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UNITED STATES PATENT OFFICE 
CHARGEFoRMING DEVICE 

Gerhard Gerson, Keero Harbor, Mich, assienor 
to Philips Petroleum Company, a corporation 
of Delaware 

Application July 14, 1941, Serial No. 402,417. 
(C. 26-16) Claims. 

This invention relates to a motor fuel system 
for wide boiling range condensates. 
ticularly it relates to a fuel induction method and 
apparatus for utilizing high or low vapor pressure 
hydrocarbon compounds or any mixture thereof 
as direct motor fuels. 
An object of the present invention is to pro 

vide a method and apparatus for effectively uti 
lizing such compounds as motor fuel for internal 
combustion engines. 
An object is also to provide a fuel system de 

signed to operate not only with butane and fuels 

More par-. 
Figure 1 is a vertical section, through the pres 

sure regulator, vaporizer, and carburetor of a pre 
ferred embodiment of this invention; 

Figure 2 is a vertical section, partly in eleva 
tion, through the pressure regulator and vaporizer 
of another embodiment of this invention; 

Figure 3 is a plan view of the embodiment 
shown in Figure 2; 

Figure 4 is a side elevation, partly in section, 
10 through the embodiment shown in Figure 2 and 

of higher vapor pressure, but also operate with 
fuels of intermediate and low vapor-pressures, 
such as natural and regular gasolines. These lat 
ter will not vaporize completely with the heat 
ordinarily available and may thus remain in both 
liquid and vapor form. Therefore the present 
apparatus is designed to operate with either a 
liquid fuel, or a gaseous fuel, or any mixture 
thereof. 
An object is to provide a fuel System and appa 

ratus designed to operate efficiently on natural 
gasolines, for example, 26 pound and 40 pound 
Reid vapor pressure natural gasolines and the 
like, in which the fuel consumption...is comparable 
to that obtained in the present standard type of 
engine Operating on regular gasoline. 
Another object of this invention is to provide 

a system in which there is a separation of the 
fuel into liquid and vapor phases, both being ef 
fectively used in the carburetor or gas-air mixer, 
whereby the vapor may be utilized as an anti 
knock compound. 
Another object is to provide fuel induction ap 

paratus which will operate with fuels of varying 
Vapor pressures without requiring a manual 
change of adjustments. 
Another object of this invention is to provide 

a dual feed fuel system for an internal combus 
tion engine consisting of a combined single stage 
pressure regulator and heated vaporizer and a 
carburetor adapted to handle liquid and vapor 
simultaneously where the fuel ranges from pro 
pane to heavy motor fuels. 
Another object is to provide a relatively simple, 

compact, and inexpensive system which will be 
rugged and operate satisfactorily under the usual 
traffic and weather conditions encountered in 
driving trucks, buses, or passenger automobiles. 

... Still other objects and advantages of this in 
vention will be apparent from the following de 
tailed description taken in conjunction with the 
accompanying drawings, forming a part of this 
specification, and in which: 
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at right angles to that of Figure 2. This figure 
also shows a vertical section through another 
embodiment of the carburetor, aligned opposite 
the liquid and vapor outlets of the regulator and 
vaporizer but not directly connected thereto; and 

Figure 5 is a diagrammatic section showing a 
fuel system, incorporating the applicant's inven 
tion, adapted to operate with a standard carbu 
retor and using both regular gasoline and natural 
gasoline for fuel. An accelerating pump, econo 
mizer, and air strainer as commonly employed in 
automotive fuel systems are also shown. 

Referring now more particularly to the draw 
ings, in Figure 1 are shown the pressure regulator, 
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vaporizer and carburetor combined as an integral 
unit. It is to be understood, however, that if pre 
ferred, these units may be individual and not in 
tegral. The numeral 0 indicates generally the 
regulator while f indicates the vaporizer or va 
porizing chamber and 2 the carburetor. Appli 
cant in this embodiment prefers to use a single 
stage pressure regulator of the type illustrated 
in his U. S. Patent No. 2,201,894, issued May 21, 
1940. It will be seen by reference to this patent 
and the drawings presented here that the regul 
lator O consists of a body casting 3, preferably 
of aluminum or other similar material. A cover 
4 of pressed steel is fitted over the top of the 
body and encloses the main diaphragm 5 and 
the interior of the vaporizer. Breathing holes 6 
having a screen at are provided in the cover. 
A connection for an accelerating pump device, 
if desired, may be machined in the boss 8, pro 
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vided for that purpose. An auxiliary regulating 
device or compensator 9 is attached having a 
pin 20 adapted to be displaced downward and 
co-act with the lever arm 2f connected with the 
flat spring 22 which in turn varies the resistance 
of the main diaphragm (5. This diaphragm is 
stretched across the top of the regulator and held 
in place in the usual manner. Linked to the 
diaphragm on its under side is a lever arm 23 
pivotally mounted at 24 and having its lower end 
SO constructed that movement of the arm in a 
vertical plane causes the valve mechanism 25 to 



