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This invention relates to internal combustion 
engines, and more particularly to improvements 
in engines having oil dilution systems wherein 
engine fuel or the like is used to dilute the engine 
lubricating oil in order to prevent excessive con 
gealing of the engine oil under extreme cold 
weather operating conditions. 

It has been proposed to dilute the lubricating 
oil content of an engine system with engine fuel 
such as gasoline, kerosene, or the like just prior 
to stopping the engine so as to prevent undue 
congealing of the oil within the system while the 
engine is idle under cold weather conditions. 
Otherwise it becomes extremely difficult or im 
possible to restart the engine without preheating. 
For example, an arrangement for the diluting 
engine oil for the above stated purpose is dis 
closed in Patent 2,373,142. 

However, the adaptation of the above stated 
proposal to heavy duty engines under extreme 
Cold Weather Operating conditions, such as for 
example in the case of military aircraft based in 
Arctic regions is impracticable in the absence of 
additional arrangements. For example, under 
such conditions it has been found necessary to 
provide for as much as 30% dilution in order to 
forestall excessive congealing of the engine oil 
Supply. This means that the engine oil supply 
must be so diluted as to contain as much as 30% 
gasoline or other fuel or substance used for dilut 
ing purposes. Such a high degree of dilution 
satisfactorily solves the problem of permitting 
restarting of the engine except that it introduces 
a new problem in that immediately upon restart 
ing of the engine the oil-fuel mixture tends to 
Vaporize excessively in , the engine crank case 
resulting in spewing of the oil and gasoline and 
Vapor mixture Out of the engine. crank case 
breather openings. The discharge occurs at such 
rate that the engine oil supply is rapidly dissi 
pated, thereby endangering the engine and 
rendering the oil dilution arrangement to be im 
practicable unless provision be made for reclaim 
ing the oil components of the breather discharge 
as it Occurs, 

It is a primary object of the present invention 
to provide an improved engine oil dilution system 
which is operable to provide an increased degree 
of oil dilution while being in every sense practica 
ble for the intended purpose. Another object of 
the invention is to provide an engine oil system 
embodying an oil dilution and recovery arrange 
ment of novel form. Another object of the in 
vention is to provide an improved oil dilution and 
recovery system which avoids the difficulties and 

O 

20 

2 . 
disadvantages set forth herelnabove. Other ob 
jects and advantages of the invention will appear 
in the specification hereinafter. 
In the drawing, the figure is a schematic ill 

ustration of an oil dilution and recovery arrange 
ment of the invention in operative combination 
with an in-line-cylinder type aircraft engine. 
The engine is designated at 0 as including an 

oil feed pressure pump 2 taking oil from a reser 
voir or tank 4 through a conduit 5. The engine 
fo also includes, as is customary, a pair of Scav 
enge pumps 6-6 which are employed to force 
the circulating oil through an air cooled radia 
tor 8, and thus through a return line 20 into 
the oil reservoir 4. An air vent conduit 22 runs 
from the engine crank case into the upper end of 
the oil tank 4 for venting air Or vapor in the 
upper end of the oil reservoir into the engine 
crank case. Engine crank case breather outlets 
are indicated at 24-24 and connect into a mani 
fold 26 which discharges into the feed end of e. 
vapor-oil separator as indicated at 30. 
The separator 30 may be of any suitable type 

and incorporates an oil discharge Outlet 32 and 
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an air vent conduit 34. The oil discharge con 
duit 32 connects into the suction port of an 
eductor 36 installed in the line of the conduit 20. 
Thus, it will be understood that the rush of oil 
through the conduit 20 from the pumps 6-6 
toward the oil reservoir 4 will induce flow of oil 
from the separator 30 into the oil reservoir feed 
conduit 20 while vapor fractions of the separator 
feed will be vented through the conduit 34 ex 
ternally of the aircraft. A check valve as indi 
cated at 38 is installed in the line of the conduit 
32 whereby to prevent reverse flow of oil from the 
conduit 20 through the conduit 32 and into the 
separator. Any means for permitting dilution of 
the engine oil may be employed such as a gasoline 
feed conduit 40 leading from a gasoline pump and 
discharging into the oil, conduit 5. A valve is 
employed as at 42 for controlling the dilution op 
eration, and it will be understood that the valve 
42 may be remotely controlled from the pilot 
cockpit by an electrical circuit and solenoid de 
vice, or the like. 
As stated hereinabove, any suitable type of oil 

