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UNITED STATES 
1,470,967 

PATENT OFFICE. 
LAURENCE E. FRENCH, OF SEBASTOPOL, CALIFORNIA. 

EU-APOB2ING SYSTE. 

Application filed April 22, 

To all whom it may concern: 
le it known that 1, LAURENCE E. FRENCH, 

a citizen of the United States, residing at 
Sebastopol, in the county of Sonoma and 
State of California, have invented new and 
useful Improvenaents in Fuel-Vaporizing 
Systems, } which the following is a speci 
fication. 
This invention relates to an internal com 

is ustion engine and particularly pertains to 
a fuel vaporizing system therefor. 

In the use of heavy fuel, it is often found 
necessary to start the engine on some light 
and volatile fuel and to operate on this fuel 
for some little time to give the entire en 
gine and radiator time to attain normal 
working temperatures, as the condensation 
of heavy fuel in a cold engine often causes 
damage to the cylinders, due to the removal 
of the lubricating oil, and other troubles 
through the dilution of lubricating oil in 
the crank case. 

It is the principal object of the present 
invention to provide a fuel vaporizing sys 
tem with which heavy fuel may be used 
while the engine is normally running and 
which system provides simple means where 
by a light and more volatile fuel may be 
used in starting and warning the engine, 
said system enabodying ineans for unitarily 
controlling both of said carburization 
mechanisms. 
Other objects of the present invention are 

to provide means of carburization, whereby 
heavy fuel may be finally gasified by being 
finely pulverized and then efficiently lated 
at reduced pressure during vapori, stion. 
This is due to the fact that the wide range 
of temperature of the exhaust gas of the 
engine under different throttle openings 
nakes it normally impossible to exhaust 
heat a non-volatile fuel sufficiently on a nearly closed throttle without overheating 
the mixture on open throttle to a point 
where loss of volumetric efficiency and pre 
ignition occurs. Such a condition, it is 
known, will seriously lessen the maximum 
power of the engine, and it is an object of 
this invention to provide a systern which 
will heat to vaporization, the heavy fuel 
inixtures carried to the engine cylinders on 
closed throttle, with decreasing proportion 
of heal as the cylinder 'compression' and in 
take gas velocity increases with opening of 
the throttle, thereby automatically insiur 
ing that an efficient mixture of gaseous fuel 

1819, serial No. 291,844. 

will at all times be delivered to the engine 
without reference to the load upon the en 
gine or its speed of rotation. 
The present invention contemplates the 

use of a volatile fuel carbureter and a heavy 
fuel carbureter, both united to an intake 
manifold, said heavy fuel being provided 
with means whereby it may be Sally Wa 
porized by heat derived from the exhaust 
manifold of the engine, and its flow and temperature automatically controlled by the 
control of the two carbureters. These carbu 
reters collectively furnish a starting fuel jet 
for light fuel and three fuel jets have heavy 
fuel which comprises an idling jet always 
functioning at a constant rate of flow when 
the engine operates, an intermediate jet, 
which begins to function at a constant rate 
of flow when a predetermined rate of engine 
speed has been reached and a third fuel jet 
which begins to function when another 
higher rate of speed has been reached and 
through which the flow increases in direct 
ratio, to an increase in engine speed. 
The invention is illustrated by way of ex annple in the accompanying drawings, in 

which 
Fig. 1 is a view in side elevation, disclos 

ing an internal combustion engine fitted 
with an intake and exhaust manifold, and further illustrating the application of the 
present system thereto, the manifolds of 
which are broken away, clearly disclosing 
the invention. 

Fig. 2 is a view in plan, illustrating the 
manifold connections between the main in 
take pipe and the two separate carbureters, 
further disclosing the main butterfly valve 
and the fuel valve. i 

Fig. 3 is an enlarged view in vertical see 
tioi, as seen on line 3-3 of Fig. 1, disclos 
ing the relation between the fuel valve and 
the main throttle valve. 

Fig. 4 is the view in plan, illustrating the 
arrangement of the heavy fuel carbureter. 

Fig. 5 is a view in longitudinal central 
section, through the carbureter, shown on 
Fig. 4, and clearly discloses the float ar 
rangement as well as the vaporization sys 
tem therefor. 

