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Since Several years attempts have been made 
to run carburetor internal combustion engines 
On heavy fuels. By very strong preheating of 
the fuel or the air-fuel mixture, e. g. by means 
of the heat of the exhaust gases of the engine, 
attempts have been made to transfer the heavy - 
fuel from liquid state into vapor in order to in 
troduce same in the vapor state into the cylin 
diers of the engine. When the engine is running 
at full or approximately full load the tempera 
ture of the exhaust gases may be sufficiently high 
to cause complete vaporization of the heavy fuel, 
but already at half load the heat of said gases is 
insufficient for effecting such vaporization and 
at still lower load and especially on idle running 
the vaporization becomes very incomplete. 
Another drawback in running common car 

buretor internal combustion engines on heavy 
fuels residies in the fact that a contamination 
of the lubricating oil by fuel condensed therein 
and entering the crank case of the engine cannot 
be avoided. Such a dilution or contamination 
of the lubricating oil occurs also when the en 
gine is run on gasoline, but in such cases, as a 
rule, a certain purification of the oil takes place 
alltomatically on account of the working tem 
perature of the oil being relatively high, about 
50 to 100° C., whereas the temperature of vapor 
ization of gasoline is low. When running the 
engine on gasoline the dilution of the lubricating 
oil only rises to a given maximal value and re 

On the contrary, when 
using heavy fuels having, consequently, a higher 
temperature of vaporization, the dilution of the 
lubricating oil by fuel condensed therein in 
creases to Such an extent that the oil can no 
longer fulfill its lubricating function. 
In order to eliminate these drawbacks it has 

already been proposed to insert in the circula 
tion system of the lubricating oil a means for 
expelling from said oil the fuel or other con 
taminating foreign matters contained therein, 
e. g. by means of the heat of the exhaust gases. 
At low load and especially on idle running the 
temperature of the exhaust gases is, however, in 
sufficiently high to effect a sufficient expulsion of 
heavy fuel from the oil. In certain cases, e. g. 
in boat engines, which, as known, are normally 
running at full load and on manoeuvring must be 
adjusted into idle running position attempts to 
eliminate this drawback have been made by run 
ning the engine on gasoline on idle running but 
on heavy fuel at conditions of load. 
When running the engine on heavy fuel still 

another drawback arises which consists in the 

(C. 123-27) 
fact that the fuel-air mixture introduced into 
the cylinders must have a very high temperature 
the dew-point of such a mixture containing heavy 
fuel being very high. So for instance, a mix 
ture of kerosene and air has a dew-point of about 5 
120° C. On account of this high temperature on 
the one hand the volumetric efficiency of the 
engine will be very low resulting in low power 
and high fuel consumption and on the other handi 
the compression ratio to be used must be very 0 
low as the temperature at the end of the com 
pression stroke depends on that at the beginning 
of said stroke and, consequently, the tempera 
ture at, which the fuel-air mixture is introduced 
into the cylinders determines the useful com- 5 
pression ratio. - 
On account of these circumstances the at 

tempts to use cheap and less inflammable heavy 
fuels, as for instance kerosene, solar-oil etc., for 
running carburetor internal combustion engines 20 
have heretofore failed. 
The principal object of my invention is to pro 

vide a method and means whereby it will be 
possible to run on heavy fuels such carburetor in 
ternal combustion engines which are constructed 25 
to be run on a light fuel. 
To this end control the supply to the engine 

of a light fuel and a heavy fuel in such a man 
ner that during such periods of time when the 
temperature of the exhaust gases is insufficiently a 
high to permit expulsion to a sufficient degree 
from the lubricating oil of heavy fuel having en 
tered said oil as impurity, exclusively or essen 
tially light fuel is Supplied to the engine, where 
as during such periods of time when said tem- as 
perature is sufficiently high for effecting expul 
sion from the oil of heavy fuel, fuel is expelled 
from the lubricating oil and exclusively or essen 
tially heavy fuel is supplied to the engine, the 
heavy, fuel expelled from the oil being, prefer- 40 
ably, supplied to the intake of the engine. 

Preferably, the above method is carried out in 
such a manner that, when the engine is warm, 
the same is at no load supplied exclusively with 
light fuel, at partial loads with fuel having, ac- 45 
cording as the load increases, a decreasing con 
tent of light fuel and an increasing content of 
heavy fuel, and at full load or approximately full 
load exclusively or essentially with heavy fuel. 
When the engine is cold, exclusively light fuel 50 
is supplied to the engine at no load as well as 
under load conditions. 

Consequently, by Supplying exclusively light 
fuel, e.g., gasoline, on idle running and by suc 
Cessively decreasing the quantity of gasoline and 5. 
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2 
Substituting therefor heavy fuel, e. g., kerosene, 
according as the load increases and the tempera 
ture of the exhaust gases rises, the disadvantages 
above referred to are eliminated. Further it is 
not necessary to force the preheating of the fuel 
air mixture to the high degree which has hereto 
fore been required, but the temperature in the 
intake of the engine may be kept at about 60 
C., thus at the same value as in ordinary gaSO 
line engines. Thereby the advantages are at 
tained on the One hand that it is not necessary 
to reduce the compression ratio of the engine, 
When changing from gasoline to kerosene, and 
On the other hand that in kerosene drive the 
power of the engine and the fuel consumption 
are kept at about the same values as When run 
ning the engine on gasoline, depending On Said 
low compression ratio and on the low tempera 
ture of the fuel-air mixture introduced. These 
advantages have hitherto not been obtainable. 
The quantity of heat to be supplied to the in 

take of the engine is preferably supplied from a 
hot surface or heated portion of the wall of the 
intake (so called hot spot arrangement). 
Another object of my invention is to provide 

