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UNITED STATES PATENT OFFICE 
2,285,905 

APPARATUs FOR FORMING FUEL CHARGES 
FOR, NTERNAL COMBUSTON ENGINES 

Kenneth M. Cunningham, Decatur, and Antonio 
Santomartino, Chicago, Ill., assignors to Fuel 
master, Inc., a corporation of Illinois 
Application April 9, 1940, Serial No. 328,760 

21 Claims. (CI. 123-133) 
This invention relates to apparatus for form- Figure 1 since it forms no part per se of the 

ing fuel charges for internal combustion engines. present invention. The carburetor is provided 
A further object is to provide an apparatus with the usual choke 2, and fuel is supplied to 

for forming fuel charges for internal combus- the carburetor by a pipe 3. This pipe is adapt 
tion engines having means for gasifying vola- 5 ed to be connected by a three-way valve 4 to 
tile liquid fuel such as gasoline and to supply a main supply pipe 5 leading from the fuel 
the gasified fuel to a stream of air moving into pump of the motor vehicle or any other source 
the engine whereby greatly increased power and of fuel supply. The valve 4 may be operated 
a substantial reduction in fuel consumption is in any Suitable manner and in Figure 1 it has 
effected. - 10 been shown as being provided with a manually 
A further object is to provide an apparatus operable arm 6 movable by a rod, Bowden wire 

of this character wherein the flow of the gasified -or the like 7. The third connection of the 
fuel is readily and accurately controlled to pro- valve 4 leads to a pipe 8 for a purpose to be 
vide the necessary engine speed and power. described. The air inlet of the carburetor is 
A further object is to provide a novel ap- 15 flanged as at 9 and such flange is usually con 

paratus of the character referred to wherein the nected to a flange 20 carried by the upper end 
flow of gasified fuel into the intake manifold is of a pipe 2 secured to the intake manifold 22, 
controlled by the throttle through a suitable it being apparent that the device as shown in 
control valve mechanism, and wherein the Sup- Figure 1 is thus connected to a down-draft fuel 
plying of the fuel to such valve mechanism is 20 Supply device. A portion of the present mech 
controlled automatically by a pressure control anism to be described is introduced between the 
valve so as to render a supply of gasified fuel flanges 9 and 20. The pipe 2 is provided with 
constantly available under uniform pressure the usual throttle 23 suitably operated in any 
conditions to the control valve mechanism. desired manner. 
Other objects and advantages of the inven- 25 The apparatus forming the subject matter of 

tion will become apparent during the course of the present invention comprises a fuel gasifier 
the following description. y indicated as a whole by the numeral 24. The 

In the drawings we have shown two embodi- gasifier comprises an outer shell 25 and an inner 
ments of the invention. In this showing: shell 26 spaced from the outer shell preferably 

Figure l is a vertical sectional view through 30 at least at its bottom and around its sides. A 
the apparatus showing its connection with the pipe 2 is connected to the exhaust manifold 
intake manifold of an internal combustion en- (not shown) of the engine to supply hot exhaust 
gine, parts being broken away and parts being gases to the heating space 29 between the inner 
shown in elevation, and outer shells 25 and 26. Adjacent the upper 

Figure 2 is an enlarged fragmentary vertical 35 end of the shell 25 a pipe 30 is connected into 
sectional view showing the fuel supply control the shell 25 to communicate with the heating 
valve system, chamber 29, the pipe 30 leading to a muffler 

Figure 3 is an enlarged detail sectional view 3 or to any other means for disposing of the 
of the pressure control valve taken on line 3-3 exhaust gases. 
of Figure 1, 40 The pipe 8 leads to a float chamber 32 hav 

Figure 4 is a vertical sectional view through ing a float 33 therein controlling a conventional 
a portion of a modified form of the device show- needle valve 34. The float chamber 32 com 
ing the fuel gasifying means, parts being shown municates with the interior of the shell 26 
in elevation, through a pipe 35. It will be obvious that the 

Figure 5 is a side elevation of the same, 45 float 33 operates to maintain liquid fuel at a 
Figure 6 is a vertical sectional view on line constant level in the shell 26, for example, at 

6-6 of Figure 4, V the level shown in Figure 1 and indicated by 
Figure 7 is an enlarged vertical sectional view the numeral 36. The float chamber is provided 

on line 7-7 of Figure 4, and, with a top 3 which must be sealed to the at 
Figure 8 is a detail sectional view on line 8-8 50 mosphere in view of the generation of preSSure 

of Figure 7. in the shell 26 as will be described. 
Referring to Figure 1, the numeral fo desig- Referring to Figures 1, 2 and 3, it will be noted 

nates a conventional carburetor, the air inlet that the principal operating parts of the mech 
of which is provided with an air cleaner f. The anism are associated with a cast body indicated 
carburetor has been only generally indicated in 55 as a whole by the numeras. One end of the 



2 
body 38 is provided with a passage 39 extending 
through a downturned end 40 on the body 38 
and communicating with the interior of the shell 
26 to receive gasified fuel therefrom. A Small 
pipe 4 is connected between the passage 39 
and the top of the float chamber 32 to equalize 
pressures in the float chamber without a Surg 
ing of the fuel through the pipe 35, thus steady 
ing the action of the float 33. 
Gas passing from the gas generator through 

the passage 39 is controlled by a pressure reg 
ulator indicated as a whole by the numeral 42. 
This regulator may be any desired form of reg 
ulator, and one form of such device has been 
shown in Figures 1 and 3. The passage 39 con 
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with and projecting upwardly from the wall 63. 
The arm T6 carries a depending stem 78 the 
lower end of which is formed as a conical valve 
79 engaging a seat 80 formed at the upper end 
of a port 8 which is adapted to establish Com 
munication between the chambers 62 and 12. 

0. 

5 
municates with a chamber 43 closed at its top 
by a diaphragm 44 secured in position by a 
hollow plug 45 having an upwardly extending in 
ternally threaded collar 46. A compression 
spring 47 urges the diaphragm 44 downwardly 
and has its upper end seated within a hollow 
cap 48 threaded in the collar 46. 

In axial alignment with the chamber 43 the 
body 38 is provided with a vertical passage 49 the 
lower end of which forms a valve seat for a 
purpose to be described. The passage 49 com 
municates at its upper end with a passage 50 
as shown in Figures 1 and 3. A valve 5 is adapt 
ed to close the lower end of the passage 49 and 
is urged upwardly by a spring 52 having its lower 
end seated in a cap 53. The valve 5 is provided 
with a depending stem 54 slidable in a guide 55 
formed in the cap 53. Gas flows downwardly 
from the chamber 43 through passages 56 on op 
posite sides of the portion of the body 38 in 
which the passages 49 and 50 are arranged, as 
shown in Figure 3, the gas flowing from the 
spaces 56 into the passage 49 under the control 
of the valve 5. A disk 5T is connected to the 
diaphragm 44 and is provided with depending 
arms 58 extending downwardly through the 
spaces or passages 56 to engage the valve 5. 
The springs 47 and 52 oppose each other and 
the spring 57 normally retains the valve 5 in 
slightly open position, the position of the valve 
depending upon the pressure in the chamber 
43, as will become apparent. 
The passage 50 supplies gas from the pres 

sure regulator valve to a fuel regulator carried 
by the body 38 and indicated as a whole by the 
numeral 59. The fuel regulator is shown in de 
tail in Figure 2 and reference is made to such 
figure. The passage 50 leads to a relatively large 
chamber 60 closed at its top by a diaphragm 6 
above which is a chamber 62 formed by the 
diaphragm 6 and by a wall 63 integral With a 
preferably cast body 64. The diaphragm 6 
carries a valve stem 65 having a valve 66 at its 
lower end engageable with a valve seat 67 formed 
at the upper end of a fuel passage 68. The pas 
sage 68 communicates with a fuel outlet cham 
ber 69 formed in the body 38. 

