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57 ABSTRACT 

An end cover for normally covering the outboard end 
of an end housing in a rotary engine has a wall form 
ing a cavity that is shielded from engine oil to provide 
an elevated quiet zone to which air is vented internally 
from the top of the engine's oil tank and thence into 
the engine's internal breathing system. 

2 Claims, 7 Drawing Figures 
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ROTARY ENGINE OL TANK VENT 
This invention relates to a rotary engine oil tank vent 

and more particularly to such a vent that is provided in 
an elevated position internally of the engine by cooper 
ation between an end housing and an end cover. 

In rotary engines having an oil tank that is closed at 
its top except for a suction passage to the pump and a 
drain passage from the engine, the interior of the tank 
above the oil level may have to be vented other than 
just through the drain passage to assure adequate drain 
age thereto from the engine. One obvious solution is to 
attach an external vent tube to the top of the oil tank. 
However, this tube is subject to possible damage and 
leakage could then be external of the engine. Thus, 
substantial advantages can be gained if an additional oil 
tank vent can be provided internally of the engine par 
ticularly if this can be accomplished simply and eco 
nomically and without substantially disturbing existing 
engine structure. 
According to the present invention there is provided 

a rotary engine oil tank vent arrangement wherein an 
existing end cover that normally covers the outboard 
end of an end housing is modified so as to form with the 
end housing a quiet or undisturbed zone that is in an 
elevated position in the engine above the oil tank. The 
top of the oil tank is open to the engine drain and, in 
addition, is vented to this quiet zone through an annu 
lar passage formed about a suction pipe that delivers 
the oil in the tank to the engine's oil pump. This quiet 
Zone is shielded from any oil that normally collects 
close by in the end housing and the air vented from the 
oil tank and delivered thereto is directed from there 
into a passage that opens to the engine's breathing 
system at a further elevated position. As a result, air in 
the oil tank is not restricted in its ability to get out and 
thus good drainage to the oil tank is assured and with 
out external vent tubing and the like. 
An object of the present invention is to provide a new 

and improved rotary engine oil tank vent. 
Another object is to provide in a rotary engine an 

elevated internal quiet zone provided by simple modifi 
cation of existing parts with air vented internally from 
the tank to the quiet zone and then directed by this 
quiet zone at a further elevated position in the engine's 
internal breathing system. 
These and other objects of the present invention will 

become more apparent from the following description 
and drawing in which: 
FIG. 1 is a side elevational view with parts in section 

of a rotary engine having an oil tank with an air vent 
constructed according to the present invention. 
FIG. 2 is an enlarged view taken along the line 2-2 

in FIG. I. 
FIG. 3 is an exploded view of certain of the engine 

parts. 
FIG. 4 is an enlarged view taken along the line 4-4 

in FIG. 1. 
FIG. 5 is a view taken along the line 5-5 in FIG. 4. 
FIG. 6 is a view taken along the line 6-6 in FIG. 4. 
FIG. 7 is a view taken along the line 7-7 in FIG. 4. 
Referring to FIGS. 1, 2 and 3, there is shown a two 

rotor rotary engine 10 with an oil tank 12 vented ac 
cording to the present invention and as installed in a 
vehicle. The engine 10 has an outer body comprising a 
pair of end housings i4 (front) and 16 (rear), a pair of 
rotor housings 17 and 18, and an intermediate housing 
19 between the two rotor housings 17 and 18, all 
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2 
clamped together by bolts 20. The engine housing en 
closes a pair of cavities 22 and 23 that are defined 
respectively by inwardly facing peripheral walls 24 and 
26 of rotor housings 17 and 18 and opposed, spaced 
parallel end walls 28, 30 and 32, 34 of front end hous 
ing 14 and intermediate housing 19 and the latter hous 
ing and rear end housing 16. Each of the peripheral 
walls 24 and 26 is in the shape of a two-lobe epitro 
choid or curve parallel thereto whose center line is 
indicated at 36. A crankshaft 42 extends through the 
cavities 22 and 23 and is rotatably supported in main 
bearings 44 and 45 which are fixed in stationary gears 
46 and 47 that are bolted to the respective housings 14 
and 16 as shown in FIG. 1, the crankshaft's axis being 
coincident with the center line 36 which is parallel to 
the peripheral walls 24 and 26. 
The crankshaft 42 is provided in the housing cavities 

