump drive 
gears 54 and 55 under pressure. Lubrication of the re 
maining components including the needle bearing 36, 
roller bearing 37 and rod bearings and piston pins and 
the like is accomplished by gravity ?ow and splash. In 
this arrangement it is possible to maintain an extremely 
compact arrangement and nevertheless employ a [pos 
tive] positive pump for supplying pressurized oil to 
certain components of the engine. 
To lubricate the upper needle bearing 35, the dis 

charge port 61 of the oil pump 53 communicates with an 
oil passage, indicated in part schematically by the dot 
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4 
dash line 72 which terminates in an oil delivery passage 
73 formed in the crankcase 23 which terminates at the 
bearing 35. Oil which [?own] ?ows past the bearing 35 
will be discharged to the cheeks of [thee crankshft] 
the crankshaft throw 19 so as to lubricate the rod bear 
ing at the base of the connecting rod 17 and also the 
journal at the piston pin between the rod 17 and the 
piston 15. The oil will then flow down the crankshaft to 
the center main bearing portion 33 of the crankshaft so 
as to lubricate the center main bearing 36. The lubricat 
ing oil will then be discharged through a discharge port 
74 in the cylinder block 12 adjacent the transfer or 
scavenge passage inlet 45. This oil is then mixed with 
the charge being transferred to the combustion chamber 
25 so as to lubricate the upper portions of the engine. 
The excess oil will be burned during the combustion 
process and exhausted. 
A further oil discharge passage 75 may be provided 

that extends from the lower end of the bearing 36 di 
rectly into the transfer passage 45. The passage 75 is 
positioned just upstream of the the labyrinth seal 43. 
The oil pump 53 has a second discharge conduit. 

indicated in part schematically at 76, which extends 
from the pressure discharge port 61 for lubricating the 
pump drive gears 54 and 55 and the mechanism associ 
ated with the lower cylinder bore 14. The conduit 76 
terminates in a pressure port 77 that communicates 
directly with the pump drive gear 55 so as to lubricate 
this gear and the driving gear 54. Oil which has lubri 
cated the pump driving gears 54 and 55 will flow down 
the cheeks of the crankshaft throw 21 so as to lubricate 
the upper and lower bearings of the connecting rod 18. 
This oil will be discharged downwardly from the low 
ermost cheek of the throw 21 for delivery to the lower 
crankshaft bearing 37. The excess oil will be transferred 
from the bearing 37 to the transfer or scavenge port 46 
via a discharge port 78 that is formed in the cylinder 
block 12 at the lower end of the bearing 37 and in com 
munication directly with the transfer or scavenge port 
46. This oil will be mixed with the intake charge and 
delivered to the upper portion of the cylinder bore 14 
for lubricating the uppermost components associated 
with this cylinder. As with the cylinder bore 13, the 
excess oil will be burned and discharged through the 
exhaust port. 
An oil tank or sump, indicated generally by the refer 

ence numeral 79 is provided for supplying a [souce] 
source of oil to the pump 53. As will become apparent, 
the oil tank 79 is constructed in such a way that it may 
be conveniently concealed within the cowling of the 
engine 11 and yet may be conveniently refilled without 
necessitating removal of the cowling. The oil tank 79 is 
provided with a pair of depending lugs 81 and 82 which 
are apertured so that the tank 79 may be supported by 
the air intake and silencer 47 and crankcase 23 in a 
suitable manner, including the use of bolts 83 and 84. 
The oil tank 79 is positioned so that its lower surface is 
above the uppermost surface of the bearing 35 to insure 
a ready supply of oil to the pump 53 regardless of abrupt 
maneuvering of the associated boat. The oil tank 79 has 
a depressed well portion 85 at the end adjacent to the 
crankcase 23 and a conduit 86 extends from this well 
portion to the pump inlet cavity 59. In this way a ready 
and continuous supply of oil can be supplied from the 
tank 79 to the oil pump 53. 
' The oil tank 79 is provided with a fill opening which 
is closed by a cap 86. In addition, an oil level [guage] 
gauge, indicated generally by the reference numeral 87, 
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is provided in the upper wall of the tank 79. The power 
head of the engine 11 including the oil tank 79 is con 
cealed within a protective cowling, indicated generally 
by the reference numeral 88. The cowling 88 [includ 
ing] includes an upper cover 89 and a lower tray 91. 
The upper cover 89 is [detachable] detachably affixed 
to the tray 91 by means of a pair of releasable latches 92 
and 93. The latches 92 and 93 may be of any known type 
and include a rotatable keeper 94 that is operated by the 
latch and which cooperates with a fixed keeper 95 af 
?xed in any suitable manner to the lower tray 91. 