a fuel system for carburetor internal combustion 
engines for carrying out the above-Said method, 
said system comprising a carburetor arrange 
ment for light fuel as well as heavy fuel, in Com 
bination with a vaporizer or rectifier to be con 
nected to or inserted into the lubricating oil sys 
tem of the engine for the expulsion of fuel con 
tained in said oil. 
The carburetor arrangement may consist of a 

single carburetor to which the two fuels are sup 
plied in the above-Said manner, or of tWO car 
buretors, one for light fuel and one for heavy 
fuel. Preferably, I use a so-called bi-fuel car 
buretor for both kinds of fuel. 
The carburetor arrangement or bi-fuel carbu 

retor may be constructed to supply in all posi 
tions of the throttle valve of the engine a con 
stant or decreasing quantity of light fuel SO that 
this supply becomes independent of the vacuum 
in the intake of the engine. 

In case of a bi-fuel carburetor this may be 
constructed according to the principles Set forth 
in my co-pending patent application Serial No. 
690,727, filed September 23, 1933. In this ap 
plication a bi-fuel carburetor is shown having an 
adjustable change over device adapted to con 
trol the supply of the two fuels to a main nozzle 
and auxiliary nozzles of the carburetor, said 
change over device being so constructed as to 
allow supply either of light fuel alone or of both 
fuels simultaneously or of heavy fuel alone. 
According to my present invention I may mod 

ify the bi-fuel carburetor disclosed in said prior 
application so as to allow supply of the light fuel 
to a nozzle of the carburetor in all positions of 
adjustment of the change over device. By this 
means the advantage is gained that the fuel-air 
mixture supplied to the cylinders of the engine 
will always contain a given quantity of the light 
fuel which is distributed in said mixture in the 
form of greater or smaller particles and Serves to 
facilitate the ignition of the heavy fuel. Hereby 
the combustion of this latter fuel becomes more 
complete than when using heavy fuel alone, and 
further the exhaust gases become practically free 
from smoke, the acceleration of the engine is 
increased and the dilution of the lubricating oil 
by heavy fuel is considerably reduced. 

In the modification of a bi-fuel carburetor 
above described in which, consequently, an aux 

2,059,884 
iliary nozzle, e.g., the no load nozzle, is perma 
nently connected with the Supply for light fuel, 
Whereas the main nozzle may by means of the 
change over device be connected either to said 
Supply of light fuel or to that of heavy fuel or 
be entirely cut off, the supply of the more ex 
pensive light fuel has a tendency to increase ac 
cording as the suction in the intake of the engine 
increases resulting in the fuel-air mixture intro 
duced into the cylinders of the engine becoming 
unnecessarily rich in light fuel causing sinking 
Of the fuel economy. 
In order to avoid this drawback I provide 

means in the connection between the adjustable 
change over device and an auxiliary nOzzle, or 
within said nozzle, said means being adapted 
automatically to limit the supply of the light fuel 
to said nozzle which in all positions of the change 
Over device communicates with the supply of 
light fuel. Preferably, said means consists of a 
throttling means of any kind. 

5 

() 

The vaporizer or rectifier which according to 
my invention is to be inserted into or connected 
With the lubricating oil system of the engine may 
be of any suitable type. 
In order to effect rapid and sufficient expulsion 

Of the fuel from the lubricating oil I may use a 
rectifier having one or more Surfaces heated di 
rectly, e. g., by means of the exhaust gases, and 
So arranged as to cause the contaminated oil to 
flow downwardly on said Surface or Surfaces, e.g., 
by its own weight, in the form of a relatively thin 
layer or film having a free surface of expulsion. 
To facilitate the expulsion of the fuel I may 

dispose the heating body on which said expulsion 
Surface or surfaces are provided in a chamber and 
provide means to effect the formation of a more 
or less high vacuum in Said chamber So as to 
cause the expulsion to take place at a relatively 
low temperature, said vacuum being, for instance, 
effected by connecting the expulsion chamber to 
the intake of the engine. To render possible to 
transfer the purified oil from the expulsion cham 
ber to the crank case of the engine I may, in this 
case, combine Said chamber with a receptacle for 
the purified oil adapted periodically to be brought 
into communication with the atmosphere. 

In certain cases and especially when a rather 
non-volatile fuel is used, I may, instead of pro 
viding for the formation of a vacuum in the ex 
pulsion chamber of the rectifier, combine the lat 
ter with means to bring a gaseous medium from 
a source connected to the rectifier to pass through 
the chamber serving for the expulsion of the fuel 
vapors, in such a quantity that medium admixed 
with fuel vapors is removed, when the vapors have 
reached their saturation pressure or before. 
This supply of a gaseous medium to facilitate 

the expulsion of the fuel vapors preferably takes 
place continuously, in which case the expulsion 
chamber is in constant communication with the 
source of said medium, but the Supply may also 
take place intermittently, for instance by means 
of a valve adapted periodically to open Said Com 
munication, the intervals between the consecutive 
periods of keeping said communication open hav 
ing then to be of shorter duration, however, than 
in rectifiers of the type operating by vacuum. 
The said gaseous medium may be of any suit 

able kind, consisting, for instance, of exhaust 
gases from the engine. 
is used which together with the expelled fuel va 
pors forms a fuel-air mixture which may be ad 
vantageously introduced into the intake of the 
engine. 
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The gaseous medium or air may be preheated 

before it enters the rectifier, and said preheating 
may be effected in any suitable manner, for in 
stance by utilizing the heat of the exhaust gases 
Of the engine or the heat in the rectifier proper 
When air is being used as gaseous medium. . 
The means to bring the medium to pass through 

the expulsion chamber may be of any suitable 
kind, depending on the prevailing working con 
ditions. The medium may be pressed into the 
expulsion chamber at a suitable pressure, e. g. 
by a pump, or said chamber may be connected 
to a suitable source for producing suction, for 
instance to the intake of the engine, or it may be 
possible to employ a combination of both. 
The heating of the oil-fuel mixture in the ex 

pulsion chamber and the preheating of the gas 
eous mediurn and/or the entering lubricating oil 
may be effected in any suitable manner. Gen 
erally, however, I utilize the heat in the exhaus 
gases of the engine for this purpose. 