22 and 23 with eccentrics 50 and 52 on which hollow 
rotors 54 and 56 having bearings 57 and 58 are 
mounted for rotation about the eccentric centers 59 
and 60, these centers being located 180° apart and 
spaced equal distances from the crankshaft axis 36. 
The rotors 54 and 56 have the same general shape of a 
triangle having respectively three faces 61 and 62 
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which are convex and face the peripheral walls 24 and 
26 and cooperate therewith and with the end walls 28, 
30 and 32, 34 to define three variable volume working 
chambers 67 and 68 that are spaced about and move 
with the respective rotors within the engine housing. 
Near the rear end of crankshaft 42 outboard of sta 

tionary gear 47, a distributor drive gear 69 is secured 
thereto and the rear end housing 16 has an annular 
rearwardly extending projection 70 about this gear. An 
annular end cover 71 is received about this end of the 
crankshaft and fits into the projection 70 to close off 
the center of the engine at this end, the end cover 
having a lip seal at its inner diameter that contacts the 
crankshaft and being retained at its outer diameter 
which is sealed by an O-ring by a tapered snap ring 73 
that fits in a radially inwardly facing groove 74 in the 
end housing projection 70. 
A fixed cyclic relation between each of the rotors and 

the crankshaft is obtained by gearing between each of 
the rotors and the housing. Referring to rotor 54, there 
is the stationay gear 46 which is fixed to the housing 
and is received about and is concentric with the crank 
shaft 42. The gear 46 meshes with an internal tooth 
gear 75 that is concentric with and formed on the out 
board side of rotor 54. The gear 75 has 1% times the 
number of teeth as the gear 46 with the result that this 
gearing enforces a fixed cyclic relation such that the 
crankshaft makes three complete revolutions for every 
one complete revolution of the rotor. Similarly, the 
other stationary gear 47 meshes with an internal tooth 
gear 76 on the other rotor 56 with their mesh at a 
location diametrically opposite that of gears 46 and 75. 
Thus, the chambers 67 and 68 move with the respective 
rotors 54 and 56 as they revolve about their axes while 
also revolving about the crankshaft axis with each 
chamber twice undergoing expansion and contraction 
during each rotor revolution. 

Sealing of the working chambers such as the working 
chambers 67 is effected by three apex seals 77 each of 
which extends the width of the rotor and is mounted in 
an axially extending slot at one of the rotor apexes, six 
corner seals 78 each of which is mounted in a hole in 
one of the rotor sides near one of the rotor apexes, and 
12 side seals 79 each of which is mounted in an arcuate 
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groove in one of the rotor sides with these seals ar 
ranged in pairs and extending adjacent one of the rotor 
faces between two of the corner seals with the corner 
Seals each providing a sealing link between one apex 
Seal and the adjacent ends of two pairs of side seals. 
The apex seals 77 are each spring biased radially out 
ward to continuously engage the peripheral wall 24 and 
both the corner seals 78 and the side seals 79 in both 
rotor sides are spring biased axially outward to continu 
ously engage the respective end walls 28 and 30. In 
addition, there is mounted in grooves in each rotor side 
inward of the side seals 79 a pair of spring biased circu 
lar oil seals 82 which are concentric with the rotor and 
Sealingly engage the opposite end wall to prevent oil 
from reaching further outward. The rotor 56 carries a 
similar gas and oil seal arrangement. 
A combustible air-fuel mixture is delivered by an 

induction system, not shown, that includes a carburetor 
that is mounted on an intake manifold. The intake 
manifold is connected to the engine housing and has 
branches that communicate in the engine housing with 
intake ports 84 and 86 in the respective housing end 
walls as shown in the end walls 30 and 34 in FIG. 3. 
Upon rotor rotation the combustible air-fuel mixture is 
Sequentially, periodically admitted to the chambers 67 
and 68 as they are expanding by the traversing motion 
of the rotor sides relative to the respective intake ports 
whereafter the chambers then close to their intake 
ports and contract to compress the thus trapped air 
fuel mixture in readiness for ignition. Combustion by 
spark ignition is provided by a suitable ignition system 
having a distributor driven by drive gear 69. The igni 
tion system applies voltage at the proper time to pairs 
of spark plugs 88 and 90 which are mounted on the 
rotor housings, as shown in FIG. 3, with their elec 
trodes open to the combustion chambers through the 
respective peripheral walls. For example, the elec 
trodes of the two spark plugs 88 mounted on front rotor 
housing 17 are open to the chambers 67 through the 
interior peripheral wall 24 and are peripherally spaced 
thereabout so that one plug leads the other plug rela 
tive to rotor rotation. In such an arrangement both 
plugs are fired at the same time or different times or 
only one plug is fired according to certain engine oper 
ating conditions as is well known. With combustion the 
peripheral wall takes the reaction to force the rotor to 
continue rotating and eventually each working cham 
ber following the power phase is exhausted during the 
exhaust phase by an exhaust port 92 in the peripheral 
wall 24 that is periodically traversed by the rotor 
apexes and is open to an exhaust manifold secured to 
the exterior of the engine housing. 
Describing now the lubrication system but deferring 