In order to permit ready access to the oil tank 79 so as 
to fill it by removal of the cap 86 and to check the oil 
level by viewing the [guage] gauge 87 without neces 
sitating removal of the cowling, an oil supply cover, 
indicated generally by the reference numeral 96, is pro 
vided. The oil supply cover 96 spans an opening that is 
formed in the upper cover 89 in proximity to the oil tank 
79 and speci?cally to the cap 86 and gauge 87. This 
opening is de?ned by a flange of the cover 89 that re 
ceives a gasket 97 so as to sealingly engage the cover 96 
when it is closed. 
Af?xed to the cover 96 is one or more “U" shaped 

arms 98 that is connected by means of a pivot pin 99 to 
a bracket 101 that is af?xed to the upper cover 89 con 
tiguous to the opening. The oil supply cover 96 is piv 
otal between a closed position as shown in FIG. 2 and 
an open position as shown in the broken line view of this 
?gure. A torsional [spriing] spring 102 operates be 
tween the arm 98 and a lug 103 formed on the bracket 
101 so as to bias the cover 96 to its opened position. 
The oil supply cover 96 is retained in its closed posi 

tion by means of a latch mechanism, indicated generally 
by the reference numeral 104. The latch mechanism 
consists of a ?xed keeper 105 that is affixed to the cover 
96 adjacent its rear end. A locking member 106 has a 
cylindrical portion 107 that is slideably supported in a 
bushing 108 that is affixed to a rear wall 109 of the upper 
cover 89. An upstanding hook shaped member 111 is 
integrally formed with the latch 106 and is adapted to 
co-act with the keeper 105 to latch the cover 96 in its 
closed position. A strap-type spring 112 is affixed to the 
bushing member 108 and engages the rear end of the 
latch 106 so as to normally bias it to its latched position 
as shown in FIG. 2. In order to open the oil supply 
cover 96 so as to replenish the oil supply or view the oil 
level [guage] gauge 87, the latch 106 is pressed in 
wardly so as to clear the keeper 105 and permit the 
cover 96 to pivot to its opened position under the action 
of the spring 102. Once the latch 106 is released, the 
spring 112 will return the latch 106 to its normally 
latched position. Closure of the oil supply cover 96 will 
cause the spring 112 to yield and effect relatehing be 
tween the keeper 105 and the latch element portion 111. 
The oil tank 79 has been described as being supported 

by the air silencer 47 and crankcase 23. It is to be under 
stood that it may be supported in any other manner 
within the cowling 89 so long as it is positioned adjacent 
the upper end to permit convenient and rapid access to 
the tank. 
From the foregoing description it should be readily 

apparent that an extremely compact arrangement has 
been provided wherein the oil reservoir may be conve 
niently concealed within the cowling of the engine and 
yet is readily accessible. Also the location of the oil 
pump and the arrangement of the lubricating system 
permits the maintenance of a short crankshaft without 
sacri?cing engine lubrication. Although the invention 
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has been described in conjunction with a two-cylinder 
engine, it should be readily apparent that it can be used 
in conjunction with engines having any multiple num 
ber of cylinders or with single cylinder engines insofar 
as the oil supply is provided. Various other changes and 
modifications may be made without departing from the 
spirit and scope of the invention as de?ned by the ap 
pended claims. 

I claim: 
1. In a lubricating system for a two-cycle, crankcase 

compression internal combustion engine having a cylin 
der block, a cylinder head affixed to said cylinder block, 
a crankshaft supported for rotation within a crankcase 
affixed to said cylinder block about a vertically extend 
ing axis by at least vertically spaced upper bearing 
means and lower bearing means, the improvement com 
prising an oil supply tank mounted externally of said 
cylinder head, cylinder block and crankcase, oil pump 
means supported externally of said cylinder head, cylin 
der block and crankcase and driven directly by said 
crankshaft, means for delivering oil from said external 
oil supply tank to said oil pump means and conduit 
means extending from said oil pump means to at least 
said upper bearing means for positively lubricating said 
upper bearing means. 