2 
move horizontally to open or close the fuel inlet 
26. The operation of the regulator and valve 
assembly is fully described in my U. S. Patent 
No. 2,201,894, issued May 21, 1940. 
The construction and operation of this valve 

mechanism will be more readily understood by 
reference to Figures 2 and 3 where greater detail 
is shown. Coiled springs 27 attached to the yoke 
28 and the stem guide 29 bolted to the regulator 
body serve to assure the proper functioning of 
this valve. Fuel is admitted to the regulator 
through the inlet 26 and the restricted orifice 30. 
Flow of the fuel is controlled through the tubular 
member 3 in which the orifice 30 is placed and 
in which is slidably mounted head 32 of valve 25. 
Movement of this valve either closes the orifice 
by seating head 32 or retracts the head allowing 
the fuel to flow through the ports 33 into the 
vaporizing chamber, 

Integral with the regulator body 3 is the va 
porizer comprising an outer body member indi 
cated generally by the numeral and an inner 
body member 34. These members are separated 
and form a heating chamber there between. 
Connections similar to 35-35, Figure 2, leading 
from the hot water jacket or exhaust gas mani 
fold of the engine provides for the circulation of 
the hot water or gas as a heating medium in the 
annular space 36 between members and 34. 
A thermostatically governed heat control, not 
shown, is provided where water from the engine 
is used to heat the vaporizer to insure raising the 
water to the proper temperature. It will thus 
be seen that liquid fuel will flow from inlet 26 
and collect in chamber 37 formed on the interior 
of member 34. Heat transmitted from chamber 
36, through member 34, tends to vaporize the 
liquid. Thus a liquid and a vapor phase of fuel 
are provided for and may exist within the regul 
lator and vaporizer bodies. 
In the embodiment of this invention shown in 

Figure 1, a float 38 is positioned within chamber 
37. On the upper end of the float a needle valve 
39 is mounted to control the fow of vapor out of 
the vapor outlet 40. This needle valve may be 
of a standard type and has a coiled spring 4 
retained by the collar 42 to insure an efficient 
functioning in opening or closing passage 43 in 
outlet 40. - 
On the bottom of float 38 is a needle valve 44 

adapted to open or close a liquid Outlet passage 
45 which is centrally bored through the bottom 
of the vaporizer chamber. This passage is closed 
at its lower end by a removable drain plug 46. 
Horizontally bored through the bottom member is 
a passage 47 communicating with passage 45 and 
with a second vertical passage 48 bored in the 
side Wall 49 between the vaporizer and the car 
buretor. A liquid main adjustment screw 50 is 
positioned within this wall and adapted to accu 
rately control the flow of liquid through passage 
47. This screw projects so that it may be manu 
ally adjusted from the exterior of the assembly 
similar in manner to the way a standard car 
buretor is adjusted. 
A Second vertical passage 5 in wall 49 provides 

for the flow of liquid to the motor for idling. It 
will be seen from Figure i that this passage com 
municates at its lower end with the interior of 
the carburetor, just below the throttle valve, and 
at its upper end, through passage 52, with passage 
48. A liquid idling adjustment screw 53 is pro 
vided and projects from wall 49 so that it may be 
???nually adjusted from the exterior of the assem 

My. 

is 
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As before mentioned needle valve 39 controls 

the flow of vapor through the main vapor dis 
charge passage 40. This passage at its lower end 
communicates with the interior of the carburetor 
through the vapor discharge openings 54. A main 
vapor adjustment screw 55 is also provided and 
projects from wall 49 So that a manual adjust 
ment may be made. Where it is found desirable 
to include an economizer as part of the auxiliary 
equinment, see Figure 5, one of the connections to 
the economizer may be made at this point also. 
Communicating with the lower end of passage 