Fig. 6 is a view on end elevation, showing 
the carbureter disclosed in Fig. 4 and Fig. 5. 

Fig. 7 is an enlarged fragmentary view of 
the heavy fuel carbureter, as seen on line 7-7 of Fig. 4. 

Fig. 8 is an enlarged fragmentary view 
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of the heavy fuel carbureter, as seen on line 
8-S of Fig. 4. 

Fig. 9 is an enlarged view in detail, show 
ing the fuel inlet nozzle to the heavy fuel 
'arijareter and to the intake manifold of 
the engine. 

Fig. 1() is a fragmentary view of a nozzle 
used in the heavy carbureter. 
The invention is illustrated in the acconi 

panying drawings, in which 10 indicates an 
internal combustion engine. This engine is 
here shown as fitted with an exhaust mani 
fold 11 and intake inanifold 12, the mani 
folds in the present instance both being 
shown as upon the sale side of the engine. 
The intake manifold is formed with cen 

tral downwardly extending portion 13, hav 
ing a bolting flange at the botton thereof 
for receiving a T manifold connection 15. 
The manifold connection 15 carries a main 
butterfly valve 16, shown in Figs. 1, 2 and 
3. This valve is mounted upon a rotative 
stem 17 to one end of which is secured an 
operating lever 18. The opposite end of the 
stem is formed with a fuel valve duct 19 
which register with a fuel passageway 20, 
formed in the wall of the T 15. 
By reference to Fig. 3, the exact relation 

of the butterfly valve 16 and the duct 19 for 
the fuel valve control is clearly shown as 
one end of the passageway 20 is fitted with 
a fuel supply-pipe 21, while the opposite end 
is provided with a connection 22. At one 
end of which connection a pipe 23 is secured 
and at the opposite end, a vaporizing pipe 
24 or as shown in Fig. 2. The vaporizing 
pipe 24 is shown as being led up and into 
the exhaust manifold 11, after which it is 
brought c, t through the wall of the mani 
fold, and is led to an elbow 25. This elbow 
is particularly shown in Fig. 9 as extending 
through the side wall of the intake mani 
fold. It is there fitted with a tube 26 which 
has a heveled end, and which is enclosed 
within a shield member 27. Through this 
tube and the shield member, the gaseous fuel 
which has been vaporized within the exhaust 
pipe is drawn into the intake manifold for 
the purposes of carburization. 
The opposite end of the connection 22, 

which is fitted with the pipe 23, communi 
cates with a heavy fuel carbureter 27, as in 
ilicated in Fig. 1. This earli reter is fas 
tenel in one ent of the T anifoli naenber 
1, while the other leg of the T is in connec 
tion with a light fuel earli reter 28. The 
light fuel carbureter 2N may be of any de 
sired construstion and may be the carbureter 
originally designed for use upon the engine. 
In any case it is fitted with a cut-off valve 
29 by which the flow of gaseous fuel from 
this carbureter to the engine manifold may 
be established or discontinued. This cut-off 
valve has a lever in alrect connection with 
the lever 31 of the cut-of valve 32 carried 
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by the heavy fuel carbureter 27. This con 
nection is made by a rigid connecting rod 33 
shown in Fig. 1. It is intended that the 
cut-off valves 29 and 32 will be alternately 
thrown to extreme positions, the gaseous 
fuel being controlled at all times by the 
main throttle valve 16. 

Reference being particularly had to Fig. 
5. it will be noted that the heavy fuel car 
lireter 2 is formed with a bowl 34 within 
which a float member 35 is mounted. This 
netraber is here slown as hanging from a 
lever arm 36, pivoted upon a pin 37 at one end 
of the bowl, and which actuates the verti 
cally movable needle valve 38. The needle 
valve 38 is disposed to seat at the lower end 
if a fuel inlet (luct 39, which is in communi 
cation with a fuel inflow well 40. The well 
40 is fitted with a fuel pipe 41, by which the 
fuel is led from any suitable source of sup 
ply. An outflow passageway 42 is formed 
from ther bottom of the carbureter bowl 34, 
and communicates with a spray nozzle 43. 
This nozzle extends upwardly into an air 
chamber 44, and its upper end is surrounded 
by an air tube 45. The tube 45 does not fit 
closely around the nozzle 43, but provides 
a space between the two members through 
which air may be drawn, and its circula 
tion established. The upper end of the tube 
enters an air intaking throat 46, through 
which air is directly admitted to the butter 
fly cut-off valve 32 and froin thence will flow 
to the engine. The suction of the air pass 
ing through this tube 46 will draw the fuel 
upward through the members 43 and 45 and 
will cause this fuel to unite with the gas 
and the air in a manner to for a suitable 
fuel mixture for the engine, the mixture 
then flowing to the manifold member 15 and 
upwardly to the intake manifold 13. 
The float chamber 34 does not alone con 