2. A lubricating system as set forth in claim 1, 
wherein the upper bearing means and the lower bearing 
means journal the crankshaft by means of spaced main 
bearing portions separated by a throw, and means for 
providing for oil communication from the upper main 
bearing means to the crankshaft throw for lubricating 
said throw from oil return from said upper main bearing 
means. 

3. A lubricating system as set forth in claim 1, 
wherein the cylinder block has a pair of cylinders one 
positioned above the other and the crankcase has sepa 
rate sealed crankcase portions associated with each of 
said cylinders, said upper bearing means being associ 
ated with the [upermost] uppermost of said sealed 
crankcase portions. said oil pump means being driven 
within the lowermost of said crankcase chambers. 

4. A lubricating system as set forth in claim 3, 
wherein the upper bearing means and the lower bearing 
means journal the crankshaft by means of spaced main 
bearing portions separated by a throw, and means for 
providing for oil communication from the upper main 
bearing means to the crankshaft throw for lubricating 
said throw from oil return from said upper main bearing 
means. 

5. A lubricating system as set forth in claim 3, 
wherein the engine is contained within an outer cowling 
and comprises the power unit of an outboard motor and 
wherein the external oil supply tank is supported within 
said cowling for supplying oil to said oil pump. 

6. A lubricating system as set forth in claim 5, further 
including means in the cowling for permitting replen 
ishing of oil in the oil tank without requiring removal of 
the cowling. 

7. A lubricating system as set forth in claim 6, 
wherein the tank is supplied with a removable fill cap 
and the means for permitting replenishing comprises an 
access door in the cowling that permits access to the fill 
cap. 

8. A lubricating system as set forth in claim 7, 
wherein the fill cap is on the top of the tank and the 
access door is in the uppermost portion of the cowling. 

9. A lubricating system as set forth in claim 8, 
wherein the access door is pivotally supported by the 

it 
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cowling for movement between an open position and a 
closed position. 

10. A lubricating system as set forth in claim 1 
wherein the oil pump means includes an oil pump drive 
shaft driven by the crankshaft and extending at right 
angles to a plane containing the crankshaft rotational 
axis and to the axis of the associated cylinder bore. 

11. A lubricating system as set forth in claim 10 
wherein the cylinder block has a plurality of cylinders 
and the oil pump drive shaft is disposed between the 
lowermost cylinder and the cylinders lying above it. 

12. In a lubricating system for a two-cycle, crankcase 
compression internal combustion engine having a cylin 
der block, a cylinder head affixed to said cylinder block, 
a crankshaft supported for rotation about a vertically 
extending axis within a crankcase affixed to said cylin 
der block, a cylinder bore formed in said cylinder block 
and extending substantially perpendicularly to said ver 
tically extending axis, a piston reciprocally supported in 
said cylinder bore, and connecting rod means opera 
tively connecting said piston to said crankshaft for driv 
ing said crankshaft, the improvement comprising an oil 
pump positioned externally of said crankcase and said 
cylinder block for lubricating portions of said engine, 
said oil pump having a drive shaft extending perpendic 
ularly to a plane containing said crankshaft axis and to 
said cylinder bore axis and driven by said crankshaft. 

13. A lubricating system as set forth in claim 12 
wherein the cylinder block has a plurality of cylinder 
bores having their axes spaced vertically from each 
other and extending horizontally and pistons each con 
nected to the crankshaft by connecting rods. 

14. A lubricating system as set forth in claim 13 
wherein the oil pump drive shaft is disposed on the 
upper side of the lowermost connecting rod. 

15. A lubricating system as set forth in claim 12 
wherein the means for driving the oil pump drive shaft 
comprises a gear affixed to said oil pump drive shaft and 
enmeshed with a gear affixed to the crankshaft. 

