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It is a recognized fact that in the opera 
tion of internal combustion engines of the 
gaseous mixture type, the fuel passes down 
by the pistons and rings into the crank case, 

5 thinning and contaminating the crank case 
lubricating oil. This invention has for its 
object to provide an apparatus for removing 
such fuel dilution from the above mentioned oil. More particularly, according to the 

10 present invention the oil being treated is sub 
jected not only to a heating temperature Sufi 
cient to vaporize part of the fuel constituent 
but this heat is applied in a chamber under 
vacuum and through which a current of 

15 heated air is passing. Thus the fuel dilutent 
is removed from the lubricating oil not only 
by natural vaporization but also by evapora 
tion occasioned by the vacuum conditions 
which are materially aided by employing the 

20 hot air as a vehicle to absorb the vapor from 
the fuel in the oil and carry it off. 
A further object of the invention is to pro 

vide means to subject the lubricating oil, 
while in continuous movement, to the treat 

25 ment above described under conditions of 
substantially constant gravity head. 
The invention further consists in the Sev 

eral features herein after set forth and more 
particularly defined by claims at the con 

30 clusion hereof. 
Referring to the drawings, Fig. 1 is an 

elevation view of an engine equipped with 
apparatus embodying the invention, parts 
being broken away and parts being shown 
in section; - . 

Fig. 2 is a detail sectional 
the line 2-2 of Fig. 1; 

Fig. 3 is a detail sectional view taken on 
the line 3-3 of Fig. 1; 

Fig. 4 is a rear view of the retort. 
Fig. 5 is a detail sectional view taken on 

the line 5-5 of Fig. 4. 

35 
view taken on 
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Referring to the drawings the numeral 5 
designates an internal combustion engine 
of any suitable construction having an ex 
haust manifold 5, intake manifold 6, carbu 
retor 7 applied thereto of any suitable or 
known construction and 8 designates a cir 
culating pump for the crank case lubricating 

50 oil. The engine has not been shown in full 

45 

but it. will be understood that the upper half 
9 of the crank case is associated with the 
lower half of the crank case in the usual 
anne. 

A retort or treating chamber 10, in the 
form of a rectangular box, is mounted on a 
fiat Surface portion 11 of the exhaust mani 
fold and secured thereto by bolts 12 engage 
able with lugs 13 on said box, the bottom 14 
of said box being disposed above the adjacent 60 
manifold surface to provide a dead airspace 
therebetween. This bottom 14 has a series 
of transversely extending, spaced ribs or pro 
jections 15 which extend upwardly to aid in 
transmission of heat to the oil and also insure 6 
a substantially constant volume of oil over 
the surface of the box at all times. The area 
for surface heating of the oil is of consider 
able extent so that a considerable area of oil 
surface is exposed to the air within the cham 
ber and the volume of said chamber is suffi cient to provide a space where the vapors may 
readily rise and be absorbed by the air pass 
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ing through said chamber. 
Air is drawn into the air heater 16, Sur- 3 

rounding exhaust pipe 17, through inlet 18 
and after suitable heating is delivered by pipe 
19 to the upper part of one end of the cham 
ber 10 through a downwardly directed slot 
20 in a tube 21 communicating with said FE 8?. 

e The air passes through the chamber and t 
Vapor and air leave the chamber at the other 
end through slots 22 in a tube. 23 connected 
by piping 24 to the induction system of the 
engine and here shown as connected to the 8: 
intake passage of the engine below the throt 
tle valve 25. Thus, under the action of the 
engine's suction and the heat of the engine's 
exhaust a continuous stream of heated air is 
passed through and over the oil in the cham- 9? 
ber 10, which is also being heated to some ex 
tent by the heat supplied from the manifold. 
Thus, it will be noted that the heat received 
by conduction from the exhaust is used to 
effect a separation, by vaporization, of a por- 05 
tion of the fuel contained in the lubricating 
oil. The heat thus furnished, however, is 
only operative on the lighter fractions of the 
fuel contained in the lubricating oil. The 
heavier fractions of the fuel content are re-100 
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moved by reason of the evaporation through 
the action of the heated air current under 
subatmospheric condition as the tempera 
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tures involved are insufficient to vaporize this 
portion of the fuel where actual boiling is 
required. - 
This process is carried out as a continuous 