trol the supply of fuel for the engine. 
Means are provided whereby a certain 
amount of the heavy fuel may be deviated 
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from its course to the vaporizing members . 
43 and 45, and allowed to pass through the 
vaporizing tube 24, as more clearly shown 
in Fig. 1 of the drawing. By reference to 
Figs. 7 and 8, the details of the construction 
of the carbureter, are shown. It is to be seen 
that the float bowl 34 is connected with an 
outlet duct 47 leading from the lotton of the 
how to a cavity 48 This cavity extends ver 
ti'ally and is separated from the main body 
of the bowl by a vertical intermediate wall. 
l'arallel to the cavity 48 is another compart 
ment 49, which communicates there with 
through a bottom duct 50. The cavity 48 is 
open to the atmosphere while cavity 49 is 
enclosed and is fitted with a nozzle member 
51, having a downwardly descending duct 
52, through which gaseous fuel may pass in 
a manner hereinafter described, and an open 
ing 53, through which air may flow to the 
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cavity. 49. The inflow of fuel to the cavit 
48 from chamber 34 is controlled by an ad 
justable valve 54, which extends through the 
cavities; 48 and 49 and is adjusted from the 

The nozzle member 51 
: extends within the lower end of its passage 

1. 

way 52 considerably below the fuel level 
A-A in the float chamber 34, thus establish 
ing a fuel head above the lower end of pas 
sageway 52 and below the fuel level A-A. 
The duct 52 communicates with the port 55, 
which port leals directly to seat 56 of a 
valve stem 57. Walve stem 57 is clearly 
shown in Fig. 5 as carrying the butterfly cut 
of valve 32, its lower end being formed with 
a transverse passageway 58, by which the 
control of fuel flowing from the opening 55 
to the fuel supply tube 21 is brought about 
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as the cut-off valve and its stem are ro 
tated. . 
After the fuel which has been deviated 

from the vaporizing nozzle 45 and has 
passed through pipe 21, it will flow through 
the tube 24 enclosed within the exhaust 
manifold, and will thereafter he delive 

e 

sired, the fuel may ascend from another 
chamber of the heavy fuel carbureter 27, 
where the heavy fuel will be more thor 
oughly vaporized anil a more perfect car 
burization produced. This flow takes place 
through the pipe 23, clearly shown in Fig. 8 
as leading from a metering chamber 59. The 
chamber 59 is formed alongside of the car 
bureter bowl 34 and communicates there with 
by means of the duct 60. The sectional area 
of the tube 23 is considerably greater than 
the area of the passageway occurring between 
the tube and the compartment 59, as indi 
cated in Fig. 10. Here it will be seen that 
the end of tube 23 is fifted into at elihow. 
nozzle member 61, having a restricted end opening 62. This opening admits the fuel 
from the compartment 59 to the tube, suck 
ing out all the fuel passing in from the float 
chamber 34 through the Qpening 60 and 
maintains the liquid at , reduced pressure 
when the engine operates at low tempera 
ture. This position of the nozzle 62 is con 
siderably lower than the level of the fuel, 
as indicated on line A-A of Figs. 7 and 8. 
In order to more thoroughly complete the 
vaporization of the fuel, an air inlet pipe 63 
is provided and communicates with the up 
per end of the cavity 59 through an opening 

air inlet tile 63 extens vertically 
and terminates at a point above the exhaust 
manifold, as particularly shown in Fig. 1. 
This, inlet tube is opened at its upper end, 
and is surrounded throughout its length by 
l, jacket, 67. This jacket is in cosmunic. tion with the side of the exhaust manifeld 
and is filled with a heated gas, which will 
warm the air passing through the tube and 
deliver a warmed air to the compartment 59, 

throwing 

8 

this air uniting with the fuel which passes 
from this compartment through the open 
ing 62. 