iMy invention will be best understood by ref 
erence to the following description, when taken in 
connection with the accompanying drawings of 
specific embodiments thereof while its scope will 
be more particularly pointed out in the appended 
claims. Y 

In the drawings:- 
Fig. 1 is a diagrammatic view of a fuel supply 

ing device according to my invention which with 
out any difficulty may be connected or combined 
with a gasoline engine of common types, e. g. an 
automobile motor, in Substitution for the normal 
gasoline carburetor. 

Fig. 2 is... a diagrammatic view of an embodi 
ment according to my invention of a carburetor 
to be used in the fuel system according to Fig. 1 
and having a change over device to control the 
fiel supply conduits. 

Fig. 3 is a view of a modification of said change 
over device in a given position. 

Fig. 4 is a diagrammatic partial view of a modi 
fication of the carburetor arrangement accord 
ing to Fig. 2. o 

Fig. 5 is a longitudinal sectional view of an em 
bodiment according to my inventioh of a vapor 
izer or rectifer to be used in the fuele System ac 
cording to Fig. . 

Fig. 6 is a sectional view along the line 6-6 
in Fig. 5 through a lubricating oil receptacle ap 
purtenant to said rectifier. 

Fig. 7 is a view of a cover of said receptacle, 
seen fron below. W 

Fig. 8 is a detail view of a part of a valve of the 
rectifier. 

Fig. 9 is a longitudinal sectional vievy of an 
other embodiment of a vaporizer or rectifier ac 
cording to my invention. 

Fig. 10 is a cross-sectional view along the line 
9-6 in Fig. 9, a cover for a thermostat cham 
her inserted into the exhaust gas inlet being re 
moved. O 

Fig. 1 is a sectional view along the line - 
of Fig. 10, illustrating also the thernostat cham 
Oer. w o 

Fig. 2 is a partial view of a modification of 
Fig. 9. 
According to Fig. 1 reference numeral 20 des 

ignates a carburetor device, 2 a preheater con 
nected with said carburetor device, 22 a vaporizer 
or rectifier, 23 an oil pump of the engine, 28 a 
fuel pump of the engine for heavy fuel, e.g. kero 
sene, 25 the intake of the engine, 26 the exhaust 
théreof, 27 a conduit connected with a supply for 
light fuel, e. g. gasoline, and adapted to be con 

3 
nected with the carburetor 20, and 28 a conduit 
connecting said carburetor device 20 with the fuel 
pump 14, said conduit 28 being wound spirally 
around the exhaust 26 as shown at 29. 
The preheater 2 of the fuel system is heated by 

means of the exhaust gases of the engine which 
are supplied to same through a pipe 30 branched 
off from the exhaust 26, the gases leaving the pre 
heater through an outlet pipe 3d. Also the recti 
fler 22 is heated by means of the exhaust gases 
which are supplied to same through a pipe 32 
branched off from the exhaust 28, the gases leav 
ing the rectifier through a pipe 33. By a pipe 34 
the rectifier is connected with the oil pump 23, 
by a pipe 35 with the crankcase of the engine 
and by a pipe 36 with the intake 25 thereof. 
The combined carburetor and rectifier operates as follows: 
The engine is started on gasoline. As long as 

the engine is cold, gasoline is exclusively supplied 
to Sane from the carburetor at no load as well 
as at all conditions of load. When the engine 
has become warm and the temperature' of the 
exhaust gases is sufficiently high to render possi 
ble by means of the rectifier 22 to expel from the 
lubricating oil heavy fuel absorbed therein, a 
change over device appurtenant to the carburetor 
is adjusted in such a manner that either both 
gasoline and kerosene or kerosene alone can be 
Supplied to the engine, said change over device 
being nore fully described later on with refer 
ence to Figs, 2 and 3. When running the engine 
wholly or in part on heavy fuel, a contamination 
of the lubricating oil by fuel, especially heavy 
fuel, occurs. By the pump 23 the contaminated 
oil is pumped through the pipe 34 into the recti 
fier 22 in which the fuel is expelled from the 
mixture of fuel and oil by means of heat deliv 

0 

5 

20 

30 

35 

ered by the exhaust gases, said fuel being sup- - 
plied to the intake 25 of the engine through the 
pipe 36. As will be more fully described later on 
the arrangement is, preferably, Such that, when 
the temperature of the exhaust gases increases, 
the quantity of gasoline Supplied to the engine 
is Successively decreased, whereas the quantity of 
kerosene is increased to the corresponding de 
gree. c 