Pressure in the chamber 60 influences the posi 
tion of the diaphragm 6 and hence the valve 
66, and this pressure is communicated to the 
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chamber 62 through a bleed orifice TO formed in 
the stem, 65. A' leaf spring 7 is carried by the 
stem 65 and engages the wall 63 to tend to urge 
the valve 66 toward closed position. 
Above the wall 63 a chamber 2 is formed in 

the body 64 and is closed at its top by a dia 
70 

phragm 73 secured in position by a cap 74. 
The diaphragm 73 is provided with a stem 7.5 
to which is rigidly connected a resilient arm 6 
adapted to fulcrum on a knife edge 7 integral 75 

The cap 74 is provided with a chamber 82 
therebeneath and the pressures in this chamber 
and the chamber 72 control the position of the 
diaphragm 73. The cap T4 is provided with a 
port 83 from which a pipe 84 (Figure 1) leads to 
the intake pipe of the carburetor. Pressure 
variations in the latter pipe incident to resist 
ance to air passing through the air cleaner 
will be duplicated in the chamber 82, as will be 
apparent. 
The main body 38 and body 64, and cap 

74 are provided with a passage 85 the lower end 
of which communicates with the chamber 69. 
A port 86 in the body 64 communicates between 
the chamber 72 and the passage 85. The upper 
end of the passage 85 is adapted to communicate 
with a port 87 under the control of a manually 
adjustable valve 88. The port 87 is connected to 
one end of an idler tube 89, the other end of 
which communicates as at 90 (Figure 1) with 
the pipe 2 adjacent the throttle 23 to be in 
fluenced by Vacuum in the intake manifold. When 
the throttle is in idling position. 
As previously stated, the flanges 9 and 20 

(Figure 1) are conventionally secured together. 
With the use of the present construction, how 
ever, these flanges are separated and one end 
of the body 38 is inserted between and secured 
to these flanges. Such end of the body 38 is 
provided with a passage 9 therethrough form 
ing a direct connection between the pipe 2 and 
the intake pipe of the carburetor. This passage 
communicates with a chamber 92 adjacent the 
chamber 69 and separated therefrom by a wall 
93. This wall is provided with an opening 94. 
controlled by a manually adjustable fuel load 
control valve 95. 
A somewhat different form of the invention 

is shown in Figures 4 to 8 inclusive, the differ 
ence lying particularly in the gas generating ap 
paratus. In the form of the invention previously 
described, the mechanism is provided with a gas 
generator adapted to be connected to a conven 
tional exhaust manifold. In the form of the 
invention shown in Figures 4 to 8 inclusive, a 
Special exhaust manifold is employed with the 
gas generator built thereinto as an integral part 
thereof. Referring to Figures 4 to 7 inclusive 
the numeral 96 designates a preferably cast body 
as a Whole, the lower portion of which is elon 
gated horizontally as at 97 to form a heating 
chamber 98 which forms the exhaust manifold 
for the internal combustion engine, this cham 
ber being adapted for connection through open 
ings 99 with the exhaust ports of the engine. 
One end of the chamber 98 communicates With 
a preferably integral outlet pipe OO which is 
adapted for connection with the usual muffler 
(not shown). 
A chamber 9 is arranged within and spaced 

from all sides of the casing 97. The chamber 
0 is preferably formed integral with the cas 

ing 9 being spaced from and supported with 
respect to the casing 97 by integrally cast con 
necting bars 02. The chamber 10 generally 
follows the shape of the casing 97 except that 
the chamber 0 is provided with downward ex 
tensions fo3 between adjacent pairs of inlet 
Openings 99, and a similar downward extension 
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04 between the central pair of inlet openings 99, 

the embodiment of the invention shown being for 
a six cylinder motor. The chamber of is pro 
vided with internal integral radiating fins 05 
to assist in transferring heat from the exhaust 
chamber 98 to the interior of the chamber Of. 
The outer face of the casing 9 is preferably 
open and provided with a closure plate fo, as 
shown in Figures 6 and 7. 

Referring to Figures 5 and 6 the numeral 07 
designates a pipe extending horizontally adja 
cent and parallel to the cover plate 06. This 
pipe turns inwardly at its ends as at 08 for 
connection with nozzles extending into the in 
terior of the chamber adjacent the ends 
thereof, the approximate positions of these noz 

5 

O 

15 

zles being indicated by the dotted lines in Figure 
4. The nozzles 09 are adapted to inject liquid 
fuel in spray form into the interior of the cham 
ber O to be converted into gas therein by the 
heat of the exhaust gases in the chamber 98. 
Fuel is supplied to the pipe to by a pipe flo con 
nected thereinto by a T fill (Figure 5). 
The form of the invention shown in Figures 4 

to 8 inclusive also contemplates the use of a 
conventional carburetor, to be referred to later, 
for supplying explosive mixture to the engine 
until sufficient heat has been generated in the 
exhaust manifold to gasify fuel within the cham 
ber Ol. A pressure or thermostatically con 
trolled valve mechanism has been illustrated dia 
grammatically in Figures 5 and 7 and indicated 
by the numeral 2. This valve is controlled by 
an element 3 extending through the adjacent 
portion of the exhaust chamber 98 and terminat 
ing in a pressure or thermostatically responsive 
member 4 arranged within the chamber f0. 
Fuel is supplied to the valve mechanism 2 
through a pipe 5 leading from the fuel pump 
to the valve mechanism, adapted to connect the 
pipes 0 and 5 when the gas generator is 
operating after the motor has been running a 
sufficient length of time. The pipe 5 is pref 
erably provided with a check valve 5' for a 
purpose to be described. During initial opera 
tion of the engine, the valve mechanism 2 con 
nects the pipe 5 to a fuel pipe 6 leading to 
the conventional carburetor to be referred to. 