the details of the oil tank and its vent until later, oil is 
drawn from the oil tank 12 by an oil pump 100 through 
a suction hole 102 in the bottom of the rear end hous 
ing 16 and thereafter passes forwardly to the front end 
housing 14 where the oil pump is mounted via a hori 
zontal passage 104 formed in the housings 16, 18, 19, 
17 and 14 as shown in FIG. 3. The oil pump 100 is of 
the internal-external gear type and is mounted about 
and is driven by the crankshaft 42 as best shown in FIG. 
1. Oil pump 100 delivers the oil under pressure to an 
external cooler, not shown, from which the oil is then 
directed to a passage 106 in the rear housing shown in 
FIG. 3. Passage 106 delivers the oil to an oil filter 108 
that is mounted on the rear end housing and from the 
filter, oil is delivered to a distribution passage 110 with 
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4 
the pressure feed to the cooler and also the distribution 
pressure in the engine controlled by Suitable pressure 
regulator valves, not shown, such as disclosed in co 
pending U.S. patent application Ser. No. 432,848, filed 
Jan. 14, 1974 and assigned to the assignee of this inven 
tion. The pressure distribution passage 110 runs into an 
oil gallery tube 112, shown in FIG. 1, that passes 
through a passage in the top of the rotor housings 17 
and 18 and intermediate housing 19. Tube 1 12 joins at 
its opposite ends in the front and rear end housings 14 
and 16 with long drilled holes 114 and 116, respec 
tively, that run from the gallery downward toward the 
center of the housings and stationary gears 46 and 47. 
Oil is forced into the crankshaft at each end through 
respective holes 118 and 120 in the front and rear 
stationary gears 46 and 47, radial holes 122 and 124 in 
the front and rear main bearings 44 and 45 and radial 
holes 126 and 128 in the crankshaft 42 to a long central 
feed hole 130 in the crankshaft that is drilled from the 
rear end thereof and then plugged by a press-fitted ball 
132. Thus, the main bearings 44 and 45 are fed with oil 
for lubrication and, in addition, radial holes 134 and 
136 connect the central feed passage 130 to feed oil to 
the rotor bearings 57 and 58 for their lubrication. In 
addition, radial orifices 138 and 140 connected to the 
central feed passage 130 direct oil radially outwardly 
between the phase gears 46, 75 and 47, 76 and eccen 
trics 50 and 52, respectively, to lubricate the phase 
gears and also to pass into the interior of the respective 
rotors 54 and 56 to effect their cooling. The rotors each 
have an internal web 142 with holes 144 to provide for 
circulation therethrough in an axial direction with the 
oil then exiting outwardly of the rotor and into cavities 
146 and 148 in the front and intermediate housings 14 
and 19 in the case of rotor 54 and into the intermediate 
housing cavity 148 and a cavity 150 in the rear end 
housing 16 in the case of rotor 56. Oil in the pressur 
ized distribution passage 110 is also delivered to an oil 
metering pump, not shown, which meters oil at a suit 
able rate to lubricate the rotors' gas seals. This oil me 
tering pump may be of the type disclosed in copending 
U.S. patent application Ser. No. 357,072, filed May 3, 
1973 and assigned to the assignee of this invention and 
may be connected to meter oil to mix with the fuel in 
the carburetor or to oil feed ports in the housing walls 
on which the seals slide. 
The oil after leaving the main bearings, rotor bear 