By the addition of gasoline at partial loads the 
combustion in the cylinders of the engine of heavy 
fuel will be so complete as to cause the engine to 
run free from Smoke and without Snell and for 
mation of soot, the heavy fuel being in Such cases 
introduced into the cylinders in the form of drops. 
On the other hand, at high loads the quantity of 
heat at disposal during the compression stroke is 
Sufficient for the vaporization of the heavy fuel, 
and consequently, the addition of light fuel may 
during such periods be small or wholly dispensed 
With. 
The embodiment of the carburetor designated 

by 20 in Fig. and shown in Fig. 2 is of the so 
called bi-fuel carburetor type. In this figure, 
designates the mixing chamber of the carburetor 
to be connected to the intake 25 (compare Fig. 1) 
and provided with spraying means for the main 
fuel in the form of a narrow annular slot 82. The 
float chambers of the carburetor are designated 
by 43 and 44, chamber 43 containing light fuel, e.g. gasoline, and chamber 84 heavy fuel, e. g. 
kerosene. The chambers 33 and 34 are each by 
a conduit 45 and 46, respectively, connected with 
a common change over device 47, said device con 
trolling the supply of fuel on the one hand to a 
main nozzle 48 arranged in the conduit (39 lead 
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4. 
a plurality of auxiliary nozzles, viz. a transition 
nozzle 50 arranged in a conduit 5, a no load noz 
zle 52 arranged in a conduit 53 and a starting noZ 
zle 54 arranged in a conduit 55. The throttle 
valve of the engine is designated by 56. 
Arranged in the connection of the gasoline float 

chamber 43 with the no load nozzle 52 is a throt 
tling means serving to limit the supply of gasoline 
to said nozzle. In the embodiment shown this 
means consists of a throttling member 60 ar 
ranged in a Supply conduit 6 leading from the 
change over device to all auxiliary nozzles 50, 52 
and 54 in common, the throttling member being, 
consequently, common to all Said nozzles. Ar 
ranged in the connection of the gasoline float 
chamber 43 with the auxiliary nozzle or nozzles 
before the no load nozzle 52 and, in the embodi 
ment shown, also before the other auxiliary noz 
zles 50 and 54, reckoned in the direction of flow 
of the fuel is a space or chamber 62 communi 
cating with the atmosphere by means of an Open 
ing 63. This opening 63 forms a common air...in 
let for all auxiliary nozzles and is arranged be 
tween said nozzles and the throttling member 
50, reckoned in the direction of flow. The con 
duits 5, 53 and 55 in which the auxiliary nozzles 
are arranged open into the chamber 62 and form 
liquid Seals together with Said chamber and the 
liquid contained therein. Evidently, the air inlet 
63 should be arranged before said liquid seals. 
As seen from the figure the change over device. 

47 is common to both fuel float chambers 43, 44 
and also to all nozzles. The device may be ad 
justed into three different positions. 
In the position I of the change over device 

47 gasoline is supplied to all nozzles, the main 
nozzle 48 as well as the auxiliary nozzles 50, 52 
and 54, whereas the Supply of kerosene is en 
tirely cut off. In this position the carburetor 
operates as a common gasoline carburetor. As 
stated above the change over device occupies this 
position on idle running and at all load condi 
tions, when the engine is cold, and at no load, 
When the engine is Warn. 

In the position II of the change over device 
47 gasoline is supplied to all auxiliary nozzles 
50, 52 and 54 and kerosene to the main nozzle 
48. At no load, that is when the throttle valve 
56 is closed, the engine runs on gasoline alone 
in this position of the change over device 47, 
on account of the vacuum in the mixing chamber 
4 being insufficiently high to cause any heavy 
fuel to be sucked in through the spraying means 
42. The change over device 47 should be adjusted 
into this position II, when the temperature of 
the exhaust gases is so high that the rectifier 22 
(Fig. 1) is capable of expelling from the lubricat 
ing oil heavy fuel contained therein. When the 
throttle valve 56 is opened, the engine changes 
to run mainly on kerosene, the Supply of gasoline 
being successively reduced according as the load 
increases and, consequently, the temperature of 
the exhaust gases rises, this depending, in part 
upon the fact that the main nozzle 48 opens into 
the mixing chamber 4 before the throttle valve 
56 and the auxiliary nozzles 52 and 54 in Or after 
this valve. 

In the position III of the change over device 
47 the supply of light fuel or gasoline is ac 
cording to Fig. 2 entirely cut off and, consequent 
ly, heavy fuel alone is supplied to the mixing 
chamber 4 through the main nozzle 48 and 
spraying means 42. If in this position of the 
change over device 47 the throttle valve 56 is 
closed. the engine. will stop on account of lack 

2,059,834 
of fuel. This position of the change over device 
is utilized especially in stationary engines and 
boat engines which operate at continuous or full 
load. 
The carburetor operates as follows: 
Before the engine is started, the chamber 62 

and the conduits 5, 53 and 55 stand filled with 
gasoline to the same level n as in the gasoline 
float chamber 43. When the engine is Started, 
the quantity of gasoline contained in the cham 
ber 62 is sucked into the mixing chamber 4 
through the starting nozzle 54 and the no load 
nozzle 52 and from said chamber 4 into the en 
gine cylinders. When the level of the gasoline in 
the chamber 62 reaches the lower Orifices of the 
conduits 53, 55 and, consequently, the liquid 
seals of said conduits are broken, a mixture of 
gasoline and air from the air inlet 63 is Sucked 
into the mixing chamber more or less intermit 
tently. When then the throttle valve 56 is opened, 
the main portion of fuel (gasoline or kerosene 
according to the position of the change over de 
vice 47) is sucked into the mixing chamber 4 
through the main nozzle 48 and the spraying 
means 42 on account of the vacuum in said cham 
ber. However, gasoline continues to flow into the 
chamber 62. By means of the throttling means 
60 this quantity of gasoline is, however, limited 
to an amount mainly corresponding to the rela 
tively small head between the level n in the gaso 
line float chamber 43 and the lower orifices of 
the pipes 53, 55. With other words, this quantity 
of gasoline will be constant or nearly constant 
per unit of time and, consequently, independent 
of the vacuum in the mixing chamber. 