he control of the present system is ef 
fected by the usual hand throttle lever 70 
mounted upon the steering column or the 
steering wheel of an automobile and which 
is connected with the arm. 18. While the cut 
of valves 29 and 32 are controlled by foot 
lever 68, which is fastened at the upper end 7 
of a pushrod 69. This push rod is secured to 
the connecting rod 33, with which levers 29 
and 31 are united, and will alternately open 
and close the butterfly cut-off valves 29 and 
32 of the gasoline and heavy fuel carbureters, 80 

them to extreme positions. The 
cut-off valves 29 and 32 are cross-connected 
so that when one is opened, the other is si 
multaneously closed and vice versa. Upon 
closing valve 32, the fuel valve 58 closes off, 8. 
the suction from pipe 21simultaneously so 
that no heavy fuel may pass through this 
pipe during the operation of carbureter 28 
although the valve 19 may be open. 
In operating the present invention, the " 

engine is started by any desired means and 
the push button 68 is drawn back to close 
the cut-off valve 32 and to open the cut-off 
valve 29. The engine will thus be started 
on a gasoline fuel from the carbureter 28, 
the speed of the engine being controlled by 
means of the master throttle valve 16. This 
valve, as shown in Fig. 1, is mounted in the 
vertically extending leg of the T manifold 
member 15. When the engine has attained its 
normal workin ture, the push but 
ton 68 is manipulated to completely close 
the cut-off valve 29 and to open the valve 
32. The heavy fuel carbureter 27 will then 
be set in action, and carbureter 28 rendered 
inoperative. 

hen considering the carbureter 27, the 
operation is found to be in three distinct 
phases, depending on the opening of the 
main throttle valve 16. The first phase is 
established when the throttle is closed or 
nearly closed, and represents a car speed on 
a smooth level road at five to ten miles per 
hour. This speeed we will designate as the 
idling' speed. The second phase is estab 
lished when the throttle 16 is partially 
opened and represents a car speed of ten to 
twenty miles an hour, this speed being des 
ignated as the “intermediate's E. The 
third speed is established when the throttle 
16 is wide open or nearly go and represents 
a car speed on the level of from twenty to 
forty miles per hour, which speed is desig 
nated the "high” speed position. 

During idling speed the operation of the 
carbureter is as follows: The fuel valve 19 
is simultaneously closed with the closing of 
the throttle 16, as particularly shown in the 
sectional view of Fig. 3. The intake pipe 
13 will thus be closed and a suction will E. 
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established in this: portion of the pipe, 
| eaching approximately nine pounds per 
square inci under these conditions. The va 
porizing tule 23 is subjected to the intake 
sliction through its connection with the in 
take lipe at the T 22; hence, valve 19 is 
closed and the intake vacuum is communi 
cated to the tile 23 and thence to the mem 
her (5i, and creates a suction through the 
opening 62 in this spray member. The re 
striction of this opening is shown in detail 
in Fig. 1. and has an important bearing on 
the operation in two distinct matters, which. 
will he explained shortly. Fuel is then ad 
mitted to the cavity 59 through the port 60 
and froin the float chamber 34. The level 
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of the fuel is maintained by the float. 35 along the line A-.A., as indicated in Fi 
and N. The amount of fuel entering the 

chauber 59 is determined by the position of 
the needle waive 49' 59 at the bottom of the 
float chamber, and also the head of fuel rep 
resented by the difference in level from the 
line A-A to the lower port opening of pas 
sage way (32. Air is admitted to the cavity 
19 through the port 64 by the tube 63, the 
air entering this tube at a point above the 
exhaust manifold and being heated as it 
passes downwardly therethrough. As has 
been previously explained, the heating of 
this vertically descending tube is brought 
about by the delivery of the exhaust gases to 
the outer surface thereof, and passing along 
a jacket surrounding the sane. 
The restricted opening 62 at the end of 

the nozzle 61 insures that the full vacult in 
in the intake pipe 13 will be effectively 
transferre throughout the length of va 
orizig tale and tube 23 to a point directly 
elhin the restriction and that a reduced 
pressure will tie producel in tube 23. This 
ilu etion of pressure below atmospheric: 
ressie in the heated portion of the tailbe 24 