16. In a lubricating system for a two-cycle outboard 
motor having an engine and a surrounding cowling 
adapted to be carried at the upper end of a drive shaft 
housing, the improvement comprising an oil supply 
tank separate from said engine supported within said 
cowling above said drive shaft housing for supplying oil 
to the engine lubricating system and means in said cowl 
ing for permitting replenishment of the oil in said oil 
tank without requiring or removing said cowling. 

17. An outboard motor as set forth in claim 16 
wherein the means for permitting the replenishing of 
the oil tank includes an access door in the cowling. 

18. An outboard motor as set forth in claim 17 
wherein the tank is positioned at least in part above the 
engine and is supplied with a removable fill cap and the 
access door permits access to the fill cap. 

19. An outboard motor as set forth in claim 18 
wherein the fill cap is on the top of the tank and the 
access door is in the uppermost portion of the cowling. 

20. An outboard motor as set forth in claim 19 
wherein the access door is pivotally supported by the 
cowling for movement between an open position and a 
closed position. 

21. In a lubricating system fbr a two-cycle, crankcase 
compresrtbn internal combustion engine having a cylinder 
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block. a cylinder head affixed to said cylinder block. a 
cranksha? supported for rotation about a vertically extend 
ing axis within a crankcase affixed to said cylinder block. 
a cylinder bore formed in said cylinder block and extend 
ing substantially perpendicularly to said vertically extend 
ing axis a piston reciprocally supported in said cylinder 
bore, and connecting rod means operatively connecting said 
piston to said crankshaft for driving said crankshaft, the 
improvement comprising an oil pump positioned externally 
of said crankcase and said cylinder block for lubricating 
portions of said engine, said oil pump having a drive shaft 
extending perpendicularly to a plane containing said 
cranksha? axis and driven by said crankshaft and means 
for delivering oil to said engine for its lubrication. 

22. A lubricating system as set forth in claim 21 wherein 
the cylinder block has a plurality of cylinder bores having 
their axes spaced vertically from each other and extending 
horizontally and pistons each connected to the crankshaft 
by connecting rods. 

23. A lubricating system as setfbrth in claim 22 wherein 
the oil pump drive shaft is‘ disposed above the lowermost 
connecting rod. 

24. A lubricating system as set jbrth in claim 21 wherein 
' the means fbr driving the oil pump drive shaft comprises a 
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gear a?ixed to said oil pump drive shaft and enmeshed 
with a gear affixed to the crankshaft. 

25. In a lubricating ~system fbr a two-cycle crankcase 
compression internal combustion engine having a cylinder 
block. a cylinder head affixed to said cylinder block, a 
crankshaft supported fbr rotation within a crankcase af 
fxed to said cylinder block about a vertically extending 
axis by at least vertically spaced upper bearing means and 
lower bearing means. the improvement comprising an oil 
supply tank mounted externally of said cylinder head, 
cylinder block and crankcase. oil pump means supported 
externally of said cylinder head. cylinder block, oil supply 
tank and crankcase and driven directly by said crankshaft 
by a gear af?xed for rotation to said crankshaft and an 
intermeshing gear ajfxed to a drive shaft of said oil pump 
means. means for delivering oil from said external oil 
supply tank to said oil pump means and conduit means 
extending from said oil pump means to deliver all to said 
engine fbr its lubrication. 

26. In a lubricating system as set forth in claim 25 
wherein the engine is contained within an outer cowling 
and comprises the power unit of an outboard motor and 
wherein the external oil supply tank is supported within 
said cowling for supplying oil to said oil pump. 

27. In a lubricating system as set forth in claim 26 fur 
ther including means in the cowling for permitting replen 
tithing of oil in the oil tank without requiring removal of the 
cowling. 

28. In a lubricating system as set forth in claim 27 
wherein the tank is .supplied with a removable ?ll cap and 
the means for permitting replenishing comprises an access 
door in the cowling that permits access to the fill cap. 

29. In a lubricating system as set forth in claim 28 
wherein the fill cap is on the top of the tank and the access 
door is in the uppermost portion of the cowling. 

30. In a lubricating system as set forth in claim 29 
wherein the access door is pivotally supported by the cowl 
ing for movement between an open position and a closed 
position. 
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