In Fig. 3 a modification of the change over 
device is shown according to Which said device 
permits light fuel or gasoline being supplied also 
in its third position, although this supply is 
somewhat choked. According to this modification 
gasoline is, consequently, supplied to the engine 
in all positions of the change over device which is, 
per se, advantageous with respect to the com 
bustion of the heavy fuel, the accelerating prop 
erty of the engine etc. Because, however, as 
stated above, this quantity of gasoline does not 
increase according as the vacuum increases in 
the intake of the engine but is constant or even 
sinking per unit of time at all conditions of 
load, the improved economy of Service aimed at 
is still attained. 
As shown in the drawings the change over de 

vice is so formed as to prevent in all its positions 
the Supply of a mixture of the two kinds of fuel, 
said fuels being in the position II in Fig. 2 and III 
in Fig. 3 supplied to the mixing chamber through 
separate nozzles. As the vapor pressure of gaSO 
line is considerably higher than that of kerosene, 
the gasoline will be completely vaporized, where 
as the kerosene will only be atomized facilitating 
to a high degree the vaporization of the latter 
fuel. 
The adjustment of the change over device into 

different positions may be effected manually. In 
certain cases it may be preferred, however, to 
effect this adjustment more or less automatically. 
So for instance the change-over device may be 
controlled by a thermostat actuated by the tem 
perature of the exhaust gases (or by that of the 
cooling medium) in such a manner that when the 
temperature surpasses a predetermined value the 
change-over device is adjusted from position I 
to position II. The adjustment of the device 
from position II into position III may be con 
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like communicating with the intake and effecting 
adjustment of the change-over device on lower 
vacuum into position III and on higher vacuum 
into position II. Such a device may be used at. 
advantage for instance in automobile motors. 
Although automatic adjusting devices of the 

type above described are self-explaining for a 
person skilled in the art, I have in Fig. 2 dia 
grammatically illustrated embodiments of Same. 

In connection with the position II of the 
change-over device 47 I have shown a thermostat 
consisting of a bi-metallic spiral spring ff0 housed 
in a casing 7 connected to the exhaust of the 
engine, e.g. pipe 26 of Fig. 1. The spring is con 
nected at its one end with the casing and at its 
other end with a shaft T2, and secured to said 
shaft T2 is an arm 73 connected to the valve 
member of the change-over device 47 by a suit 
able linkage 74. By Suitably selecting the heat 
expansion coefficient of the two layers of the 
spring 70, it is evident that a decrease in tem 
perature of the exhaust gases will result in an 
adjustment of the change-over device from posi 
tion II to position I. V 
In connection with position III of Fig. 2 I have 

shown a cylinder 75 having a piston f76 actu 
ated by a spring 77, the space below the piston 
communicating with the intake of the engine, e.g. 
pipe 25 in Fig. 1. By means of a suitable linkage 
78 the piston is connected to the valve member 

of the change-over device. The operation is self 
explaining. In most cases, the control devices 
shown in connection with positions II and III 
are used separately, but it is also possible to use 
these devices in combination, in which case the 
position of the change-over device 4 will be de 
termined by the sum of the effects of the thermo 
stat and the pressure device. 

In Fig. 4 a modification of the carburetor ac 
cording to Fig. 2 is shown in which the means to 
limit the supply of the light fuel, e. g. gasoline 
to the no load nozzle 52 is provided within said 
nozzle, the nozzle being adjustable in accordance 
with the suction in the intake of the engine. By 
means of conduits 53 and 45, the no load nozzle 
is directly connected with the light fuel chamber 
43 and is formed with a conical valve seat 80 
co-operating with a corresponding conical valve 
body f8. The valve body 8 is secured at the 
lower end of a spindle 82 which at its upper 
end is secured to a membrane 83, bellows or the 
like, arranged in a chamber 84 which is con 
nected with the intake of the engine in such a 
manner that the membrane 83 is actuated on 
its one side by the pressure in said intake and on . 
its other side by the atmospheric pressure. 

Evidently, at no load, that is when the throttle 
56 is closed, the no load nozzle 52 will be entirely 
open on account of the suction in the intake, 
whereas, when the throttle is opened, the nozzle 
will be successively closed according as the suc 
tion in the chamber 84 decreases resulting in a 
corresponding decrease of the supply of lightfuel 
to the no load nozzle. 

In Figs. 5 to 8 a specific embodiment of a 
vaporizer or rectifier is shown to be combined 
with a carburetor according to my invention. 
With reference to these figures reference number 
To designates a heating body which has the form 
of a conical screw having a plurality of threads. 
The lubricating oil contaminated and diluted by 
fuel, especially heavy fuel or kerosene flows down 
wards on the thread surfaces 72 for the pur 
pose of rectification, said surfaces increasing in 

5. 
size from the top and downwardly on account of 
the conical shape of the screw. The heating body 
70 is screwed onto a cover 73 of a lower receptacle 
74 for purified lubricating oil and is provided with 
a central channel 75 communicating with a chan 
nel 6 in the cover 73, said last-mentioned chan 
nel being adapted to be connected with the ex 
haust of the engine, (e. g. 26, Fig. 1) by means 
of a nipple 77 (see Fig. 6) screwed into the cover 
73 so as to cause the exhaust gases to pass through. 
pipe 32, Fig. i., and the channel 75 of the heating 
body thereby heating Same. In Order to control 
the supply of exhaust gases a valve member 8 
is provided in the channel 76 in the cover 3, said 
member 78 being adjustable to and from the 
inner end of the nipple 7 and having a spindle 
9 Screwed into a sleeve nut 80 connected with the 

cover, a locking nut 8 serving to secure the 
spindle 79 in adjusted position. o 
The heating body O is surrounded by a cylin 

drical Casing 82 having a greater inner diameter 
than the Outer diameter of the heating body so as 
to provide a space 83 between the casing 82 and 
the heating body 70. The casing 82 may be heat 
insulated as shown at 84 and engages by means 
of a suitable packing 85 a corresponding recess 
86 in the cover 3 of the receptacle 4. At its 
upper end the casing 82 is covered by a lid 8 