ings, phase gears and rotor cavities, falls through the 
cavities 146, 148 and 150 to a horizontal drain passage 
158 that extends through the housings as shown in 
FIGS. 1 and 3. The oil then drains to the oil tank 12 
through a drain-vent hole 160 in the rear housing 16 as 
best shown in FIGS. 2 and 3. Air is vented internally in 
the engine by a continuous air flow which is effected by 
the provision of a breather passage 162 in the front end 
housing 14 which is connected by a hose 164 to pull air 
from the engine's air cleaner and the provision of an 
air-oil separator 166 which is mounted on the rear 
housing 16 and is connected by a hose 168 and a PCV 
valve, not shown, to a vacuum Zone in the carburetor. 
The separator 166 has a construction which is opera 
tive to permit air to be pulled from a top cavity 170 in 
the rear housing to the carburetor while separating out 
and draining oil to the drain cavity 150. In this internal 
air flow system there are three parallel air paths 
through the housings, namely the drain passage 158 
which carries air along with the oil from the front end 
housing to the oil tank 12, an upper vent passage 172 
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that can carry air from either the front housing 
breather cavity 162 to the rear end housing vent cavity 
170 or in the reverse direction to compensate for the 
air carried from the oil drain passage and a third pas 
sage which is through the hollow rotors. In addition, the 
upper vent passage, the rotor vent passage and the 
drain passage arc connected in the front, intermediate 
and rear housings for cross-flow and pressure equiliza 
tion as shown in FIGS. 1 and 3. These connecting pas 
sages in the front, intermediate and rear housings are 
provided with configurations 174 and deflectors 175 as 
shown on the intermediate and rear housings in FIG. 3 
which act to prevent oil splash up into the vent passage 
172 and to the air-oil separator 166. Furthermore, any 
combustion gas blowby from the rotors through the 
connecting passages in the front, intermediate and rear 
housings is thus free to move up to the vent passage 172 
through the air-oil separator 166 and the PCV valve 
out to the carburetor. 
The oil tank 12 which is vented internally of the 

engine in accordance with the present invention as 
described in detail later comprises a stamped sheet 
metal pan 180 that is formed to provide a deep reser 
voir which is generally rectangular in cross-section as 
best seen in FIG. 2 and is boot-shaped in a horizontal 
plane or plan view as best seen in FIG. 3, this boot 
shape providing the maximum volume in a certain con 
fined space in the vehicle. A cover or top assembly fits 
into and over the pan 180 and comprises a screen and 
suction pipe subassembly 184, a stamped sheet metal 
inner cover 186 and a stamped sheet metal outer cover 
or top 188. 
The screen and suction pipe subassembly 184 com 

prises three pan-shaped sheet metal stampings; namely, 
a bottom piece 190, a top piece 192 and an anti-drain 
back inner wall piece 194 as shown in FIG. 2. A screen 
196 of suitable size mesh is arranged between the con 
cave sides of the bottom 190 and the inner wall 194 and 
the concave side of the top 192 is deeper and arranged 
over the convex side of the inner wall. These sheet 
metal pieces have abutting peripheral flanges which are 
secured along their length by rolling over the bottom 
member's flange which is extended for that purpose. 
These parts are elongated to extend almost the length 
of the tank and have a transverse extending projection 
197 as shown in FIG. 2 to locate an intake hole 198 in 
the bottom of this projecting portion in the center of 
the oil pool. The intake hole 198 is elevated at a mini 
mum height by bumps, not shown, that project up 
wardly from pan 180 and engage the bottom of subas 
sembly 184. Oil after being drawn into the intake hole 
198 passes through the screen 196 and then through a 
hole, not shown, in the inner wall 194 near the rear end 
thereof and then between the inner wall and the top 
192 to the lower end of a vertical suction pipe 202 
which projects through and is welded to a collar 204 
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compound and then welded to the underside or ceiling 
of the outer cover 188. The channel 210 is relatively 
deep and wide and in cooperation with the ceiling of 
the outer cover 188 provides a longitudinal drain-vent 
passage 216. Passage 216 is open at one end to a drain 
vent hole 218 provided by a vertical tubular portion 
220 which is formed on the top side of the outer cover 
188 near the front end and fits closely in the engine's 
drain-vent hole 160 with an O-ring 221 provided to seal 
this connection of the oil tank with the engine. The 
drain-vent passage 216 extends to the rear end of the 
inner cover 186 to open to the reservoir near the rear 
end thereof. A U-shaped vent passage 222 is provided 
by the other channel 212 which extends at one end as 
an annulus about a vertical tubular portion 223 which 
is formed on the top side of the inner cover 186 near 
the front end and projects with clearance up into a 
tubular portion 224 which is formed on top of the outer 
cover 188. The tubular portion 224 projects up into 
close fitting relationship with an enlarged portion 225 
of the engine's suction hole 102 as shown in FIG. 2. 
The suction pipe 202 extends up through tubular por 
tions 223 and 224 to fit close in the engine's suction 
hole 102 and these tubular parts are sized to leave an 
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formed on the top near the front end thereof. The 
upper end of suction pipe 202 is received by the en 
gine's suction hole 102 and an O-ring 205 is provided 
to seal this connection as shown in FIGS. 2 and 4. 
The screen and suction pipe assembly 184 is secured 