is quite necessary to the proper vaporization 
of heavy fied under ordinary conditions. 
cue to the lowering of the boiling point of 
the fuel passing through this taille. It is 
iderstoor that the temperature of the ex 

last gas in the average coulbustion engine, 
as use it attiobiles is a lot 25) alar 
inheit in the idling position. \s the soil 
ing poilt of kerosene ranges from about. 
39) to 500 Fahrenheit at at nic spheric 
It'ss e, it is only iy retuiting the It'ssile 

in reaking up the fuel that lesirable re 
sults can be obtaine her “illing condi 
its. It will be not 'til th: it air eiters the 
(eir (52 sittaneously with the fuel at 
that the high velocity chtained by using the 
restricteil ening causes the fuel to be ef 
fectively irken up into a line spray which 
is earlie ling loy the air. leiating to this 
operation. it has been demonstrated that a 
given heating surface- will evaporate nearly 
four times the quantity of liquid fuel when 
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that surface is subjected to a finely divided 
liquid spray instead of an unbroken column 
of liquid. In the present instance, it will 
be recognized that a finely divided spray 
will be produced, due to the inrush of heate 
air from the tube 63 and the liquid which 
will be drawn to the tube 23. e fing di 
vision of the fuel and the reduction of pres 
sure during the heating are accomplished in 
the present system largely by means of the 
restricted opening at the entrance of the 
nozzle 61. It will be noted that the amount 
of fuel which is fed into the cavity 59, as 
shown in Fig. 8, is constant as determined 
by the fuel head in the float chamber 34, 
and the metering hole 60, and that the fuel 
passing through 60 is in no way dependent 
upon the amount of air passing through the cavity or the suction existing in the vapor 
izing tube. The fuel to be vaporized will 
thus be drawn from the carbureter 27, and 
will be delivered gasified, to the intake mani 
fold of the engine, to there unite with the 
air passing directly from the carbureter. 
This condition takes place when the entrine 
is in what has been termed its “idling' po 
sition and it will be noted that the fuel flow 
will be constant. ' 
When the engine is to be operated at an 

intermediate speed, the throttle valve is op 
erated by the lever 18 and will swing in the manifold, as particularly shown in Fig. 3. 
Simultaneous with this swinging motion. 
the opening in the duct 19 is produced and 
it then registers with the passagewa w 17 an 
20 at the opposite sides thereof. Now, when 
this operation takes place, communicatio 
will be established between the pipe 2-E and 
the pipe 21 and thus suction, as slow n, will be 
established through the tube 24 to the tube 21 
as well as through tube 23. This tabe 
21 leads into other parts of the carbureter. 
as more clearly indicated in Fig. 7. When 
the butterfly valve 16 is initially opened, 
there will be but a very slight drop in the 
suction pressure, as permitted through the 
pies 21 and 23. This suction will be trans 
mittel to the restricted opening 52 in the 
low inwardly descending nozzle, shown in 
Fig. ... as communicating with the passage 
49. As the nozzle inlet is only slightly be: 
low the depth of the level A-A, there 
will be a slight drop in pressure to cause the 
fuel level in the cavity 49 to drop to the 
point of exit of the opening 52, accur 
anied by the air entering the opening 33 in 

this nozzle. The result will be that a con 
siderable spray of this fuel will be producest 
in the larger portion 55 of the outlet pas 
sageway. As the main throttle 16 is fur 
ther opened, more 'air will be admitted and 
simultaneously the fuel valve 19 will be fur 
ther opened, increasing the suction on the 
nozzle opening 52. The fuel level will thus 
be lowered from the point show by the 
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lines A-A in the cavity 48 to the point of 
the drilled passageway 50, which connects 
the cavities 48 and 49. This increases the 
fuel head and consequently increases the 
flow of fuel at the needle and through the 
duct 47 into the cavity 48, and thence to the 
nozzle 52. It will be noted that as the cav 
ity 48 is opened at the top, no incredise in 
fuel will be obtained in this cavitv. due to 
an increased suction in the adjoining cavity 
49 after air begins to enter the passage 50 
simultaneously with the fuel, but, owing to 
air entering the hole 53, considerable reduc 
tion of pressure must occur in passageway 
55 before a reduction of pressure occurs in 
the cavity 49. The ratio of the diameters 
of holes 52 and 53 thus bear an important 
relation to each other in governing this ac 
tion. The holes are normally about the 
same diameter. N 