: 40, around passage 52, is a Smaller vertical passage 
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56 extending through Wall 49 and into the interior 
of the carburetor below the throttle valve. This 
passage provides for vapor induction to the car 
buretor when the engine is operating under idling 
conditions. A vapor idling adjustment screw 5T 
is provided and may be manually adjusted to se 
cure the proper flow. 
Carburetor 2, as shown in Figure 1, is integral 

with the vaporizer and regulator. A throttle 
valve 58 and venturi 59 are provided and are 
Similar to those Customarily used in standard 
gasoline carburetors. Since their operation and 
construction are well known in the art, it is not 
further described here. Liquid discharge jet 60 
provides a fuel outlet, from passage 52 into the 
interior of the carburetor. Passage 52 as above 
described provides a common passage communi 
cating with the liquid passages 48 and 5 in wall 
49. It should be noted that vapor idling passage 
56 does not communicate with passage 52, Air 
inlet 6 may be connected to an air strainer as 
shown in the embodiment of Figure 5. The lower 
end 62 is connected to the engine intake manifold 
in the usual manner. 

Figure 2 of the drawings shows another emi 
bodiment of this invention. A device to make 
starting of the engine easier is shown attached 
to the regulator at 8. It comprises a tubular 
plug 63 externally threaded and screwed into the 
top of the regulator. This plug is centrally bored 
throughout and adapted to receive a coil spring 
64 and a push pin 65 slidably mounted therein. 
Ahead on this push pin retains the spring in place 
and contacts the upper end of lever arm 66. 
This arm is pivotally mounted at 67 and connected 
at its lower end in any suitable way to a control 
wire or rod, and thus may be operated from a 
distant point such as the cab of a truck. The 
lower end of push pin 65 extends down to a point 
above spring 22 and may be depressed sufficiently 
by lever arm 66 to engage the spring and vary 
the resistance of the main diaphragm 5. It will 
thus be seen that this starting device can be used 
for manually enriching the fuel mixture when 
Starting the engine. 
CompenSator 9 is also shown in greater detail. 

Reference to applicant's above mentioned patent 
should be made for details of the functioning of 
this device. A connecting conduit 68 connects 
the compensator and the liquid fuel inlet from 
the Supply tank. Liquid fuel enters at passage 69 
and flows through a fuel filter 70 into passage 26 
and then through orifice 30 as previously de 
Scribed. The connections and assembly of parts 
are not further described since they are shown 
in detail in Figure 2. 

Construction and operation of the valve mech 
anism 25 is similar to that previously described. . 

In this embodiment, Figures 2, 3 and 4, the 
vaporizer has an outer wall T surrounding an 
inner wall 72. Hot water from the engine or ex 
haust gases are circulated by means, not shown, 
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attached to the connections 3-35 through the 
annular space 73 between walls T and 72. In 
this way heat is supplied to vaporize the liquid 
which has collected within the lower part of ex 
pansion and vaporization chamber 74 after it 
flows from orifice 30. A float 75 in the float 
chamber 6 raises and lowers its position depend 
ing upon the liquid level maintained within the 
float chamber. This movement is transmitted 
through the pivoted arm T, Contacting the top 
of the float, and the connecting arm 78 to control 
the position of the vapor needle valve 79. An 
arm 80 projecting from the side of the float trans 
mits the float movement to control the position 
of the liquid needle valve 8. 
Vapor needle valve 9 is slidably mounted with 

in an upper projecting tubular conduit or vapor 
line 82 and held in position by the annular shoul 
ders 83. As shown this vapor line is externally 
threaded as at 84 to facilitate mountings within 
the outer wall 7. To prevent leakage a gasket 
85 is inserted behind shoulder 8. 
changeable vapor orifice plate 87 within line 82 
cooperates with the needle valve to control the 
flow of vapor therethrough. 

