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FUET, SYSTENI FOR, INTERNAL-COMBUSTION ENGINES. 

Application filed August 3, 1920. Serial No. 400,905. 

My invention relates to a fuel System for The mechanical devices of my improved 
internal combustion engines, and has, among fuel system include fuel feeding means and 
other objects, that of finely atomizing the atomizing and vaporizing means for trans 
liquid fuel and by other means than that of forming the liquid fuel into a vapor before 60 
the air current which supplies the air for admixture therewith of air. Such means in 
the explosive mixture; and thereby overcoln clude the float chamber 12 with the float 13 
ing the defect often occurring of a “wet” therein upon the needle valve 14 controlling 
mixture due to insufficiently atomized par- the entrance of the liquid fuel from the fuel 
ticies of the liquid fuel carried along by the inlet conduit 15, all designed to maintain a 65 
swiftly moving air current into the engine predetermined level of the liquid fuel in the 
cylinder. float chamber. A fuel delivery conduit 16, 
Another object of my invention is to Sub- shown in the illustrative embodiment as in 

stantially vaporize the liquid fuel, and pref- the casting of the float chamber, is controlled 

5 

erably before the admixture, thereto of the at will by a needle valve 17. O 
15 main body of air, to form an explosive mix- The atomizing and vaporizing means in 

ture. clude, in the illusrative embodiment, a right 
A further object is to employ the exhaust angled chamber formed of two hollow cast 

gases of the engine as the atomizing, and, by ings 18 and 19 united by means of their 
reason of their heat, as the vaporizing me- flanges 20 and 21 and the bolts and nuts 22.75 

2 dium. In the lower meeting faces of the fianges 20 
My invention consists in an apparatus for and 21, Semi-circular grooves are formed to 

accomplishing these and other objects, which provide a vertically extending bore for the 
will be apparent from the following descrip- insertion of the upwardly extending arm of 
tion and from the accompanying drawings the liquid fuel pipe 24, the horizontal arm 80 

25 of one illustrative embodiment of my appa- of this pipe being connected through the nip 
ratus.-in which- ple 25 to the outlet from the conduit 16. 
The single figure is a longitudinal Sec- The upwardly extending arm of the liquid 

tional view through the cylinder of an in fuel pipe 24 terminates in a nozzle 24' sub 
ternal combustion engine, the valved inlet stantially at the center of the atomizing and 85 

80 and outlet passages, and the inlet manifold vaporizing chamber. 
thereto, and showing the exhaust conduit in At One end of the horizontal portion of 
elevation, and the devices of my fuel system, the atomizing and vaporizing chamber, the 
associated therewith, partly, in vertical Sec- left-hand end as viewed in the drawings, a 
tion and partly in elevation. hollow boSS 26 is formed having an aperture 90 

35 The internal combustion engine with for the insertion of the pipe 27 leading from 
which my fuel system is employed may be of the exhat 1st conduit. , the pipe 27 terminat 
any type in which an atomized or vaporized ing in a nozzle 28 directly in line with but 
liquid fuel mixed with air forms the charge. transversely disposed to the fuel nozzie 24. 
In the illustrative embodiment have shown The pipe 2 is of small cross-sectional 95 

40 a four-cycle engine having a cylinder 1, pro- area and capacity as compared with the ex 
vided with a clearance Space 2 to which the haust. c9nduit 7, and is thus designed for the 
explosive charge is admitted upon the suc- entraining from the exhaust conduit of a 
tion stroke by the spring-seated and suction- Comparatively small quantity of the unspent 
operated inlet valve 3, and from which the exhaust gases in a stream moving at high 100 

45 exhaust gases are ejected through the Spring- Velocity. 
seated exhaust valve 4, Operated mechani- Between the exhaust delivery nozzle 2: 
cally in its opening movement in the usual and the fuel nozzle 24 is a gauging disk 29, 
or any desired manner, a conventional show- its periphery tightly fitting the interior Wall 
ing of can 5 and cam-rod 6 being here of the chaliber 18, and having a central ap- 105 

50 deemed sufficiently illustrative since my in- eliture 30, the center of which aperture is in 
vention does not leside in these features. line with the exhaust nozzle 28 and the fuel 
An exhaust conduit 7 leads from the ex- nozzle 24'. This aperture is designed in 

haust valve chamber 8, and an air inlet con- size to gauge the quantity of exhaust gases 
duit 9 leads to the charge inlet valve cham- to be passed therethrough and across the fuel ll0 