one in connection with conventional lubri 
cating systems embodying a pressure feedlu 
bricating pump. 8 which takes the oil to be 
treated from the crank case and delivers it 
through a pipe 26 to the treating apparatus. 
These lubricating pumps that force oil to the 
bearings and other moving parts of the engine 
operate at relatively high pressures and yet 
the oil to be treated must be delivered to the 
chamber 10 at a relatively low flow rate and 
at a head which does not vary with the varia 
tions that may occur in the oil pressure in the 
lubricating system. 
According to the present invention the low 

flow rate is obtained by restricting the flow 
of the oil to be treated to the chamber 10 
and instead of providing a very small orifice 
at the inlet to the chamber 10, which might 
readily become stopped up, I provide an ori 
fice 27 in the fitting 28 connecting pipe, 26 
with the retort and an orifice 29 in a pipe 
fitting 30 connecting fitting 28 with said re 
tort, the orifice 29 discharging into the cham 
ber 10. The constant head is obtained by 
providing a constant gravity head which is 
impressed upon the liquid that flows through 
second or low pressure orifice 29 that enters 
the chamber 10. This arrangement involves 
an overflow at a definite level so that the oil 
delivered through the pipe 26 takes two paths, a part going through the retort 10 
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by way of orifices 27 and 29 and the over flow passing through openings 31 in the fit 
ting 30 to a vertically disposed overflow pas 
sage or gravity head tube 32, whose outlet 
33 is connected by a pipe 34 to one leg of a 
T-fitting 35 which is connected by a pipe 36 
to a U-tube 37 whose other end enters the 
crank case at 38. Thus the oil that is by 
passed through the passage 32 and the piping 
connected therewith is not treated and is 
only used as a means of Securing a gravity 
or low pressure head on the oil that enters 
the chamber 10 for treatment. The U-tube 
37 insures proper vacuum conditions exist 
ing in the chamber 10 as it insures a sufficient 
head of oil in the bypass line to prevent air 

; from being drawn into the line from the 
crankcase and to cause the oil from the retort 
to flow down through this line. With this 
U-tube, as the vacuum is built up, a part of 
the oil in the U-tube is drawn back into the 
pipe 36 to a height which overcomes the 
vacuum in the system, thus equalizing the 
pressure in chamber 10 and in the overflow 
line and the oil is, therefore, free to flow 
through the chamber 10 under its gravity 
head. - - 
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Because of the vacuum in the chamber 10 
and the existing vapor or gas in said cham 
ber and in the inlets and outlets thereof and 
in the gravity head tube 32, vents 39, 40 and 
41 are provided, as shown in Figs. 2 and 3, 
whereby the pressures may be equalized in 
the various passages and the gas-forming 
area may be relieved in order that the liquids 
will flow as desired. - 
The oil that is delivered to the orifice 29 

flows therefrom in one end of the chamber 10 
and thence along and over the projections 15 
to the other end of the chamber 10 while 
undergoing the treatment above described 
and the residual flows out through passages 
42, 43 and 44 into the fitting 35 where it joins 
the overflow oil returning to the crank case 
through pipe 36 and U-tube 37. 
To provide a check on flow conditions of 

the system, I provide a pipe 45 communicat 
ing at one end with a passage 46 leading 
from chamber 10 and at its other end with a 
U-tube 47 provided with a try-cock 48. It 
should be noted that when this try-cock is 
open the oil drawn from the chamber 10 
through passage 46 is at a lower level than 
passage 42, which causes oil to flow down 
through pipe 45 and U-tube 47. It is further 
noted that the vent 41 connecting with pas 
sage 46 equalizes the pressure at this point 
and relieves this part of the system of gas 
or prevents it from becoming gas locked. 
I desire it to be understood that this in 

vention is not to be limited to any particular 
form or arrangement of parts or otherwise 
limited except insofar as such limitations are 
included in the claims. 
What I claim as my invention is: 
1. In apparatus for removing fuel dilut 

ent from the lubricating oil of an internal 
combustion engine, the combination with the 
pressure lubricating pump of the engine, of 
a retort, and means including a gravity head 
tube connected to said pump and to said re 
tort for supplying oil and fuel to be treated 
thereto at a low flow rate and under a sub 
stantially constant low pressure gravity 
head. - 

2. In apparatus for removing fuel dilut 
ent from the lubricating oil of an internal '' 
combustion engine, the combination with the 
pressure lubricating pump of the engine, of 
a retort having a heated air inlet and a vapor 
outlet connected with the intake side of the 
engine, and means for circulating oil to be 
treated from said pump through said retort 
under substantially constant low pressure 
gravity head. 

In testimony whereof, I affix my signature 
JOHN H. HOLLOWAY. 
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