It has been found that improved results may 
be obtained by supplying water in atomized form 
to the heating chamber Ol. To this end, water 
is supplied through a pipe f by any suitable 
form of pump indicated diagrammatically by the 
numeral 8. From the outlet side of the pump 
a pipe 9 extends to the cover OS (Figure. 7) 
for connection with a spray nozzle 20 extend 
ing into the heating chamber of. This nozzle is 
preferably connected into the heating chamber 
Of centrally of the length thereof and preferably 

near the bottom of the depending portion 04 of 
the heating chamber as shown in dotted lines 
in Figure 4. 
The heating chamber of is provided in its top 
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and substantially centrally of the length thereof 
with an outlet duct 2 (Figures 4 and 7) from 
which gas generated in the chamber of is sup 
plied to a pressure regulating valve mechanism 
indicated as a whole by the numeral 22 and 
similar to the valve mechanism 42 previously 
described. The duct 2 communicates with a 
chamber 23 formed in the body 96 and closed 

65 

O 

by a diaphragm 24 held in position by a hollow 
plug 25 threaded into the body 96. A com 
pressing Spring 26 urges the diaphragm 24 to 
the left as viewed in Figure 7, and the outer end 7s 

3 
of this spring seats in the end of a threaded plug 
27, this plug obviously being adjustable to ad 

just the tension of the spring f 26. 
In axial alignment with the chamber 23, the 

body 96 is provided with a passage 28 com 
municating with a vertical passage 129. The 
end of the passage 28 forms a valve seat con 
trollable by a valve 30 urged toward closed posi 
tion by a spring 3 seating in a threaded cap 
32. The portion of the body 96 in which the 

passage 28 is formed is provided on opposite 
sides with spaces 33 (Figure 8) in direct com 
munication with the chamber 23 and communi 
cating through the inner end of the plug 132 with 
the Space to the left of the end of the passage 
28 as viewed in Figures 7 and 8. Thus when 
the valve 30 is open, gas flows from the cham 
ber 23 through the spaces 33 and thence into 
the passages 28 and 29. The diaphragm 24 
is provided with a central disk 35 having par 
allel arms 36 extending through the spaces 33 
to engage the valve 30 to exert the force of the 
Spring 26 thereagainst. The pressure of the 
Spring 26 normally slightly overbalances the 
pressure of the spring 3, and upon an increase 
in pressure in the chamber 23, the pressure 
moves the diaphragm 24 toward the right as 
viewed in Figures 7 and 8 to permit the spring 
31 to move the valve 30 toward its closed posi 

tion. Conversely, a drop in pressure in the 
chamber 23 permits the spring 26 to move the 
valve 30 away from closed position, thus con 
trolling the supply of gas to the passage 28. 
The passage 29 communicates with a chamber 

37 formed in the body 96 and closed at one side 
by a diaphragm 38. This diaphragm carries a 
stem 39 to which is connected a valve 40 en 
gageable with a port f4 to control the passage 
of gas therethrough. The body 96 is provided 
with a horizontally projecting hollow portion 42 
divided by a wall 43 to form chambers 44 and 
5, the valve 40 controlling the passage of gas 

from the chamber 37 to the chamber 44. The 
projection 42 has the chamber 45 thereof com 
municating with a passage 46 extending through 
the projection 42. It will be noted that the 
projection 42 is arranged between and secured 
to upper and lower sections 47 and 48 of a 
conventional carburetor, the device being mount 
ed in the same manner as in the form of the in 
vention shown in Figure 1. The upper end 47 
of the carburetor is provided with the usual air 
cleaner 8', while the conventional choke valve 
49 and throttle valve 50 are arranged in the 
respective carburetor sections 47 and 48. The 
flow of gas from the chamber 144 into the car 
buretor and thus into the intake manifold is 
controlled by a fuel adjusting valve 5 adjust 
able with respect to an opening 52 formed in 
the wall 43. 
A preferably cast body 53 is secured against 

the diaphragm 38 and has a chamber 54 formed 
therein facing toward the diaphragm. The body 
53 has the chamber thereof formed by a wall 
55 and a leaf spring 56 seats against this 

Wall and urges the diaphragm 38 and valve 40 
toward the left as viewed in Figure 7. The stem 
39 of the valve 40 is provided with a bleed paS 

Sage 57 affording restricted communication be 
tween the chambers 37 and 54, this passage 

sponding to the passage 70 shown in Fig e 2. 

The wall 55 divides the chamber 54 from 
another chamber 58 formed in the body is 
and the Wall 55 is provided with a restricted 
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passage 59 adapted to afford communication be 
tween the chambers 54 and 58. The chamber 
58 is covered by a diaphragm 59' carrying a 
stem 60 to one end of which is connected a 
spring arm 6. This arm fulcrums on a pro 
jection 62 formed integral with the wall 55 and 
the other end of the arm 6 carries a Small 
tapered valve 63 controlling the passage 59. 
At their upper ends, the bodies 96 and 53 are 

provided with a passage 70 one end of which 
communicates with the chamber 58 and the 
other end of which communicates with the cham 
ber 44. A passage communicates between 
the passage 70 and a pipe 72, the other end of 
which leads to the carburetor intake pipe 48 
adjacent the throttle valve 50. Communication 
between the passage 7 and pipe T2 is con 
trolled by an idling adjustment valve 73'. 
A cap 73 is secured to the diaphragm 59' 

and is recessed to form a chamber 74 from 
which a pipe 75 extends to the carburetor pipe 
47 (Figures 4 and 5) adjacent the air cleaner 
f48. As is true of the chamber 82 (Figure 2) 
therefore the chamber 74 is subjected to atmos 
pheric pressure except for variations occurring 
in the carburetor pipe 47 incident to resistance 

0 

20 

to the flow of air into the carburetor through the 
air cleaner. 
The operation of the form of the invention 

shown in Figures 1, 2 and 3 is as follows: 
The present apparatus, as distinguished from 

a conventional carburetor does not atomize the 
fuel to be evaporated by the air passing through 
the carburetor into the intake manifold, but on 
the contrary, converts the liquid fuel into gaseous 
form prior to the mixing of the fuel with the air. 
Of course, the apparatus is particularly intended 
for use with internal combustion engines employ 
ing lighter fuels such as gasoline. 

Gasification of the liquid fuel takes place in 
the heating chamber 26 due to the high tem 
perature provided in Such chamber by the ex 
haust gases passing through the space 29. It 
will be apparent therefore, that the proper oper 
ation of the apparatus depends upon the heating 
of the chamber 26, and for this reason a conven 
tional carburetor is employed for the starting of 
the engine and for the running of the engine 
until the chamber 26 is heated to the point neces 
sary for the gasification of the fuel. 
In starting the engine, the valve handle 6 

(Figure 1) is swung to the position wherein the 
pipe 5 will communicate with the pipe 3 to 
supply fuel to the carburetor O. The engine is 
started in the usual manner and carbureted air 
will paSS to the intake manifold of the engine in 
the usual manner. The level of the fuel in the 
float chamber (not shown) of the carburetor will 
be controlled by the conventional float and the 
engine will function in accordance with the usual 
practice. 