55 ber 10, which air inlet conduit is controlled nozzle 24, and a plurality of disks having 
by a throttle valve 11. 'arying sizes of apertures may be provided 
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for separate insertion and use in the chamber 
18 if variation in the quantity of exhaust 
gases for atomization and vaporization is 
Clemanded. 
The vertically depending portion of the 

hollow casting S is provided with a flap 
valve 31 normally maintained in closed pC 
sition by a curved spring 32 so that a silip 
is provided for the reception by gravity. Of 
the non-fluid particles in the exhaust stream 
emerging from the nozzie 28, the inpinge 
ment of the exhaust stream emerging from 
the nozzie 28 against the gauging disk 
facilitating the separation of these particles 
there from. The particles thus separated and 
delivered into the stump can be "e1}}oved by 
a manual movement of the flap valve to open 
positioi), as will be apparent. 
In the closed end of the atomizing and 

vaporizing chamber opposite to that in 
which the exhaust delivery pipe 2 is in 
serted, the right-hand end as viewed in the 
du'awings, the horizontal aim of a right 
angled pipe 33-is inserted, which pipe is 
connected to the pipe 34 in the air inlet pipe 
by the screw-threaded nipple 35 and nut 36, 
as shown. 
The pipes 33 and 34 are of like cross-sec 

tional area and preferably slightly larger 
than the liquid fuel pipe 24 or the exhaust 
delivery pipe 27, but of Small capacity as 
compared with the air inlet conduit 9 and 
the atomizing and vaporizing chamber. 
The pipe 34 preferably extends the entire 

length of the upwardly extending portion of 
the air inlet conduit and into the charge 
inlet chamber 10, there terminating: in a 
nozzle 37. 

Rearwardly of the nozzle 37, and for con 
venience with its peripheral portion held be 
tween the flanges 38 by which the air inlet 
conduit is secured to the inlet valve cham 
ber, is a disk 39 having a central aperture 40 
through which the pipe 34 extends; such 
disk functioning to reduce the area of the 
aii’ passage. 
A throttle valve 41 is provided in the 

atomizing and vaporizing chamber between 
the liquid fuel nozzle and the inlet to pipe 
33, as shown. 

t is to be understood that when an engine 
having multiple cylinders is used, the air 
inlet conduit 9 and the exhaust conduit 7 
are in the form each of a manifold having 
branches to the respective cylinders and the 
single pipe 33 from the atomizing and va 
porizing chamber is secured to separate 
pipes, functioning as does the pipe 34, and 
extending through the branches of the air 
inlet manifold to the respective cylinders. 

For the starting and initial operation of 
the engine, a carburetor of the customary 
type, connected to the air inlet conduit 9, 
nay be used if desired, and after the engine 
is in operation, the liquid fuel supply to that 
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carburetor shut off so that there is there 
after delivered from that carburetor only 
the air supply to the inlet conduit 9. 

in the operation of the illustrative appa 
ratus of my fuel system, a small stream of 
exhaust gases moving at high velocity is de 
livered from the exhaust conduit 7 through 
the pipe 27, and such stream of exhaust gases 
emerging from the nozzle 2S is gauged or re 
duced to a stream of predetermined quantity 
passing through the aperture 30 in the gaug 
ing disk 29. The stream of exhaust gases 
this passing through the apertile 30 passes 
transversely over the liquid fuel nozzle 24. 
and entrains therefrom and atomizes, the 
liquid fuiel, the commingled exhaust gases 

, and finely divided particles of liquid fuel 
then traversing the chamber 19 and the 
pipes 33 and 34, during which traverse the 
finely divided particles of liquid fuel be 
come completely vaporized by the heat of 
the exhaust gases. 
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The proportions of the vaporized fuel and 
of the air to form the explosive mixture may 
be varied by means of the throttle valves 41 
and 11 controlling, respectively, the quanti 
ties of fuel delivered through the pipes 33 
and 34 and of the air delivered through the 
air inlet conduit 9. 
The reducing disk 39 causes a concentra 

tion of the air stream adjacent the vapor 
nozzle 37 and hence a better commingling of 
tliese ingredients; and the location of the 
vapor outlet nozzle 37 on the engine side of 
the disk 39 and hence on the side of the 
greatest reduction in pressure assists in the 
more speedy delivery of the fuel through 
the comparatively simall pipe 34. 

In practice I have obtained satisfactory 
results in the 'atomization and vaporization 
of the fuel and in the ultimate explosive 
mixture produced, by gauging the stream of 
exhaust gases used in atomizing the liquid 
fuel to the Smallest quantity sufficient to 
atomize and subsequently vaporize the fuel. 
This gatigirig l preferably accomplish by 
the gauging disk as shown, but my invention 
contemplates the accomplishinent. Of this 
gauging by other means, including the Se 
lection of the pipe 27 itself of the prede 
termined cross-sectional area. As already 
stated, however, the size of the aperture may 
be varied somewhat, and it is to be under 
stood that my invention is not limited to the 
precise gauging device or size of aperture 
stated. 