87 to the casing 82 and, simultaneously to the 
heating body 70 a nipple 88 is screwed into the 
upper end of the heating body and into the lid 
87, the upper threaded end of said nipple extend 
ing beyond the lid. Engaging said upper end is 
a pipe bend 89 forming outlet for the heating 
gases having passed through the control channel, 
75 of the heating body and through the nipple 
88, said pipe bend 89 being adapted to be con 
nected to an exhaust for said gases, e.g. pipe 33 
in Fig. 1. 

Provided at the upper end of the heating body 
O is a dished plate 90 having apertures 9 and 

adapted to collect lubricating oil entering the rec 
tifier through a nipple 92 and a channel 93 in the 
lid 87 and to guide this oil to the thread surfaces 
72 of the heating body. The nipple 92 is adapted 
to be connected with the crank case of the engine, 
e.g. through pipe 34 in Fig. 1, from which the oil 
is supplied in known mariner by means of a pump, 
e.g. 23 in Fig. 1. Further, the lid 87 carries 
another nipple 94 communicating by a channel 95 
in the lid with the space 83 between the casing 82 
and the heating body 70 and adapted to be con 
nected (e. g. through pipe 36 in Fig. 1) with the 
intake of the engine, e.g. pipe 25 in Fig. 1. 
Channels 96 in the cover 73 connect the space 

83 with the interior of the receptacle 4. Pro 
vided in this receptacle is a float 9 movably car 
ried by an arm 98 adapted to engage a blade 
Spring 99 secured at its one end as at 00 to the . 
inside of the cover 73 and adapted to actuate a 
Wave device for admitting air into the receptacle 
74 in the manner to be described. - 
This valve device comprises a valve seat of 

having the form of a screw plug threaded into the 
cover 8 from the inner side thereof, the upper 
end of said plug being conically chamfered and . 
provided with a central recess O2 so as to form 
an upper relatively sharp edge 03 at the top of 
the plug. Loosely resting on this edge 03 is a 
plane valve plate 104 provided on its underside 
with a shallow groove fo5 (see Fig. 8) and 
adapted to be actuated by a pin 06 extending 
through the plug fel and bearing on the free end 
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6 
of the blade spring 99. Channels 07 in the plug 
Of connect the recess or valve chamber 02 with 

the interior of the receptacle 74. On its under 
side the plug of is provided with a recess 08 
(see Fig. 7) to permit upward movement of the 
blade spring 99. Threaded onto the upper end of 
the plug for is a sleeve nut O9 having lateral 
apertures ff0 and forming a casing for the valve. 

Provided at the bottom of the receptacle 74 is a 
drain valve comprising a sleeve if threaded into 
the bottom f2 from the inside thereof and coni 
cally chamfered at its outer end so as to form a relatively sharp edge 3 of the same shape as 
that on the valve plug fol, said edge 3 serving 
as valve seat for a valve body 4 having the form 
of a dished plate with a plane bottom. In its 
Open position this plate f4 bears on the upper 
edge of a sleeve 5 provided with lateral aper 
tures 6 and secured to a sleeve nut 7 screwed 
onto a threaded sleeve-shaped member 8 ex 
tending from the bottom 2 and forming to 
gether with the nut a valve chamber 9 
communicating with the surrounding atmosphere 
by an opening 20. The nut T is provided with 
a downwardly projecting hollow pin f2 having 
external threads and carrying a sleeve nut 22 
adapted to be connected with an outlet conduit 
for the purified lubricating oil, e.g. pipe 35 in 
Fig. 1. 
The vaporizer or rectifier above described oper 

ates in the following manner. 
The lubricating oil collected in the crank case 

of the engine and contaminated or diluted by fuel, 
especially heavy fuel, as for instance kerosene, is 
pumped to the rectifier e. g. by pump 23, Fig. 1, 
through pipe 34, Fig. 1, and nipple 92 and flows 
through the channel 93 into the dished plate 90 
Whence the oil is distributed through the holes 9 
onto the Spirally wound surfaces 72 of the heating 
body 70. This body 70 is heated to suitable tem 
perature by means of exhaust gases entering the 
rectifier through pipe 32, Fig. 1, and nipple TT and 
passing upwards through the central channel 75. 
The oil mixture flows downwards on the surfaces 
72 in relatively thin films, and on account of the 
heating the fuel constituents of the mixture are 
Vaporized and returned to the intake of the engine 
through channel 95, nipple 94 and pipe 36, Fig. 1. 
On account of the connection of the expulsion 
chamber 83 with the intake of the engine a par 
tial vacuum is produced in said chamber causing 
an effective vaporization of the fuel. By the 
connection of the chamber 83 with the receptacle 
14 a partial vacuum will be produced also in this 
receptacle causing the valves 04 and f4 to be 
kept closed. The lubricating oil flowing down 
Wardly on the expulsion surfaces 72 and being 
freed from at least the greatest part of the fuel 
flows down through the channels 96 of the cover 
73 into the receptacle 74. When in said recep 
tacle the oil has risen to a given level the float 97 
is lifted causing the float arm 98 to engage the 
Valve Spring 99 which is initially stretched on 
account of the valve plate 04 being kept pressed 
against its seat with a certain power by the outer 
pressure. At a given stretching the spring 99 is 
capable of tilting the valve plate f O4 upwardly by 
means of the eccentrically disposed pin OS re 
Sulting in air flowing into the receptacle 74 
through the holes to in the nut fos and the 
channels O7 of the plug of causing a pressure 
equalization to take place between the interior of 
the receptacle 74 and the outer air. On account 
thereof the bottom valve 4 is opened and the 
purified lubricating oil is returned to the circula 
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tion System, e.g. to the crank case through pipe 
35 in Fig. 1. The float 97 sinks and the air valve 
04 is closed causing a partial vacuum to be pro 