After the engine has been running a sufficient 

30 
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buretor float chamber will be substantially more 
than is necessary to continue the operation of 
the engine until gas is supplied to the engine 
from the chamber 26. 
The float 32 controls the height of the liquid 

approximately at the level indicated by the nu 
meral 36, and the chamber 26 and other elements 
which are subjected to the maximum gas pres 
sure are constructed to withstand the greatest 
pressures to which the apparatus will be sub 
jected. The conversion of the liquid fuel into 
gas will, of course, depend not only on the heat 
generated in the chamber 26 but also on the 
pressure present therein. For the heat gener 
ated, the pressure within the chamber 26 will 
rise to the point where there will be no further 
gasification of fuel except as the fuel is consumed 
by the engine and when such point is reached, 
the rate of gasification will exactly correspond 
to the rate of fuel consumption by the engine. - 
The gas will flow from the chamber 26 through 

the passage 39 and thence into the chamber 43 
of the pressure control valve. Referring to Fig 
ure 3, it will be noted that the gas will flow from 
the chamber 43 downwardly through the spaces 
56, thence into the upper end of the cap 53 and 
upwardly" into the passage 49 to flow therefrom 
through the passage 50. The valve mechanism 
42 functions in the same manner as any stand 
ard preSSure control valve mechanism. It will 
be apparent that relatively low pressures will be 
present in the chamber 43 when gasification of 
the fuel commences, in which case the spring 
47 will urge the valve 5 downwardly to open it 

40 

60 

length of time to heat the chamber 26 to the 
proper point, the valve handle 6 will be manu 
ally operated to disconnect the pipe 5 from the 
pipe 3 and connect the pipe 5 to the pipe 8. 
Fuel thus will flow into the float chamber 32, 
and thence through the pipe 35 into the heating 
chamber 26 where it will be immediately gasified 
to be supplied to the engine. In this connection 
it will be noted that while the three-way valve 
disconnects the Conventional carburetor from the 
Source of fuel Supply prior to the running of the 
engine on gas from the chamber 26, the quan 
tity of fuel maintained in the conventional car 75 

to a degree proportional to the pressure present 
in the chamber 43. As the pressure builds up in 
the chamber 43, the diaphragm 44 will be forced 
upwardly against the tension of the spring 47 to 
move the valve 5 closer to the end of the pas 
Sage 49, thus retarding the flow of gas into such 
paSSage as the pressure of the gas increases in 
the chamber 43. - 
Thus gas will be Supplied at a constant pres 

sure to the control chamber 60 (Figure 2). When 
the engine is not running, the bleed passage 70 
equalizes pressure in the chambers 60 and 62 
and the Spring 7 holds the valve 66 in closed 
position. During the running of the engine, 
partial vacuum in the intake manifold will be 
communicated to the chamber 69 (Figure 2) 
thence through passage 85 and port 86 to the 
chamber 72. Pressure above the diaphragm 73 
Will then hold this diaphragm in a depressed or 
lowered position, thus opening the valve 78 to an 
extent commensurate with the partial vacuum 
present in the chamber 72. As the pressure 
drops in the chamber 72, the valve 79 will be 
opened to provide a greater degree of communi 
cation between the chambers 62 and 2 than is 
provided between the chambers 60 and 62 through 
the bleed passage 70, and under such conditions 
the diaphragm 6 will be moved upwardly to 
open the valve 66 and admit fluid from the cham 
ber 60 to the chamber 69 and thence through 
the opening 94 (Figure 1) into the intake mani 
fold. It Will be obvious that the extent to Which 
the valve 66 opens will depend upon the degree 
to which pressures drops in the chamber 72 to 
move the diaphragm 73 downwardly and thus 
open the valve 79. Some fuel, of course, will 
flow through the passages 70 and 8 (Figure 2) 
into the chamber 72 and thence through passages 
86 and 85 and chamber 69 and opening 94 to be 
Supplied to the intake manifold. 
The degree of vacuum in the intake manifold 
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is dependent not only on the rate of piston dis 
placement but also upon resistance offered by the 
air cleaner to the entrance of air into the 
carburetor. Since this is true, it is desirable 
that the chamber 82 (Figure 2) be not connected 
directly to the atmosphere. On the contrary, 
the proper functioning of the diaphragm 3 is 
better secured by also rendering the pressure in 
the chamber 82 subject to the resistance of the 
air cleaner f. For this reason the pipe 84 is 
connected between the chamber 82 and the car 
buretor intake adjacent the air cleaner . 
The pressure above the throttle valve 23 is 

relatively high when the throttle is in the idling 
position due to the resistance offered by such 
valve to the entrance of air into the intake mani 
fold. Under such conditions the degree of 
vacuum affecting the diaphragm T3 through the 
chamber B9, passage 85 and port 86 would be too 
low to hold the valve 66 in more than a very 
slightly open position. For this reason the idler 
pipe 89 is employed. This pipe has One end Con 
nected to the intake pipe adjacent the throttle 
23 and accordingly is subjected to a relatively 
great degree of partial vacuum when the throttle 
is in idling position. 
Under such conditions, a partial vacuum will 

be established beneath the diaphragm 3 through 
the pipe 89, passages 87 and 85 and port 86, the 
degree of communication between the passages 
85 and 87 being controlled by the manually ad 
justable valve 88. As previously stated, there will 
not be a great drop in pressure in the chamber 
69 when the throttle is in idling position, the 
degree of vacuum not being nearly as great as 
it is in the pipe 89. Hence the valve 88 is adjusted 
to control the rate of exhaustion of air from the 
passage 85 into the pipe 89 to provide the desired 
degree of partial vacuum in the chamber 72 to 
open the valve 79 sufficiently to draw gaseous 
fuel through the passage 70 (Figure 2), chamber 
62, passage 8 and into the chamber 72, from 
which the gas flows through port 86, passages 85 
and 8 and idler pipe 89 into the intake mani 
fold. The partial vacuum thus created in the 
chamber 2 also results in lowering the pressure 
in the chamber 62 whereby pressure in the cham 
ber 60 will move the diaphragm 6 upwardly and 
thus open the valve 66 to a greater extent than 
would occur if the idling pipe 89 were not used, 
Accordingly some of the idling fuel is supplied 
through the port 68. 

It will be apparent that the present device need 
not and preferably does not employ any means 
for heating the air passing into the intake pipe 
of the carburetor. In a conventional carburetor 
gasification of the fuel is dependent upon evap 
oration of the atomized fuel in the short space 
of time required for the fuel and air to pass from 
the carburetor through the intake manifold and 
into the engine cylinders. In the present device, 
the fuel is converted into gaseous form prior to 
its mixture with the air which supports com 
bustion of the fuel, and accordingly evaporation 
of the fuel is not depended upon for gasification 
of the fuel. - 

The result is that the relatively cool fuel mix 
ture satisfies the volumetric requirements of the 
engine cylinders which is not true when and if 
the mixture is heated and expanded, as is well 
known. Accordingly maximum power is secured 
from each power stroke of each piston of the 
motor. Moreover, complete gasification and 
complete mixture of the fuel and air occurs be 
fore the fuel reaches the cylinders of the engine 
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with the result that more complete combustion 
of the fuel takes place in the engine. The fact 
that complete combustion takes place within the 
engine cylinders is quite obvious from the fact 
that when the exhaust manifold has been re 
moved during tests, very littie yellow flame has 
been projected from the exhaust outlets as com 
pared with the flames projected from the exhaust 
openings when a conventional carburetor is em 
ployed. Actual tests with the apparatus in a 
testing laboratory have indicated not only very 
greatly decreased fuel consumption but also an 
increase of approximately one-third in the power 
developed by the motor, the test being made in 
connection with a popular motor vehicle having 
an eight cylinder engine. It has been found that 
the mixture of the gaseous fuel with the incom 
ing relatively cool air does not result in conden 
sation of any of the fuel prior to its entrance 
into the engine, and accordingly the engine is 
Supplied with a completely gaseous and homo 
geneous fuel mixture. The only condensation 
which was found to occur was in the body 38 and 
particularly in the passage 50. Such difficulty 
readily was overcome by the simple expedient of 
heat insulating the body 38. 