separator may be employed at the position desig 
nated 30, and any suitable type of ejector device 
may be employed at the position designated 36, 
such as a Venturi throat type injector or an elec 
trical or engine driven pump, or the like. In 
event the rate of flow through the conduit 20 
reduces, as in response to opening the engine 
throttle, to such degree as to render the eductor 
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36 ineffective, the check valve 38 will operate to 
prevent the engine discharge oil from flowing 
through the conduit 32 into the separator 30. 
Therefore, it will be understood that the in 

vention provides an arrangement which permits 
dilution of the engine oil to any desired, degree 
because the oil is Subsequently completely re 
covered from the diluted mixture due to effective 
operation of the eductor device resulting in 
restoration of the reclaimed oil into the engine 
lubricating System. It will of course be appre 
ciated that the invention may be initially built 
into any engine mechanism as an integral part 
thereof, or a system of the invention may be 
added to a previously built engine as an acces 
sory thereto. . 

It will also be understood that although only 
One form of the apparatus and possible applica 
tion of the invention has been illustrated and 
described in detail, the invention is not limited 
thereto and may be employed in other installa 
tions and may be altered as to structural form 
and details of arrangements without departing 
from the spirit of the invention or the Scope of 
the appended claims. 
What is claimed is: 
1. An internal combustion engine lubrication 

System, comprising in combination, an engine 
Casing, a first conduit leading from said casing, 
a pump in operative communication with said 
first conduit for inducing flow of oil there 
through away from said casing, an oil cooling 
radiator connected to said. first conduit for cool 
ing the oil passing therethrough, a second con 
duit leading from said radiator to convey oil 
discharged therefrom, an oil supply tank having 
an inlet port connected to said second conduit, 
a third conduit coupled to said oil supply tank 
and to Said engine casing for conveying oil from 
said tank into said casing, a second pump device 
connected to said third conduit and operable 
to displace oil therethrough whereby the engine 
casing oil may be continuously withdrawn and 
circulated through said radiator and said tank 
and returned to said casing, a fourth conduit 
arranged to convey under pressure a liquid dilu 
ent for said engine casing oil Supply and con 
nected to said third conduit, a vent conduit 
interconnecting said engine casing and said oil 
supply tank for venting vapor from the oil supply 
tank into the engine casing, said engine casing 
having a breather outlet port and a fifth conduit 
Connected thereto for carrying oil-containing 
vapors from the engine casing, an oil separator 
connected to said fifth conduit and having a 
separated air discharge port and a recovered oil 
discharge port, a sixth conduit connected to said 
recovered oil port and connected to a check valve 
permitting displacement of oil through said sixth 
conduit only in a direction leading away from 
said Separator, and an eductor connected into 
said second conduit and having its induction 
intake port coupled to said sixth conduit and so 
arranged that displacement of oil through said 
second conduit in the direction of said oil supply 
tank induces addition thereto of oil recovered 
from said Separator. ... p. 

2. An internal combustion engine lubrication 
System, comprising in combination, an engine 
crank case, a first conduit leading from said 
Crank case, a pump in Operative communication 
With Said first conduit for inducing flow of oil 
therethrough away from said crank case, an oil 
Supply tank having an inlet port connected to 
said first conduit, a second conduit coupled to 

() 

20 

5 

30 

4. 
said oil supply tank and to said engine crank 
case for conveying oil from Said tank into said 
crank case, a second pump device connected to 
said Second conduit and Operable to displace oil 
thercthrough whereby the engine crank case oil 
may be continuously withdrawn and circulated 
through said radiator and said tank and returned 
to Said crank case, a third conduit arranged to 
convey under pressure a liquid diluent for said 
engine crank case oil supply and connected to 
Sald Second conduit, an air vent conduit inter 
connecting said engine crank case and said oil 
Supply tank for venting vapor from the oil 
Supply tank into the engine crank case, said 
engine crank case having a breather outlet port 
and a fourth conduit connected thereto for car 
rying oil containing vapors from the engine 
crank case, an oil separator connected to said 
fourth conduit and having a separated air dis 
charge port and a recovered oil discharge port, 
a fifth conduit connected to said recovered oil 
port and connected to a check valve permitting 
displacement of oil through said fifth conduit 
Only in a direction leading away from said sepa 
rator, and an eductor connected into said first 
conduit and having its induction intake port 
coupled to said fifth conduit and SO arranged 
that displacement of oil through said first con 
duit in the direction of said oil supply tank in 
duces addition thereto of oil recovered from said 
Separator. 