duced in the space 83 and the receptacle 74 result 
ing in the bottom valve 4 being closed. The 
Operation described is then repeated. 
On account Of the bottom valve 

shaped as a cup a liquid Seal will be produced 
around itS Seat at the lower edge of the sleeve 

3. On account of the air valve 104 being pro 
vided with a groove 05 (see Fig. 7) through 
which always a given quantity of air enters the 
receptacle 74 the vacuum in the latter can be 
kept at such a value that the air valve 104 can 
be opened without too great a power being re 
quired for this purpose. 

In Figs. 9 to 12 another embodiment of a recti 
fier is shown adapted to be used according to my 
invention in combination with a carburetor ar 
rangement for carrying out my improved method. 

Referring to this embodiment the rectifier.com 
prises an expulsion chamber 30 which is limited 
by a double-walled jacket 3, an upper cover 
32 and a lower dished receptacle 33 serving 

to collect the purified oil and provided with an 
Outlet 34 for the return of Said oil to the crank 
case of the engine, e.g. through pipe 35 in Fig. 1. 
Arranged centrally within the chamber 30 is a 
tube 35 having flanges or other surface-enlarging 
means provided on the outside thereof, preferably 
in the form of a helically extending band 36 
Welded or secured in some other manner to the 
tube 35, said band 36 forming an extended path 
of flow for the oil-fuel mixture. At its lower end 
the tube is screwed into an opening in a pipe 
f39 extending through the dished receptacle 33, 
Said pipe being closed at its one end as shown at 
44 in Fig. 10 and at its other end provided with 
a nipple 37 (see also Fig. 10) adapted to be 
connected to the exhaust of the engine or to 
Some other conduit branched off therefrom, e. g. 
pipe 32 in Fig. 1 so that the exhaust gases are 
caused to flow upwardly through the central tube 
35 whence they escape through an upper pipe 
bend 38, e. g. through pipe 33 in Fig. 1. 
The rectifier is provided with means for heat 

ing the entering oil-fuel mixture, before this mix 
ture is brought into contact with the flange f36 
serving as an expulsion surface. In the embodi 
ment shown this preheating means consists of 
a helically shaped pipe 40 arranged around the 
heating body formed by the flanged tube f35, 
f36 and outside the flange 36, said pipe being 
adapted to be connected to the crank case of the 
engine by means of a passage f4 f and a nipple : 
42, the mixture of fuel and oil being conveyed 

to the preheater from the crank case in known 
manner by means of a pump, e.g. pump 23 and 
pipe 34 in Fig. 1. The upper part of the helix 
Opens at 43 more or less adjacent to the central 
tube 35, immediately above the uppermost turn 
of the band 36, so that the oil-fuel mixture from 
the tube may flow down upon the helix. 

In the embodiment referred to the expulsion 
chamber 30 communicates at its lower end 
through a passage 45 with a pipe 46 which 
extends upwardly along the casing 3 and opens 
freely into the atmosphere at its upper end. At 
its upper end the expulsion chamber 30 is pro 
vided with a nipple f 47 or the like, by means of 
Which said chamber may be connected with the 
intake of the engine, e. g. through pipe 36 with 
pipe 25 in Fig. 1 so as to cause air from the pipe 
46 to pass through the expulsion chamber 30. 
Arranged in the circular passage 50 of the 
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pipe 39 connecting the tube 35 with the nipple 
37 (see Figs. 10 and 11) is a damper 5 se 

cured on a shaft 52 projecting with its upper 
end into a chamber 53 which is separated from 
the passage 50 by a partition i 54 provided with 
openings f55, the chamber 53 being covered at 
the top by means of a cover 56 removably se 
cured by Screws or the like (see Fig. 11). The 
Openings 55 in the partition 53 are so arranged 
that the chamber 53 communicates with the 
passage 50 between the damper 5 and the 
intake to the rectifier, that is to say behind the 
damper, counted in the direction of flow of the 
exhaust gases. 
The chamber 53 serves as a housing for a 

thermostat, which according to the invention is 
of the bi-metal type and consists of a bi-metallic 
Spring 53 attached with its one end to the shaft 
52 and adapted to be secured with its other end 

in One of a number of slots 59 provided in the 
Wall of the chamber. By inserting the bi-metallic 
Spiral 58 controlling the position of the damper 
45 in known manner, into varying slots 59, the 
tension of the spiral and thus also the tempera 
ture interval for which the thermostat is to func 
tion may obviously be varied. On account of the 
position of the openings 55 the thermostat 58 
will adjust the damper 5 in accordance with 
the temperature of the exhaust gases behind the damper. 
The apparatus operates in the following 
3e: 