In the normal operation of the apparatus most 
of the fuel for idling is supplied through the pipe 
89 in the manner stated. When the engine is 
operating at increased speeds most of the fuel 
is supplied through the valve opening 68, a rela 
tively small proportion being supplied through 
the pipe 89. When the engine has stopped, the 
Valve 66 obviously returns to its closed position 
and the temperature drop in the heating cham. 
ber 26 gradually causes the fuel to condense in 
such chamber. Accordingly some fuel will be in 
the chamber 26 ready for gasification upon the 
next starting of the engine, although no initial 
fuel is needed in view of the foregoing descrip 
tion wherein it was pointed out that initial oper 
ation is carried out by the carburetor which is 
functioning in its normal manner until the 
chamber 26 is heated. The operation of the 
valve arm 6 then starts the normal operation 
of the gas generating means, the fuel being im 
mediately supplied in liquid form to the heating 
chamber 26 to be converted into gas and Supplied 
to the engine before the fuel is exhausted from 
the float chamber of the carburetor. 
The operation of the form of the invention 

shown in Figures 4 to 8 inclusive is Substantially 
identical with the operation of the form of the 
invention described and need not be referred to 
in detail. Fuel is supplied from the fuel pump 
to the pipe 6 and thence to the conventional 
carburetor during the starting and initial run 
ning of the engine. The element 4 may be 
either a thermostatically operated or preSSure 
responsive member, as may be desired, and con 
trols the automatic valve mechanism 2. Upon 
the increasing of the temperature or the preS 
sure to a given point in the chamber of, the 
valve mechanism 2 will disconnect the pipe 5 
from the pipe 6 and connect it to the pipe 
0 to supply fuel through the jets 09 (Figures 

4 and 6). The atomized fuel is thus Supplied to 
the heating chamber of into which heat is ra 
diated by the fins 05. The chamber of is ob 
Viously heated by exhaust gases passing from 
the engine into the chamber 98 through openings 
99. The fuel as it is gasified is Supplied to the 
chamber 23 (Figure 7) under the pressure gen 
erated incident to the gasification Of the fuel 
and the pressure control valve 22 functions in 
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exactly the same manner as the pressure control 
valve previously described to regulate the flow 
of gas through the passage 29. The admission 
of fuel into the chamber 0 need not be con 
trolled by a float valve such as the float valve 
mechanism shown in Figure 1 but may be Con 
trolled in accordance with the pressure in the 
chamber O. This pressure, when it builds up 
to a predetermined point blocks the functioning 
of the conventional fuel pump and prevents such 
pump from supplying additional fuel except as 
pressure drops, in the chamber ). The check 
valve 5’ prevents pressure in the chamber 
from forcing fuel back through the fuel line 5. 
The use of the nozzle 20 for spraying water 

into the heating chamber is a desirable but not 
necessary adjunct to the apparatus. As is well 
known, the admission of Some water vapor into 
the intake manifold of an internal combustion 
engine assists combustion in the engine and 
accordingly it is desirable that Such means be 
employed. ' 
The fuel control valve mechanism which con 

trols the flow of fuel from the passage 29 into 
the engine functions in exactly the same manner 
as the corresponding elements in the form of the 
invention previously described and need not be 
repeated in detail. The position of the dia 
phragm 38 depends upon relative pressures in 
the chambers 37 and fS4, which pressures, in 
turn, are dependent upon the area of the bleed 
passage 57 and the effective area of the passage 
59 as determined by the position of the valve 
63. With the engine operating at high speed, 

relatively low pressure will exist in the chamber 
44 and consequently in the chamber 58 to open 
the valve 63 and thus reduce pressure in the 
chamber 54. Pressure in the chamber 37 will 
then move the diaphragm 38 to open the valve 
40 to the proper extent to admit gas into the 
chamber 44. 
When the motor is idling, greater pressure will 

exist in the chambers 44 and 45 but a rela 
tively high vacuum will be present in the intake 
manifold and consequently in the pipe T2. Air 
will be drawn from the passage 70 to move the 
diaphragm 59' and open the valve 63 to admit 
gas through the bleed passage 57, chamber 54, 
passages 59 and 70 and pipe 72 into the intake 
manifold. The decreased pressure in the cham 
bers S4 and 58 also results in the opening of 
the valve 40 to a greater extent than otherwise 
would occur. Thus idling fuel is supplied through 
the pipe 72 and through the port 4. 
The main adjusting valves 95 (Figure 1) and 

f5 (Figure 7) are adjustable to determine the 
rate of exhaustion of gas through the ports which 
they control and also to determine the rate of 
exhaustion of air through the passages 85 (Figure 
2) and 70 (Figure 7) to determine the degree 
of vacuum in the chambers with which such 
passages are connected. Similarly, the idling 
valves 88 (Figure 2) and 73 (Figure 7) deter 
mine the rate of exhaustion of air through the 
ports which they control, thus determining the 
rate of flow of fuel into the intake manifold 
when the engine is idling. 
From the foregoing it will be apparent that 

the present invention contemplates a method of 
forming fuel charges from volatile liquid fuels 

2,285,905 
of depending upon the flow of air into an intake 
manifold for evaporating atomized volatile liquid 
fuels, such prior methods failing to provide any 
thing approximating perfect combustion because 
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wherein fuel is continuously converted into gas 
which is fed to a body of air moving into an 
internal combustion engine whereby a completely 
gaseous and homogeneous fuel charge is formed. 

of the incomplete gasification of the fuel. Be 
cause of the extremely small time interval exist 
ing between the mixing of the gaseous fuel and 
the air and the entrance of the fuel mixture 
into the engine, and because of the normal tur 
bulence occurring in the fuel mixture as it flows 
to the engine, no condensation of fuel occurs. 
As Stated, therefore, the explosive charge reaches 
each cylinder in completely gaseous form to be 
perfectly burned. Such fact permits the sup 
plying of relatively cool unheated air into the 
intake manifold, thus avoiding expansion of the 
fuel charge and satisfying the full volumetric 
requirements of the engine. In actual tests, 
therefore, the present method and apparatus 
have been found not only to greatly decrease 
the rate of fuel consumption of a given engine 
but also to very materially increase the power 
developed by the engine. 

It is to be understood that the forms of the 
invention herewith shown and described are to 
be taken as preferred examples of the same and 
that various changes in the shape, size and ar 
rangement of parts may be resorted to without . 
departing from the spirit of the invention or the 
scope of the subjoined claims. 
We claim: 

. . In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to said source, and 
connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and supply the gasified fuel to said 
intake pipe, a chamber, conduit means for sup 
plying liquid fuel to said chamber, means for 
Converting said fuel into an air-free gas, a duct 
connecting said chamber to said intake pipe to 
Supply gasified air-free fuel to said pipe to be 
mixed With air flowing therethrough, means con- , 
structed and arranged for controlling the flow 
of gaseous fuel through said duct into the intake 
pipe at varying rates depending upon pressure 
conditions in said intake pipe, and means for 
directing liquid fuel from said source to said 
feed pipe or to said conduit means. 