Liquid needle valve 8 is slidably mounted with 
in the lower projecting tubular conduit Or liquid 
line 88, . It is held in position by the annular 
shoulders 89-89' on the needle stem. This liquid 
line is externally threaded as at 90 to facilitate 
mounting within wall 7. To prevent leakage a 
gasket 9 and a shoulder 92 are provided. Co 
operating with the needle valve is an interchange 
able liquid orifice plate 93 held in position within 
line 88 by the inserted sleeve member 9. A 
coiled spring 95 held between orifice plate 93 and 

... shoulder 89 on the valve stem is provided to as 
sure a proper functioning of the valve, 
A drain plug 46 is also provided in this em 

bodiment for chamber 76 as shown in Figures. 2 
and 4. 
The carburetor shown in Figure 4 is designed to 

be connected by suitable conduits or piping to 
the vapor line 82 and the liquid line 88 of the 
combined regulator and vaporizer. Line 2 is 
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connected to the vapor inlet passage 96 which . 
communicates through vertical passage 9 with 
the main vapor jet 98 in the venturi 99. Liquid 
line 88 is connected to liquid inlet passage 00 
which communicates through the liquid discharge 
jet Of into the Wenturi chamber. Flow through 

SO 

this jet is controlled by means of the adjustable 
head piece O2 co-acting with an inner sleeve 
03. Liquid for idling purposes is provided 

through vertical passage foll which has an outlet 
port O5 entering below the main throttle valve 
06. Flow through this port may be controlled 

by means of the adjustable screw to having a 
needle point cooperating with the port. Vapor 
for idling purposes enters through passage 108 
and port 09 being controlled by means of an 
adjustable screw if O cooperating with the port. 
A choke butterfly completes this carburetor 
assembly. 

Figure 5 shows one embodiment of the inven 
tion arranged to Operate with a standard Con 
bination carburetor designed for propane-butane 
and regular gasoline. This type of combination 
carburetor is manufactured by the Ensign Car 
buretor Company, State of California, and in 
ordinary use is intended for use with either a 
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design is illustrated in Figure 4. The liquid side 
of the device shown in Figure 5, however, is pro 
vided with a float chamber of conventional de 
sign to alternately permit operation. On regular 
gasoline. The carbureting means, as shown, is 
well known and in itself forms no part of my 
invention. The air strainer 2 for the air intake, 
the intake manifold 3, and the exhaust mani 
fold 4 for the engine are the conventional 
equipment. A choke lever 5 and a main throttle 
lever 6 are also provided. Regular gasoline 
flows from a supply tank through inlet line if, 
Valve 8 into liquid line 9 and then into cham 
ber 20. A float f2 in this chamber controls 
this flow in the usual manner. Liquid idling ad 
justment screw 22 and liquid main adjustment 
screw 23 are provided to obtain the proper flow. 
Natural gasoline, propane, butane, or the like 
flows from a supply tank through fuel inlet line 
24 to the vaporizer and regulator unit 25 as 
described above in connection with Figures 1 
and 2. A compensator 26 and accelerating pump 
device 27 connected by means of rod 28 to the 
accelerator lever are also shown connected to the 
regulator. The accelerating device 27, as shown 
in Figure 5, comprises an inverted spring pressed 
Cup which is adapted to be depressed-on actua 
tion of the throttle and apply air pressure to the 
top of the regulator diaphragm 5 through a 
back pressure valve, not shown, to open valve 32 
and form a rich mixture during acceleration. 
The operation of this device, however, is not ma 
terial to my invention. Water or exhaust gases 
from the engine for heating the vaporization 
chamber in the regulator flow through pipe (29 
into the outer chamber or jacket 30 and out 
through pipe 3. Float 32 having needle valve 
33 to control the vapor passing through the 
vapor and suction line 134 and needle valve 35 
to control the flow of liquid out through line fe 
is mounted within the vaporization chamber of 
regulator 125. An economizer 36 having a con 
duit 37 connecting it to the intake manifold 
may be used in vapor line 34 to enrich the mix 
ture under certain comparatively high pressure 
conditions in the intake manifold, for instance, 
when climbing a hill at low speed and fully opened 
throttle. The device includes a diaphragm which 
controls the movement of a valve in vapor line 
3. The device acts as an economizer in restrict 

ing the vapor flow to form a normal or lean air 
Vapor mixture at certain low pressure conditions 
in the intake manifold. A main vapor adjust 
ment screw 38 and a vapor idling adjustment 
screw 39 are also provided for the usual control 
purposes, 