The oil contaminated with gasoline, water 
and/or kerosene or other fuels and collecting in 
the crank case of the engine, enters through pipe 
36, Fig. 1, nipple 82 and passage 4 into the 
preheating helix 46 whence it flows down upon 
the uppermost turn of the helically shaped fiange 
A36 of the heating body. By the hot exhaust 
gases passing through the central tube 35 the 
heating body 35, 36 and thus the expulsion 
chamber 30 are kept at a suitable increased 
temperature, so that the oil mixture will be pre 
heated during its passage through the pipe 83. 
From the latter the oil mixture flows in the form 
of a comparatively thin film or layer with a free 
expulsion surface down the helically shaped 
band 36. By the direct supply of heat to the 
heating body 35, 36 from the exhaust gases 
passing through the tube, constituents of the oil 
mixture that are volatile relatively to the lubri. 
cating oil, that is to say fuel diluting the oil 
mixture, are vaporized. By the connection of 
the expulsion chamber 30 to the intake of the 
engine through the nipple 8 air will be con 
tirallally Sucked in through the pipe 46 and Will 
pass through the expulsion chamber. On ac 
count of this continuous passage of gaseous ine 
diurn, viz. air, through the rectifier, said me 
dium is capable of absorbing a great quantity of 
fuel vapors, as medium loaded by such vapors is 
continuously removed when the vapors have 
reached their saturation pressure, or even be 
fore. The expulsion of the fuel vapors will 
thereby be greatly facilitated. Expelled fuel 
together with air escape through the nipple 6 
to the intake of the motor and thence to the 
cylinders, where this fuel-air mixture is utilized 
to perform useful work. The purified oil flows 
from the lower end of the expulsion surface 836 
down into the collecting receptacle 33 and from 
the latter through the outlet pipe A38 back to 
the crank case or some other suitable place. 

Fig. 12 shows a modification of the rectifier 
according to Figs. 9 to 11, in which the entering. 

7 
air is preheated before it is brought into contact 
with the expulsion surface or with the oil-fuel 
mixture flowing down the same. Here, the pipe 
46 is disposed in the space of the double-walled 

jacket 3 and connected with the atmosphere by 
means of an opening 6 provided in the outer 
wall of the jacket. The pipe 46 may obviously 
also be arranged within the expulsion chamber 
or at any other suitable place permitting pre 
heating of the air. 

Probably my present invention has its most 
important application to engines adapted to run 
on gasoline and mainly operating at partial loads, 
for instance automoioile engines, which accord 
ing to any improved method and lineans can be 
run on heavy fuel without any inconvenience. 
When in the foregoing description gasolinae and 

kerosene are especially mentioned as examples. 
of light and heavy fuel, respectively, it is to be 
observed that any other kinds of fuel of the light 
and heavy type may be used instead thereof. 

As many changes can be made in the construc 
tion of the carburetor and that of the rectifier 
above described and many apparently widely 
different embodiments of the invention can be 
made without departing from the scope there 
of, it is intended that all matter contained in 
the above description or shown in the accorn 
panying drawings shall be interpreted as illustra 
tive only and not at all limitative of the scope 
of my invention. - 

It is also to be u?aderstood that 
employed in the appended claims is intended to 
cover all the generic as well as the specific fea 
tures of the invention herein described. 
What I claim is:- 
1. A method of running carburetor internal 

combustion engines on heavy fuel, which engines 
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are constructed normally to run on light fuel, 
comprising controlling the Supply of the two fuels 
in such a manner that during such periods of 
time when the ternperature of the exhaust gases 
is insufficiently high to allow expulsion from the 
lubricating oil of fuel which entered said oil as 
impurity, essentially light fuel is supplied to the 
engine, whereas during such periods of time, 
when the temperature of the exhaust gases is 
sufficiently high to effect expulsion from the 
lubricating oil of heavy fuel, fuel is expelled from 
said oil and essentially heavy fuel is supplied to 
the engine. 

2. In an internal combustion engine having a 
system for the circulation of the lubricating oil, 
the combination of a carburetor arrangement 
for light fuel as well as for heavy fuel, with a 
rectifier inserted into said circulation system for 
the expulsion of fuel from the lubricating oil, 
means to heat said rectifier by the exhaust gases 
of the engine, and means to supply light and 
heavy fuel to said carburetor arrangement, said 
supplying means being such that at high tem 
peratures of the exhaust gases allowing expulsion 
of fuel from the lubricating oil by Imeans of the 
rectifier, essentially heavy fuel is supplied to the 
engine, whereas at lower temperatures. eSSen 
tially light fuel is supplied to the engine. 

3. In an internal combustion engine having a 
system for the circulation of the lubricating oil, 
the combination with a carburetor arrangement 
for light fuel as well as for heavy fuel, of a 
rectifier inserted into said circulation System 
for the expulsion of fuel from the lubricating oil, 
means to heat said rectifier by the exhaust gases 
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of the engine, and means to supply light and 
heavy fuel to said carburetor arrangement, said 



O 

S 
supplying means being such that at high tem 
perature of the exhaust gases allowing expulsion 
of fuel from the lubricating oil essentially heavy 
fuel is supplied to the engine, whereas at lower 
temperatures essentially light fuel is supplied to 
the engine and the quantity of light fuel Supplied 
decreases according as the temperature of the 
exhaust gases increases. 

4. A method of running carburetor internal 
combustion engines on heavy fuel, which engines 
are constructed to run on light fuel, comprising 
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Supplying essentially light fuel to the engine dur 
ing periods when the temperature of the exhaust 
gases is below the point required for expulsion 
from the lubricating oil of fuel which entered 
said oil as impurity, and supplying the engine 
When the temperature of the exhaust gases is 
above the said point with fuel expelled from the 
lubricating oil and with essentially heavy fuel 
having substantially the temperature at which 
light fuel is supplied to the engine. 

NILS GUSTAF ALBERT GUSTAFSSON. 
O 