It is very important that some flow of 
fuel be maintained at all times through the nozzle 52, even with a very light suction in 
55. With the slight fuel head represented 
by the difference in level A-A to B-B, 
this condition is met and the fuel flow in creased in exact proportion to the increase 
of suction in the port 5 until the fuel level 
in 48 reaches the hole 50, after which no in 
crease of fuel feed is possible, but a con 
stant flow maintained with any further in 
crease of suction. - 
When the engine is to be driven at “hig 

speed,” the throttle valve 16 is widely 
opened, and the velocity of the air passing 
through the passageway 46 will be mate 
rially increased to a point at which suction 
on the tube 45 will draw the fuel up from 
the chamber 34 through the stem 43 and into 
the passageway 46, thereafter to be deliv 
ered to the engine manifold. This fuel will, 
of course, be atomized and will be in a finely 
divided state, thoroughly mixed with the 
air entering the intake of the engine. While 
the fuel entering the air from nozzle 43 is 
not heated directly in any way by the ex 
haust gases, the velocity of the air on open 
throttle is nevertheless sufficient to cause a 
fine division of pure spray which forms a 
very readily combustible mixture. while at 
the same time heated fuel from tubes 21 sand 
23 is, being delivered to the manifold 
through pipe 24, The heat of cylinder com 
pression and the temperature of combustion 
are also gre 
throttle which assists combustion. Particu 
lar attention is called to this feature of the 
resent invention, and to the advantages to 

E. gained thereby. The exhaust tempera 
ture on open throttle averages about 1300 Fahrenheit at high speed. In other sys 
tems heretofore used the entire mixture or 

reatly increased on wide open. 

5 

exhaust at different throttle openings and varying speeds, it is rarely possible in these 
other systems to get sufficient heat on a 
nearly closed throttle without incurring an 
overheated mixture on open throttle to a 
point where loss of efficiency and pré-igni 
tion conditions occur to seriously lessen the 
maximum power of the engine. In the pres 
ent system, the mixture is run into the en 
gine, at high engine speed, at a very low 
temperature, and this entails practically no 
power loss on open throttle and on closed 
throttle practically the entire mixture is heated to a point insuring thorough vapor 
ization. This is accomplished in the opera. 
tion by an automatic action, and also insures 
a proper graduation of heat for the fuel 
under varying conditions, and regulates automatically the proportion of cold air 
used, at intermediate speeds. Y It will thus be seen that the present sys 
ten embodies the use of duplex carburiza 
tion, whereby light and heavy fuel may be 
alternately delivered to the intake manifold, 
and which also incorporates means for auto. 
matically raising the temperature of a cer 
tain percentage of the heavy fuel in direct 
ratio to the rising temperature of the ex 
haust gases delivered from the engine, and thus insuring that a maximum efficiency of 
the carburization system will be attained at 
all times, and that ease in starting the en 
gine may be produced. . . 
While I have shown the first form of my 

inventign as now known to me, it will be un derstool that various changes in the con 
bination, construction and arrangement of 
parts may be made by those skilled if the 
art, without departing from the spirit of 
the invention as claimed. . . . . Having thus described my invention, what 
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I claim and desire to secure by Letters Pat . 
ent is- . . . 

1. In combination with an internal bustion engine having intake and exhaust 
manifolds, heavy and light fiel carbureters, 

10 

connecting with said exhaust manifold and adapted to be alternately placed is com 
munication there with an auxiliary fuel passageway leading from one of the car 
bureters to the intake manifold and a master throttleakapted to control the flow of fiel 
EiE of the cirbureters to the engine/ 
and figulate the flow of fuel through the 
auxiliary, passageway. . . ; A 

2. In combination with explosive engine 

5 

120 

having an intake manifold, an exhaist mini 
fold connected with said engine, a carbureter 
in communication with said, engine, a fuel vaporization pipe leading from this carburei. 
ter to a point in the intake minifold, a 
master valve for controlling the flow gf fuel. 