3. An internal combustion engine lubrication . 
system, comprising in combination, an engine 
crank case, a first conduit leading from said crank. 
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case, a pump in operative communication with 
Said first conduit for inducing flow of oil there 
through away from said crank case, an oil cooling 
radiator connected to said first conduit for cool 
ing the oil passing therethrough, a second conduit 
leading from said radiator to convey Oil dis 
charged therefron, an oil supply tank having an 
inlet port connected to said second conduit, a 
third conduit coupled to said oil supply tank and 
to said engine crank case for conveying oil from 
said tank into said crank case, a second pump de 
vice connected to said third conduit and operable 
to displace oil therethrough whereby the engine 
crank case oil may be continuously withdrawn . 
and circulated through said radiator and said 
tank and returned to said crank case, means ar 
ranged to convey under pressure a liquid diluent 
for said engine crank case oil supply and con 
nected to said engine crank case, said engine 
Crank case having a breather outlet port and a 
fourth conduit connected thereto for carrying oil 
containing vapors from the engine crank case, an 
oil separator connected to said fourth conduit and 
having a separated air discharge port and a re 
covered oil discharge port, a fifth conduit con 
nected to said recovered oil port and connected to 
a check valve permitting displacement of oil 
through said fifth conduit only in a direction 
leading away from said separator, and an eductor 
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connected into said second conduit and having its 
induction intake port coupled to said fifth con 
duit and so arranged that displacement of oil 
through said second conduit in the direction of 
said oil supply tank induces addition thereto of oil 
recovered from said separator. 

4. An engine lubricating system, comprising in 
combination, an engine crank case, a pump in op 
erative communication with said crank case for 
inducing flow of oil from said crank case, an oil 
reservoir tank, a first conduit coupled to said 
oil reservoir tank and to said engine crankcase for 
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returning oil from said tank into said crank case, 
a second Conduit intercommunicating the dis 
charge port of said pump and said reservoir tank 
whereby the engine crank case oil may be con 
tinuously withdrawn and circulated through said 
tank and returned to said crank case, means ar 
ranged to convey under pressure a liquid diluent 
into said engine crank case oil supply, a third vent 
conduit interconnecting, said engine crank case 
and said oil reservoir tank for venting vapor from 
the oil reservoir tank into the engine crank case, 
said engine crank case having a breather outlet, 
an oil separator connected to said breather outlet 
and having a separated vapor discharge and a re 
covered oil discharge port, a fourth conduit Con 
nected to said recovered oil port and having a 
check valve therein permitting displacement of 
oil through said fourth conduit only in a direc 
tion leading away from Said separator, and an 
eductor in the line of said second conduit and 
having its induction intake port coupled to said 
fourth conduit and so arranged that displacement 
of oil from the crank case in the direction of Said 
oil reservoir tank induces addition thereto of oil 
recovered from said separator. 

5. An engine lubricating system, comprising in 
combination, an engine crank case, a pump in Op 
erative communication with said crank case for 
inducing flow of oil from Said crank case, an oil 
cooling radiator connected to said pump for cool 
ing the oil passing therethrough, an oil reservoir 
tank, first conduit means coupled to said oil res 
ervoir tank and to said engine crank case for con 
veying oil from said tank into said crank case, a 
second conduit intercommunicating the discharge 
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port of said radiator and said reservoir tank 
whereby the engine crank case oil may be con 
tinuously withidrawn and circulated through said 
radiator and said tank and returned to said crank 
case, means arranged to convey under pressure a 
liqu'd diluent for said engine crank case of sup 
py, said engine crank case having a breather out 
let for carrying oil-containing vapors from the 
cngine crank case, an oil separator connected to 

lt) said brea the outlet and having a separated va 
por discharge port and a recovered oil discharge 
pCrt, a recovered oil conduit connected to said re 
covered cil port, and having a check valve there 
in ermiting displacement of oil through said re 
covered oil conduit only in a direction leading 
away from said separator, and an eductor con 
nected in the line of said second conduit and hav 
ing its induction intake port coupled to said re 
covered cl conduit and so arranged that displace 
nient of oil from the crankcase in the direction of 
said oil reservoir tank induces addition thereto of 
oil recovered from said Separator. 
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