2. In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for Connection to said Source, and 
connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and Supply the gasified fuel to said 
intake pipe, a chamber, conduit means for Sup 
plying liquid fuel to said chamber, means for 
converting said fuel into an air free gas, a duct 
connecting Said chamber to said intake pipe to 
Supply air-free gasified fuel to such pipe to be 
mixed with air flowing therethrough, means con 
structed and arranged for controlling the flow 
of gaseous fuel through said duct into such intake 
pipe at varying rates depending upon pressure 
conditions in the intake pipe, means constructed 
and arranged to control the flow of liquid fuel 
from the fuel source to said chamber at a rate 
corresponding to the rate of consumption of the 

The method therefore eliminates the necessity 75 fuel by the apparatus, and means for directing 
V 
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liquid fuel from said source to said feed pipe or 
to said conduit means. 

3. In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to said source, and 
connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and supply the gasified fuel to said 
intake pipe, a closed chamber, conduit means 
for supplying liquid fuel under pressure to said 
chamber, means for heating said chamber to 
convert fuel therein into an air-free gas, a duct 
connecting said chamber to said intake pipe to 
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supply air-free gasified fuel to such pipe to be 
admixed with air flowing therethrough, means 
constructed and arranged for controlling the 
flow of gaseous fuel through said duct into the 
intake pipe at varying rates depending upon 
pressure conditions in said intake pipe, and 
means for directing liquid fuel from Said Source 
to said feed pipe or to said conduit means. 

4. In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to said Source, and 
connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and supply the gasified fuel to said 
intake pipe, a closed chamber, conduit means 
for supplying liquid fuel under pressure to said 
chamber, means for heating said chamber to 
convert fuel therein into an air-free gas, a duct 
connecting said chamber to said intake pipe to 
supply air-free gasified fuel to such pipe to be 
admixed with air flowing therethrough, means 
constructed and arranged for controlling the flow 
of gaseous fuel through said duct into the intake 
pipe at varying rates depending upon pressure 
conditions in said intake pipe, means responsive 
to pressures in said chamber and constructed 
and arranged to control the flow of liquid fuel 
from said fuel source to said chamber in accord 
ance with pressures therein, and means for di 
recting liquid fuel from said source to said feed 
pipe or to said conduit means. 

5. In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to said source, and 
connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and supply the gasified fuel to said 
intake pipe, a chamber, conduit means for Sup 
plying liquid fuel to said chamber, means for 
heating said chamber to convert fuel therein 
into an air-free gas, a duct connecting said 
chamber to said intake pipe to Supply air-free 
gasified fuel to such pipe to be mixed with air 
flowing therthrough, a pressure control valve in 
said duct for controlling the pressure of gas 
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flowing from said chamber, a flow control mech 
anism in said duct between said pressure control 
valve and said intake pipe for controlling the 
flow of gaseous fuel from said duct into the intake 
pipe at varying rates depending upon pressure 
conditions in said intake pipe, and means for 
directing liquid fuel from said source to said feed 
pipe or to said conduit means. 
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6. In combination with the intake pipe of a 

gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to said source, and 
connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and supply the gasified fuel to said 
intake pipe, a chamber, conduit means for sup 
plying liquid fuel to said chamber, means for 
heating said chamber to convert fuel therein 
into an air-free gas, a duct connecting said 
chamber to said intake pipe to supply air-free 
gasified fuel to such pipe to be mixed with air 
flowing therethrough, a pressure control valve 
in said duct for controlling the pressure of gas 
flowing from said chamber, a flow control mech 
anism in said duct between said pressure control 
valve and said intake pipe for controlling the 
flow of gaseous fuel from said duct into the 
intake pipe at varying rates depending upon 
pressure conditions in said intake pipe, means 
constructed and arranged to control the supply 
of liquid fuel from the fuel source to said cham 
ber at varying rates in accordance with pressures 
in said chamber, and means for directing liquid 
fuel from said source to said feed pipe or to said 
conduit means. 

7. In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to said source, and 
connected to said intake pipe to atomize fuel 
from Said source, mix the atomized fuel with air 
to gasify it, and supply the gasified fuel to said 
intake pipe, and an exhaust conduit for the pas 
Sage of products of combustion from the appa 
ratus, a chamber substantially surrounded by a 
portion of said conduit, conduit means for sup 
plying liquid fuel to said chamber to be converted 
into an air-free gas by the heat of the products 
of combustion passing through said conduit, a 
duct connecting said chamber to said intake pipe 
to supply air-free gasified fuel to such pipe to 
be mixed with air flowing therethrough, means 
constructed and arranged for controlling the 
flow of gaseous fuel through said duct into said 
intake pipe at vary rates depending upon pres 
Sure conditions in said intake pipe, and means 
for directing liquid fuel from said source to said 
feed pipe or to said conduit means. 

8. In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to said source, and 
connected to said intake pipe to atomized fuel 
from Said source, mix the atomized fuel with air 
to gasify it, and supply the gasified fuel to said 
intake pipe, and an exhaust conduit for the pas 
Sage of products of combustion from the appa 
ratus at least partially surrounding said exhaust 
conduit, a chamber substantially surrounded by 
a portion of Said conduit, conduit means for 
Spraying liquid fuel into said chamber to be con 
Verted into gas by the heat of the products of 
combustion in said conduit, a duct connecting 
said chamber to said intake pipe to supply air 
free gasified fuel to such pipe to be mixed with 

75 
air flowing therethrough, means for controlling 
the flow of gas through said duct into said intake 
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pipe, said last named means comprising a flow 
control mechanism for controlling the fiOW of 
gaseous fuel from said duct into said intake pipe 
at varying rates, depending upon pressure con 
ditions in said intake pipe, and means for direct 
ing liquid fuel from said source to Said feed pipe 
or to said conduit means. 

9. In combination with the intake pipe of a 
gaseous fuel consuming apparatus, in which pipe 
variations in pressure occur in accordance with 
fuel demands of the apparatus, a source of vola 
tile normally liquid fuel, and a carburetor having 
a feed pipe for connection to Said Source, and 
connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and Supply the gasified fuel to Said 
intake pipe, and an exhaust conduit for the pas 
sage of products of combustion from the appa 
ratus at least partially surrounding said exhaust 
conduit, a chamber substantially surrounded by 
a portion of said conduit, conduit means for 
spraying liquid fuel into Said chamber to be con 
verted into gas by the heat of the products of 
combustion in said conduit, a duct connecting 
said chamber to said intake pipe to Supply air 
free gasified fuel to Such pipe to be mixed with 
air flowing therethrough, means for controlling 
the flow of gas through said duct into said intake 
pipe, Said last named means comprising a flow 
control mechanism for controlling the flow of 
gaseous fuel from said duct into said intake pipe 
at varying rates, depending upon pressure con 
ditions in said intake pipe, means for controlling 
the rate of Supply of liquid fuel to said chamber 
in accordance with pressures generated therein, 
and means for directing liquid fuel from said 
Source to said feed pipe or to Said conduit means. 