to the underneath side of the inner cover 186 by three 
straps 208 which at their lower end are welded to the 
underside of the bottom piece's flange and at their 
upper end are welded to the underside of the inner 
cover. The top side of the inner cover 186 has a pair of 
channels 210 and 212 formed therein and a remaining 
planar portion 214 which is sealed by a suitable sealing 
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annular clearance between the tubular portions 223 
and 224 of the inner and outer covers and also between 
the tubular portion 224 and suction pipe 202 and no 
clearance between the inner cover's tubular portion 
223 and the suction pipe so that there is sealing engage 
ment between these latter two parts. 
A vent hole 227 meets with the enlarged hole portion 

225 above the outer cover's tubular portion 224 as 
shown in FIGS. 2 and 4 and thus provides a vent access 
for the passage between suction pipe 202 and the outer 
cover's tubular portion 224, there being provided an 
O-ring 228 to seal this connection of the oil tank with 
the engine. To assure good venting, it is required that 
the vent hole 227 be connected to the engine's internal 
breathing system via a quiet or undisturbed zone in an 
efficient manner. This is accomplished according to the 
present invention by simply forming a shield or wall 
229 integral with the inboard side of end cover 71 that 
extends a substantial circumferential distance and then 
turns radially outward at its two ends 230 and 231 as 
shown in FIG. 4. The ends 230 and 231 are machined 
to have a close fit with the inner diameter of the end 
housing projection 70 and are at different elevations. In 
addition, the wall 229 has an end face 232 which is 
forced tight against a flat on the rear end housing 16 
outward of the stationary gear 47 with the snap ring 73 
installed as shown in FIGS. 5 and 7. As a result, there 
is formed a cavity 234 of varying elevation within the 
oil supplied annular cavity 235 in which the distributor 
drive gear 69 is located and it is to the lower end of 
cavity 234 that the vent hole 227 is connected near the 
wall end 230 as shown in FIGS. 4 and 7. The upper end 
of cavity 234 near wall end 231 is connected as shown 
in FIGS. 4 and 5 via a transverse vent hole 236 in the 
rear end housing 16 to an elevated portion of the drain 
cavity 150 in this housing which is away from the path 
of oil drainage, the drain cavity being in turn open at its 
top to the top vent cavity 170. As shown in FIG. 6, the 
cavity 235 with the distributor drive gear 69 drains 
cavity 150 and the vent connection is thus well above 
this drainage. Thus, air is allowed to freely escape from 
the oil tank into the engine's breathing system by the 
quiet or undisturbed zone 234 which is shielded by end 
cover wall 229 from any oil that collects behind station 
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ary gear 47 and about distributor drive gear 69 and by 
means of this cavity and the transverse vent hole 236 
there is also created a labyrinth that makes it difficult 
for oil to enter this vent passage. 
The oil tank channel 212 is shallow at its thus vented 

front end and gradually increases in depth as it extends 
rearward with a downward slope along the underneath 
side of the outer cover to a location near the rear end 
of the reservoir and then turns and extends forward still 
with a downward slope to a hole 240 at the center of 
the oil tank and above the normal oil level that occurs 
with shifting of the oil level during engine operation 
with the vehicle either accelerating, decelerating or 
turning. The channel 212 thereafter continues at a 
relatively constant depth to the front end of the inner 
cover where it opens to the reservoir. 
The pan 180 has a peripheral flange which is welded 

to the underneath side of the outer cover 188 along its 
periphery and the oil tank is secured to the engine by 
means of four holes which extend through the pan 180 
and outer cover 188 and receive bolts 242 as shown in 
FIGS. 1 and 3 with two of these bolts engaging the rear 
rotor housing 18 and the other two bolts engaging the 
rear end housing 16. 
Describing now the oil flow to and from the oil tank 