It is to be understood in connection with the 
Figure 5 embodiment that inlet line is not 
essential, but preferred only, and that regular 
gasoline can be fed through inlet line 24 if de 
sired. In doing SO, regular gasoline would flow 
through the regulator-vaporizer unit to the car 
buretor in the same Way the natural gasoline 
does. It will also be obvious to those skilled in 
the art that the fuel tanks and unit 25 must 
either be placed sufficiently high, in relation to 
the carburetor, to insure gravity flow of fluid 
thereto or an ordinary fuel pump must be used 

70 
gaseous or liquid phase fuel. In accordance with , 
my invention, however, both liquid, and gaseous 
fuel may be, and ordinarily are simultaneously 
carbureted in the device. A carburetor of similar 

in connection with line is to secure the proper 
flow of fuel into the carburetor, 
The operation of my invention will now be de 

scribed in connection with the assembled system 
shown in Figure 5. Natural gasoline or mixtures 
of gasoline and liquefied gases coming from the 

5 supply tank directly or through a fuel pump enter 



4. 
the single stage regulator 25 when the dia 
phragm governed regulator valve 32, as shown in 
Figure 1, opens by the suction of the engine, this 
valve automatically shutting off the fuel flow 
when the engine is not operating. The fuel 
wholly or partly vaporizes in the expansion and 
vaporization chamber of the regulator. From 
there the vaporized fractions flow through the 
upper vapor outlet line 34 to the openings in the 
venturi and from there with the air stream into 
the intake manifold of the engine. The liquid 
fractions collect in the lower part of the float 
chamber 32 which forms a part of the expansion 
and vaporization chamber, and are heated by 
circulating water or exhaust gases from the en 
gine passing through the outer chamber or jacket 
30 surrounding the float chamber. Liquid not 

vaporized remains in the float chamber and raises 
the float thereby opening the lower liquid outlet 
passage and closing the upper vapor Outlet. Liq 
uid in the float chamber may then flow through 
the open passage f9 to the discharge jet in the 
venturi and from there into the air stream into 
the engine. - - 

Since the variable orifice 43 as shown in Figure 
1 in the vapor line is chosen large enough to 
charge the cylinders with the right gas-air mix 
ture when only vapor is available, a needle valve 
33 is provided which limits the gas quantity 
according to the float position. A needle valve 
35 in the liquid similarly limits the liquid flow, 
thus the proportion of Vapor and liquid feeding 
the engine depends first on the position of the 
float, Which governs the two needle valves ac 
cording to the quantity of non-vaporized liquid 
fuel in the float chamber, and second upon the 
fact that the liquid jet in the venturi discharges 
the less fuel the lower the liquid level is in this jet. 
When the float chamber is filled with liquid to 
Such an extent that the needle valve 33 in the 
vapor line is shut off, the needle valve 35 in the 
liquid line 9 opens the full orifice. This results 
in shutting off the regulator valve, since the vapor 
outlet is closed the suction from the carburetor 
cannot act on the main diaphragm 5 to admit 
more fuel through valve 32 until the pressure in 
the vaporization chamber again drops below the 
regulator outlet setting. A slight pressure may 
be built up due to a temperature rise in the regul 
lator vaporization chamber since vaporization of 
the incoming liquid fuel does not take place any 
more, which will in addition to the force exerted 
by the flat spring 22 push diaphragm 5 upward 
thereby causing head 32 of valve 25 to close 
orifice 30. No liquid from the fuel supply tank 
can then enter the regulator until sufficient liquid 
from the float chamber has been used by the en 
gine to lower the float, opening the needle valve 
in the vapor and suction line. Simultaneously, 
the pressure, if any, in the regulator will be re 
leased and the suction will reopen the regulator 
inlet valve 32. 