nearly a constant proportion of the entire and air from the carbureter to the engine, 
to the wide range of the temperature of the the flow of liquid fuel through this vapori 
mixture is heated by the exhaust. Owing and the ston of said master XYE.g. 
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zation pipe in ratio to the volumetric flow 6. In combination with an internal com 
of gaseous fuel admitted by the master valve, bustion engine having exhaust and in talke 

3. In combination with an internal com- manifolds, a carbureter ruville with a loat 
bustion engine having an intake and an bowl, a master valve interposed between the 
exhaust nanifold, a light fuel carbureter in carbureter and the engine, lucans for pre 
connamunication with said intake manifold, a heating the liquid fuel at a reduce pressure 
heavy fuel carbureter in connection with said, when the master valve is in a slightly opened 
intake manifold, a vaporization tube leading condition and cle livering the sale to the 
from the heavy fuel carbureter through the intake manifold at a point between the mas 
exhaust manifold and connecting with the ter valve and the engine, means for creating 
intake manifold at a point between the en- a delivery of fuel through the preheating 
gine and the throttle valve, whereby suction means under a definite head of liquid when 
influence may be exerted thereto, a valve con- the master valve is in an in termediate posi 
trolled simultaneously with the main valve tion, and leans for directly carbureting gras 
in the manifold, whereby the flow of fuel cous fuel and drawing it into the engine 
to the vaporization tube may be regulated when the tly cott le is approximafely open. 
in proportion to the opening of the main . A nozzle by which gaseous fuei is ad 
fuel valve. mitted to an intake la: Inifold. coliprising : 

4. In a fuel vaporization system, the com- tube projecting into the marijolt at sub 
iination with an internal combustion en- stantially right angles to the law of air 
it'. having intake and exhaust manifolds, there througl. the f : it title being cut 

of a T manifold in connmunication with off at a airle rise it an obliklic opening 
the intake manifold, a light fuel carbureter facing in the direction of flow through the 
connected to one leg of the T, a heavy fuel Inani fill and a cylindrical sleeve into which 
carbureter connected to the opposite leg of said nozzle projects and which sleeve is open 
the T. control valves regulating the flow of at its opposite ent is to permit a free flow of 
gaseous fuel from each carbureter to the . . .ir the rethrough. 
respective legs of the T manifold and con- 8. A gaseous fuel carbureter having a low 
nected for simultaneous operation in alter- speed fuel jet, all intermediate speed fuel jet 
nate directions, a throttle valve controlling and a high speed fieljet. all of which speeds 
the flow of fuel from either of said carburet- relate to the speed of the engrine upon which 
ers to the manifold, a fuel suction pipe con- the carbureter is mounted, a throttle valve 
neeting with the heavy fuel carbureter, and for directly controlling the flow of air from 
after passing through the exhaust manifold, the carbureter to the engine and the per 
leading to the intake manifold, and valve formance of the high speed fuel jet, means 
means controlled by movement of the throt- operated thereby for successively a tax col 
tle valve, whereby the degree of suction in lectively causing the low and interiheliate 
the suction tube will be regulated simulta- speed nozzles to function when different e 
neously with the regulation of the flow of gine speeds have been reached an at : seed 
gaseous fuel to the manifold. lower than the speed at which the ligh 