12 and the venting of the oil tank that is thus provided, 
oil is drawn through the suction hole 198 then through 
the screen 196 to the rearwardly located hole in the 
inner wall 194 whereafter it passes forward and then up 
through the suction pipe 202 to the engine's lubrication 
system while an equal flow from the engine's internal 
drain system drains to the engine's drain-vent hole 160 
where it then passes through the oil tank's drain-vent 
hole 218 and is conveyed in the oil tank by the drain 
vent passage 216 to replenish the oil reservoir. This 
returning oil carries with it a substantial amount of air 
trapped in the form of foam which must be removed 
from the closed oil tank to allow the oil to continue to 
return. This air is vented in part by making the drain 
vent connection as large as practical to allow air to 
back up through the same hole it came down. To over 
come any impedance to the venting, air from the top of 
the tank is also allowed to vent through the vent pas 
sage 222 to vent hole 227 with the downward slope of 
this passage causing oil that is pulled in with the air to 
drain out through the hole 240. Vent air passes up 
through hole 227 to the elevated quiet zone 234 and 
from there out the hole 236 to an elevated zone in the 
engine's breathing system which has the air circulating 
to the engine's intake. Since this oil tank vent connec 
tion is out of the way of draining oil, there is no ten 
dency for it to clog with oil and therefore the air in the 
oil tank has unrestricted ability to get out and permit 
easy entry of the draining oil through drain-vent hole 
218. It will also be appreciated that the drain hole 240 
is located at the center of the tank and above the high 
est normal oil level so that this vent is always open to 
the interior of the oil tank above the oil level. 
The above described embodiment is illustrative of 

the invention which may be modified within the scope 60 
of the appended claims. 
We claim: 
1. A rotary engine including a pair of end housings 

and a crankshaft rotatably supported in said end hous 
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8 
ings and an annular end cover received about said 
crankshaft normally covering an oil supplied cavity on 
the outboard side of one of said end housings, said one 
end housing having located underneath a drain-vent 
hole to which oil drains and through which air can be 
vented into the engine and also having located under 
neath a suction-vent hole through which oil can be 
supplied to the engine's lubrication system and also 
through which air may be vented into the engine, an oil 
tank secured to said engine in an underneath location, 
said oil tank having a drain-vent hole sealingly con 
nected to the drain-vent hole in said one end housing, 
said oil tank also having a suction-vent hole sealingly 
connected to the suction-vent hole in said one end 
housing, suction passage means extending from said oil 
tank through said suction-vent holes into said engine, 
vent passage means also extending from said oil tank 
through said suction-vent holes into said engine, said 
end cover having a wall cooperating with said end 
housing on the outboard side to provide a quiet zone 
shielded from said oil supplied cavity elevated above 
said oil tank, an upwardly extending elongated vent 
passage in said one end housing connecting said vent 
passage means to said quiet zone at a low location, and 
another vent passage in said one end housing connect 
ing said quiet zone at a high location to the engine's 
internal breathing system at a place away from any oil 
drainage. 

2. A rotary engine including a pair of end housings 
and a crankshaft rotatably supported in said end hous 
ings and an annular end cover received about said 
crankshaft normally covering an oil supplied cavity in 
an annular projection on the outboard side of one of 
said end housings, said one end housing having located 
underneath a drain-vent hole to which oil drains and 
through which air can be vented into the engine and 
also having located underneath a suction-vent hole 
through which oil can be supplied to the engine's lubri 
cation system and also through which air may be 
vented into the engine, an oil tank secured to said en 
gine in an underneath location, said oil tank having a 
drain-vent hole sealingly connected to the drain-vent 
hole in said one end housing, said oil tank also having 
a suction-vent hole sealingly connected to the suction 
vent hole in said one end housing, suction passage 
means extending from said oil tank through said suc 
tion-vent holes into said engine, said suction passage 
means and said oil tank around said oil tank suction 
vent hole providing an annular vent passage about said 
suction passage means open to said oil tank, said end 
cover having an inwardly extending wall with a circum 
ferentially extending face engaging the outboard side of 
said end housing and radially outwardly extending ends 
extending to said annular projection to provide a quiet 
zone shielded from said oil supplied cavity elevated 
above said oil tank, an upwardly extending elongated 
vent passage in said one end housing connecting said 
vent passage to said quiet zone at a low location, and 
another vent passage in said one end housing connect 
ing said quiet zone at a high location and in a transverse 
direction to the engine's internal breathing system at a 
place away from any oil drainage. 
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