I have also found that the provision of . 
means for removing from the exhaust gases 
before commingling with the liquid fuel the 
non-fluid particles carried along with them, 
tends flirther to obviate the difficulties here 
tofore encountered, particularly the deposit 
of carbon within the engine cylinder. 
Many modifications of my invention will 

be apparent to those skilled in this art with 
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out departing therefrom or from the scope 
of the claims, my invention not being limited 
to the particular embodiment chosen to illus 
trate the same. 

Having particularly described my inven 
tion, what I claim and desire to secure by 
Letters Patent is: 

1. In a fuel system for internal combus 
tion engines, in combination with the en 
gine, a supply of liquid fuel and a fuel 
nozzle, means for entraining from the ex 
haust conduit of the engine a stream of 
exhaust gases, means for gauging said 
stream to a reduction sufficient to atomize 
said liquid fuel, and for directing Said 
gauged stream into atomizing relation with 
the fuel nozzle, an enclosure open to the 
resulting mixture of exhaust gases and 
atomized liquid fuel and adapted to main 
tain without admixture of air the ingredi 
ents of said mixture in intimate contact to 
vaporize said atomized liquid fuel, a throttle 
in said enclosure, means for delivering said 
vaporized fuel from said enclosure and for 
adding air thereto to form an explosive mix 
ture, and means for delivering said explosive 
mixture to the engine cylinder. 

2. In a fuel system for internal combus 
tion engines, in combination with an engine, 
a chamber communicating with the engine 
cylinder, a restricted liquid fuel nozzle ex 
tending into said chamber, a nozzle for the 
ejection of a fluid medium disposed in atom 
izing relation to said liquid fuel nozzle, a 
sump to catch non-fluid particles in said 
medium, and a conduit connecting said 
second mentioned nozzle with the exhaust 
conduit of the engine, and a throttle in Said 
chamber. 

3. In a fuel system for internal combus 
tion engines, in combination with an engine 
having a charge inlet port and an exhaust 
port, an air supply conduit communicating 
with said charge inlet port, a reduction ele 
ment in said air supply conduit adjacent 
said communication with said charge inlet 
port, reducing the area of Said communica 
tion, a second conduit communicating with 
said air supply conduit and with the ex 
haust conduit of said engine, and a liquid 
fuel nozzle extending into said second con 
duit intermediate said communications. 

4. In a fuel system for internal combus 
tion engines, in combination with an engine 
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having a charge inlet port and an exhaust 
port, an air supply conduit communicating 
with said charge inlet port, a reduction ele 
ment in said air supply conduit adjacent 
said communication with said charge inlet 
port reducing the area of said communica 
tion, a second conduit communicating with 
said air supply conduit on the engine side 
of said reduction element and with the ex 
haust conduit of said engine, and a liquid 
fuel nozzle extending into said second con 
duit intermediate said communications. 

5. In a fuel system for internal combus 
tion engines, in combination with an engine, 
a chamber communicating with the engine 
cylinder, a liquid fuel nozzle extending into 
said chamber, a nozzle for the ejection of a 
fluid medium disposed in atomizing rela 
tion to said liquid fuel nozzle, a conduit con 
necting said second mentioned nozzle with 
the exhaust conduit of the engine, and 
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means interposed between said nozzles for 
gauging the stream of exhaust gases issuing 
from said second mentioned nozzle to a re 
duction. . 

6. In a fuel system for internal combus 
tion engines, in combination with an engine, 
a supply of liquid fuel, means for entrain 
ing from the unspent exhaust gases emitted 
from the engine a stream of such gases, 
means for separating non-fluid particles 
from said stream, means for thereafter di 
recting said stream into atomizing relation 
with the liquid fuel to atomize the same, 
and means for delivering said fuel after said 
atomization to the engine cylinder. 

7. In a fuel system for internal combus 
tion engines, in combination with an engine, 
a chamber communicating with the engine 
cylinder, a liquid fuel nozzle extending into 
said chamber, a nozzle for the ejection of a 
fluid medium disposed in atomizing rela 
tion to said liquid fuel nozzle, a conduit 
connecting said second mentioned nozzle 
with the exhaust conduit of the engine, an 
apertured wall disposed between said noz 
zles with the aperture in alignment with 
said second mentioned nozzle, and a sump 
disposed at the side of said wall opposite 
said liquid fuel nozzle. 

In testimony that I claim the foregoing, 
I have hereunto set my hand this 26 day of 
July, 1920. 

CHRISTIAN F. WEEBER. 
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