10. Apparatus for forming fuel charges for a 
gaseous fuel consuming apparatus having an 
intake pipe in which variations in pressure occur 
in accordance with fuel demands of the appa 
ratus, and wherein a Source of volatile normally 
liquid fuel is employed, and in which a carbu 
retor has a feed pipe for connection to said source 
and is connected to said intake pipe to atomize 
fuel from Said Source, mix the atomized fuel With 
air to gasify it, and supply the gasified fuel to 
said intake pipe, comprising a chamber, conduit 
means for Supplying liquid fuel to said chamber, 
means for converting fuel in said chamber into 
an air-free gas, a duct connecting said chamber 
to the intake pipe to Supply gasified fuel to such 
pipe to be mixed with air flowing therethrough, 
means constructed and arranged for controlling 
the flow of gaseous fuel through said duct into 
the intake pipe at vary rates depending upon 
pressure conditions in the intake pipe, and means 
for directing liquid fuel from said source to said 
feed pipe or to said conduit means. - 

11. Apparatus for forming fuel charges for a 
gaseous fuel consuming apparatus having an 
intake pipe in which variations in pressure occur 
in accordance with fuel demands of the appa 
ratus, and wherein a source of volatile normally 
liquid fuel is employed, and in which a carbu 
retor has a feed pipe for connection to said source 
and is connected to said intake pipe to atomize 
fuel from said source, mix the atomized fuel 
with air to gasify it, and Supply the gasified fuel 
to said intake pipe, comprising a chamber, con 
duit means for Supplying liquid fuel to said 
chamber, means for converting fuel in said 
chamber into an air-free gas, a duct connecting 
said chamber to the intake pipe to supply gasified 
fuel to such pipe to be mixed with air flowing 
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therethrough, means constructed, and arranged 
for controlling the flow of gaseous fuel through 
Said duct into the intake pipe at varying rates 
depending upon pressure conditions in the intake 
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pipe, means constructed and arranged to control 
the flow of liquid fuel from the fuel source to 
Said chamber at a rate corresponding to the rate 
of consumption of the fuel by the apparatus, and 
means for directing liquid fuel from said source 
to said feed pipe or to said conduit means. 

2. Apparatus for forming fuel charges for a 
gaseous fuel consuming apparatus having an 
intake pipe in which variations in pressure occur 
in accordance with fuel demands of the appa 
ratus, and wherein a source of volatile normally 
liquid fuel is employed, and in which a carbu 
retor has a feed pipe for connection to said 
Source and is connected to said intake pipe to 
atomize fuel from said source, mix the atomized 
fuel with air to gasify it, and supply the gasified 
fuel to said intake pipe, comprising a closed 
chamber, conduit means for supplying liquid fuel 
under pressure to said chamber, means for heat 
ing Said chamber to convert fuel therein into an 
air-free gas, a duct connecting said chamber to 
the intake pipe to supply gasified fuel to such 
pipe to be mixed with air flowing therethrough, 
means constructed ahd arranged for controlling 
the flow of gaseous fuel through said duct into 
the intake pipe at varying rates depending upon 
preSSure conditions in the intake pipe, and means 
for directing liquid fuel from said source to said 
feed pipe or to said conduit means. 

13. Apparatus for forming fuel charges for a 
gaSeous fuel consuming apparatus having an 
intake pipe in which variations in pressure occur 
in accordance with fuel demands of the appa 
ratus, and wherein a source of volatile normally 
liquid fuel is employed, and in which a carbu 
retor has a feed pipe for connection to said source 
and is connected to said intake pipe to atomize 
fuel from Said source, mix the atomized fuel with 
air to gasify it, and supply the gasified fuel to 
Said intake pipe, comprising a closed chamber, 
conduit means for supplying a liquid fuel under 
preSSure to Said chamber, means for heating said 
chamber to convert fuel therein into an air-free 
gas, a duct connecting said chamber to the intake 
pipe to supply gasified fuel to such pipe to be 
mixed with air flowing therethrough, means con 
structed, and arranged for controlling the flow 
of gaseous fuel through said duct into the intake 
pipe at varying rates depending upon pressure 
conditions in the intake pipe, means responsive 
to preSSures in said chamber and constructed 
and arranged to control the flow of liquid fuel 
from the fuel source to said chamber in accord 
ance with pressures therein, and means for di 
recting liquid fuel from said source to said feed 
pipe or to Said conduit means. 

14. Apparatus for forming fuel charges for a 
gaseous fuel consuming apparatus having an in 
take pipe in which variations in pressure occur 
in accordance with fuel demands of the appa 
ratus, and wherein a source of volatile normally 
liquid fuel is employed, and in which a car 
buretor has a feed pipe for connection to said 
Source and is Connected to said intake pipe to 
atomize fuel from said source, mix the atomized 
fuel with air to gasify it, and supply the gasified 
fuel to said intake pipe, comprising a chamber, 
conduit means for supplying liquid fuel to said 
chamber, means for heating said chamber to 
convert fuel therein into an air-free gas, a duct 
connecting said chamber to the intake pipe to 
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supply gasified fuel to such pipe to be mixed 
with air flowing therethrough, a pressure con 
trol valve in said duct for controlling the pres 
sure of gas flowing from said chamber, a flow 
control mechanism in said duct between said 
pressure control valve and the intake pipe for 
controlling the flow of gaseous fuel from said 
duct into the intake pipe at varying rates de 
pending upon pressure conditions in the intake 
pipe, and means for directing liquid fuel from 
said source to said feed pipe or to Said conduit 
e8S, 
15. Apparatus for forming fuel charges for a 

gaseous fuel consuming apparatus having an in 
take pipe in which variations in pressure occur 
in accordance with fuel demands of the appa 
ratus, and wherein a source of volatile normally 
liquid fuel is employed, and in which a carburetor 
has a feed pipe for connection to said Source 
and is connected to said intake pipe to atomize 
fuel from said source, mix the atomized fuel with 
air to gasify it, and supply the gasified fuel to 
said intake pipe, comprising a chamber, conduit 
means for supplying liquid fuel to said chamber, 
means for heating said chamber to convert fuel 
therein into an air-free gas, a duct connecting 
said chamber to the intake pipe to supply gasi 
fied fuel to such pipe to be mixed with air flown 
ing therethrough, a pressure control valve in said 
duct for controlling the pressure of gas flowing 
from said chamber, a flow control mechanism in 
said duct between said pressure control valve and 
the intake pipe for controlling the flow of gaseous 
fuel from said duct into the intake pipe at vary 
ing rates depending upon pressure conditions in 
the intake pipe, means constructed and arranged 
to control the supply of liquid fuel from said 
source to said chamber at varying rates in ac 
Cordance with pressures in said chamber, and 
means for directing liquid fuel from said source 
to said feed pipe or to said conduit means. 