i5. A carbureter comprising a float bowl, speed nozzle operates and means for heating 
a fic inlet well disposed above one end of the fuel passing from the low speed nozzle 
said bowl and in communication there with, to the engine. 
a alve menber for regulating the flow of 9. A gaseous fuel carbureter havir a low 
fuel from the well to the bowl, a float within speed fuel jet, an intermediate spee; fuel jet 
the bowl for controlling the valve, a fuel and a high speed fueliet, all of which seels 
nozzle in connmunication with the opposite relate to the speed of the engine upon which 
site of the bowl and cxtending vertically, a the carbureter is mount et, a throttle valve 
nozzle tube telescoping over the mouth of for directly controlling the flow (if a from 
the nozzle and extending upwardly through the carbureter to the engine ai) ille e 
the cover of the float bowl, an air passage- formance of the high site's fic it, ric: ns 
way standing at right angles to the nozzle operated there isy for successively and col 
tute and with which it connaunicates, a hut- lectively crising the low and intern; ediate 
terfly valve adapted to be interposed between speec isozzle to function when liff'ire it 'til 
the point of communication of the tube with gine seeds e it'en realed in latt si c'ei 
the passageway and the engine with which it lower : in t , speed at which the iligh she'd 
cominicates, fuel cavities formed within nozzle operates and leans for heating the 
the bowl portion of the carla reter, suction fuel passing from the low speed nozzle to the 
pipes in communication there with and after engine, and means for creating a low press 
passing through an exhaust manifold lead- sure on the fuel passing from said low speed 
ing to an intake manifolii, and ineans for nozzle whereby it will be more readily simultaneously controlling the degree of suc- vaporized while passing to the engine. 
tion existing in said pipes and the volume 10. A gaseous fuel carbureter having a 
of slow of gaseous fuel from the carbureter high speed fuel nozzle adapted to begin 
to the engine. . functioning after a predetermined engine 
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speed has been reached and to increase the 
flow in direct ratio to the increase in engine 
speed, an intermediate speed nozzle having 
a constant rate of flow and beginning to 
function at a lower rate of engine spreed than 
that of the high speed nozzle, a low speed 
nozzle laving a constant rate of flow and be 
ginning to function with the initial rotation of the engine and continuously operated 
throughout the performance thereof, a 
throttle valve for controlling the flow of air 
to the engine and thereby directly control 
ling the operation of the high speed nozzle, 
and indirectly operated means controlled by 
the movement of the throttle valve whereby 
the low and intermediate speed nozzles may 
be successively placed in operation. 

11. A gaseous fuel carbureter having a 
high speed fuel nozzle adapted to begin functioning after a predetermined engine 
speed has been reached and to increase the 
flow in direct ratio to the increase in en 
gine speed, an intern ediate speed nozzle hav 
ing a constant rate of flow and beginnin 
to function at a lower rate of engine spee 
than that of the high speed nozzle, a low 
speed nozzle having a constant rate of flow 
and beginning to function with the initial 
rotation of the engine and continuously 
operated throughout the performance there 
of, a throttle valve for controlling the flow 
of air to the engine and thereby directly 
controlling the operation of the high speed 
nozzle, an indirectly operated means con 
trolled by the movement of the throttle valve 
whereby the low and intermediate speed 
nozzles may be successively placed in opera 
tion, and means for heating the fuel passing 
from the intermediate and low speed nozzles 
and to the engine. 

12. A gaseous fuel carbureter for internal 
combustion engines comprising a main 
nozzle, a throttle valve and controlling the 
performance thereof, a low speed nozzle, 

7 

means connecting this nozzle with the mani 
fold of the engine at a point above the 
throttle valve and means actuated by the 
throttle valve for establishing operation of 
said low speed nozzle, and means for creat 
ing low pressure upon the fuel passing 
from the low pressure nozzle to the engine 
whereby it may be vaporized at low tempera 
ture. 

13. A gaseous fuel carbureter for internal 
combustion engines comprising a main 
nozzle, a throttle valve and controlling the 
performance thereof, a low speed nozzle, 
means connecting this nozzle with the mani 
fold of the engine at a point above the 
nozzle with the manifold of the engine at a 
point above the throttle valve and means 
actuated by the throttle valve for establish 
ing operation of said low speed nozzle, and 
means for heating the fuel passing from said 
nozzle to the engine. 

14. A gaseous fuel carbureter for internal 
combustion engines, comprising a main 
nozzle, a throttle valve and cyntrolling the 
performance thereof, a low speed nozzle, 
means connecting this nozzle with the mani 
fold of the engine at a point above the 
throttle valve and means actuated by the throttle valve for establishing operation of 
said low speed nozzle, and means for heat 
ing the fuel passing from said nozzle to the 
engine, and means for creating a low pres 
sure upon the fuel passing from the low 
ETE nozzle to the engine whereby it may e vaporized at low temperature, and means 
for delivering heated air to pass through 
the low fuel nozzle with the liquid fuel. 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing 
Witnesses. 

LAURENCE E. FRENCH. 
Witnesses: 

A. C. KRAMER, 
C. PAULsoN. 
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