16. Apparatus for forming fuel charges for a 
gaseous fuel consuming apparatus having an in 
take pipe in which variations in pressure occur 
in accordance with fuel demands of the appa 
ratus, and wherein a Source of volatile normally 
liquid fuel is employed, and in which a carburetor 
has a feed pipe for connection to said source and 
is connected to said intake pipe to atomize fuel 
from said source, mix the atomized fuel with air 
to gasify it, and Supply the gasified fuel to said 
intake pipe, comprising a closed chamber, con 
duit means for Supplying liquid fuel to said cham 
ber, means for converting fuel in said chamber 
into an air-free gas, a duct connecting said 
chamber to the intake pipe to supply gasified 
fuel to such pipe to be mixed with air flowing 
therethrough, means constructed and arranged 
for controlling the flow of gaseous fuel through 
said duct into the intake pipe, said last named 
means comprising a gas control valve for con 
trolling the flow of gas from said duct into the 
intake pipe, a diaphragm connected to said valve, 
means for effecting pressure variations on Oppo 
site sides of said diaphragm to control the posi 
tion of said gas control valve and accordingly 
the rate of flow of gas into the intake pipe in 
accordance With the demands of the apparatus, 
and means for directing liquid fuel from said 
Source to said feed pipe or to said conduit means. 

17. Apparatus for forming fuel charges for a 
gaseous fuel consuming apparatus having an in 
take pipe in which variations in pressure occur in 
accordance with fuel demands of the apparatus, 
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fuel is employed, and in which a carburetor has 
a feed pipe for connection to said source and is 
connected to said intake pipe to atomize fuel from 
said. Source, mix the atomized fuel with air to 
gasify it, and supply the gasified fuel to said in 
take pipe, comprising a closed chamber, conduit 
means for supplying liquid fuel to said chamber, 
means for converting fuel in Said chamber into 
an air-free gas, a duct connecting said chamber 
to Said intake pipe to supply gasified fuel to such 
pipe to be mixed with air flowing therethrough, 
means constructed and arranged for controlling 
the flow of gaseous fuel through said duct into 
the intake pipe, said last named means compris 
ing a gas control valve for controlling the flow of 
gas from Said duct into the intake pipe, a dia 
phragm connected to said valve, means for ef 
fecting pressure variations on opposite sides of 
said diaphragm to control the position of said 
gas control valve and accordingly the rate of 
flow of gas into the intake pipe in accordance 
with the demands of the apparatus, means for 
controlling the Supply of liquid fuel to said 
chamber in accordance with pressures present 
therein, and means for directing liquid fuel from 
Said Source to said feed pipe or to said conduit 
leanS. 
18. Apparatus for forming fuel charges for a 

gaseous fuel consuming apparatus having an ex 
haust conduit and an intake pipe in which vari 
ations in pressure occur in accordance with fuel 
demands of the apparatus, and wherein a source 
of volatile normally liquid fuel is employed, and 
in which a carburetor has a feed pipe for con 
nection to said source and is connected to said 
intake pipe to atomize fuel from said source, mix 
the atomized fuel with air to gasify it, and supply 
the gasified fuel to said intake pipe, comprising 
a chamber substantially surrounded by a portion 
of Said exhaust conduit, conduit means for sup 
plying liquid fuel from said source to said cham 
ber to be converted into an air-free gas by the 
heat of the products of combustion passing 
through said exhaust conduit, a duct connecting 
said chamber to the intake pipe to supply gasified 
fuel to such pipe to be mixed with air flowing 
therethrough, means constructed and arranged 
for controlling the flow of gaseous fuel through 
said duct into the intake pipe at varying rates de 
pending upon pressure conditions in the intake 
pipe, and means for directing liquid fuel from 
said Source to said feed pipe or to said conduit 
e8S 
19. Apparatus for forming fuel charges for a 

gaseous fuel consuming apparatus having an 
exhaust conduit and an intake pipe in which 
variations in pressure occur in accordance with 
fuel demands of the apparatus, and wherein 
a source of volatile normally liquid fuel is em 
ployed, and in which a carburetor has a feed 
pipe for connection to said source and is con 
nected to said intake pipe to atomize fuel from 
Said source, mix the atomized fuel with air to 
gasify it, and Supply the gasified fuel to said in 
take pipe, comprising a chamber at least partial 
ly Surrounded by said exhaust conduit, conduit 
means for supplying liquid fuel from said source 
to Said chamber to be converted into gas by the 
heat of the exhaust gases in said exhaust con 
duit, a duct connecting said chamber to the in 
take pipe to supply gasified fuel to such pipe 
to be mixed with air flowing therethrough, a 
pressure control valve in said duct for controlling 
the pressure of gas flowing from said chamber, 

and wherein a source of volatile normally liquid 75 a flow control mechanism in said duct between 
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said pressure control valve and the intake pipe 
for controlling the flow of gaseous fuel from 
said duct into the intake pipe at varying rates 
depending upon pressure conditions in the in 
take pipe, and means for directing liquid fuel 
from said source to said feed pipe or to said con 
duit means. 

20. Apparatus for forming fuel charges for 
a gaseous fuel consuming apparatus having an 
exhaust conduit and an intake pipe in which 
variations in pressure occur in accordance with 
fuel demands of the apparatus, and wherein 
a source of volatile normally liquid fuel is emi 
ployed, and in which a carburetor has a feed 
pipe for connection to said source and is con 
nected to said intake pipe to atomize fuel from 
said source, mix the atomized fuel with air to 
gasify it, and supply the gasified fuel to said in 
take pipe, comprising a chamber at least par 
tially surrounded by said exhaust conduit, means 
for spraying liquid fuel into said chamber to be 
converted into gas by the heat of the products of 

O 
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combustion in said exhaust conduit, a duct con 
necting Said chamber to the intake pipe to Supply 
gasified fuel to such pipe to be mixed with air 
flowing therethrough, means for controlling the 
flow of gas through said duct into the intake 
pipe, said last named means comprising a flow 
control mechanism for controlling the flow of 
gaseous fuel from said duct into the intake pipe 
at varying rates depending upon pressure con 
ditions in the intake pipe, and means for direct 
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ing liquid fuel from said source to said feed pipe 
or to said spraying means. 

21. Apparatus for forming fuel charges for a 
gaseous fuel consuming apparatus having an ex 
haust conduit and an intake pipe in which varia 
tions in pressure occur in accordance with fuel 
demands of the apparatus, and wherein a source 
of volatile normally liquid fuel is employed, and 
in which a carburetor has a feed pipe for con 
nection to said source and is connected to said 
intake pipe to atomize fuel from said source, 
mix the atomized fuel with air to gasify it, and 
Supply the gasified fuel to said intake pipe, con 
prising a chamber at least partially surrounded 
by said exhaust conduit, means for spraying 
liquid fuel into said chamber to be converted into 
gas by the heat of the products of combustion in 
said exhaust conduit, a duct connecting said 
chamber to the intake pipe to supply gasified 
fuel, to such pipe to be mixed with air flowing 
therethrough, means for controlling the flow of 
gas through said duct into the intake pipe, said 
last named means comprising a flow control 
mechanism for controlling the flow of gaseous 
fuel from said duct into the intake pipe at vary 
ing rates depending upon pressure conditions in 
the intake pipe, means for controlling the rate 
of supply of liquid fuel to said chamber in ac 
cordance with pressures generated therein, and 
means for directing liquid fuel from said source 
to said feed pipe or to said fuel spraying means. 
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