Tension of the flat spring 22 in the regulator 
is adjusted when the engine is not running so 
as to just shut off the regulator inlet valve 32 
against the inlet fuel pressure, since the suction 
acting on the diaphragm with starting and idling 
Speed as well as with wide open throttle and low 
Speed is extremely Small. If this tension is 
greater than necessary to overcome the inlet pres 
sure the valve will not be opened with low suc 
tion. It is thus apparent that the regulator func 
tions to maintain a substantially constant pres 
Sure in the vaporizer, irrespective of the degree 
of Suction communicated thereto from the car 
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buretor induced by air-flow to the engine. As 
previously stated, vapor control valve 33 is shut 
off as the liquid valve 35 opens the full orifice to 
line 9. It is obvious, therefore, from the fore 
going description that, for intermediate positions 
of valves f33 and 35, the total fuel flow induced 
into the carburetor by air-flow will be composed 
of various intermediate proportions of liquid and 
gaseous fuel. Since the pressure in the vaporizer 
is substantially constant, the total fuel flow will 
always be a function of the air flow que to the 
degree of suction in the carburetor. * 
The auxiliary regulating device or compensator 
26 prevents starting and idling difficulties or 
having the fuel mixture too lean under full load 
low speed conditions, where the tension of the 
spring 22, Figure 2, has been adjusted for a high 
vapor pressure fuel, and another fuel of low 
vapor pressure is used. A conduit 68 from the 
fuel inlet line 24 of the regulator transmits the 
inlet pressure to the auxiliary diaphragm. The 
pin 20 connected to this diaphragm acts on the 
regulator spring and decreases its tension when 
the inlet pressure is low and increases the tension 
when fuel of higher vapor pressure is used. This 
device not only prevents irregularities under 
Starting or idling, conditions but makes possible 
the use of most of the gaseous remainder in the 
Supply tank after the liquid is used regardless of 
the decreasing inlet pressure. 
While applicant has described specific embodi 

ments, it is to be understood that the form of 
this invention, herewith shown and described, is 
a preferred example of the same and that various 
modifications may be made therein without ma 
terially departing from the spirit of this inven 
tion as defined by the appended claims. 

I claim: 
1. A charge forming device for utilizing hydro 

carbon fuel, at least certain components of which 
possess a Superatmospheric vapor pressure, com 
prising a vaporization chamber wherein, on pres 
sure reduction, vaporization of the high pressure 
components of said fuel to form a gaseous fuel 
portion and a liquid fuel portion takes place, 
means maintaining a substantially constant pres 
Sure in the vaporization chamber, carburetion 
means for said gaseous and liquid fuel portions, 
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a passage for the gaseous fuel portion and a pas 
Sage for the liquid fuel portion leading from the 
vaporization chamber to the carburetion means, 
Whereby fuel flow is induced in accordance with 
air-flow through said carburetion means, a float 
for Said vaporization chamber, a valve for each 
of Said paSSages operably connected with said 
float for controlling the flow of liquid and gaseous 
fuel portions to said carburetion means in ac 
cordance with the liquid level in said vaporization 
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chamber. 
2. A charge forming device for utilizing hydro 

carbon fuel, at least certain components of which 
pOSSeSS a Superatmospheric vapor pressure, com 
prising a vaporization chamber wherein, on pres 
Sure reduction, vaporization of the high pressure 
Components of Said fuel to form a gaseous fuel 
portion and a liquid fuel portion takes place, 
means maintaining a substantially constant pres 
Sure in the vaporization chamber, carburetion 
means for Said gaseous and liquid fuel portions, 
a passage for the gaseous fuel portion and a 
passage for the liquid fuel portion leading from 
the vaporization chamber to the carburetion 
means, whereby fuel flow is induced in accordance 
with air-flow through said carburetion means, a 
float for said vaporization chamber, a valve for 
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each of said passages operably connected with 
Said float one of Said valves being opened as the 
other valve is closed. 

3. A charge forming device for utilizing hydro 
Carbon fuel, at least certain components of which 
pOSSeSS a Superatmospheric vapor preSSure, com 
prising a vaporization chamber wherein, on pres 
Sure reduction, vaporization of the high pressure 
components of Said fuel to form a gaseous fuel 
portion and a liquid fuel portion takes place, 
means maintaining a substantially constant pres 
Sure in the vaporization chamber, carburetion 
means for Said gaseous portion and said liquid 
portion, whereby fuel flow is induced in accord 
ance with air-flow through said carburetion 
means, means for proportioning the relative flow 
of the gaseous portion and the liquid portion to 

O 
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the carburetion means, said means being con 
trolled by the liquid level in the vaporization 
chamber. 

4. A charge forming device for utilizing hydro 
carbon fuel, at least certain components of which 
possess a Superatmospheric vapor pressure, com 
prising a vaporization chamber wherein, on pres 
Sure reduction, vaporization of the high pressure 
Components of Said fuel to form a gaseous fuel 
portion and a liquid fuel portion takes place, 
means maintaining a substantially constant pres 
Sure in the vaporization chamber, carburetion 
means for Said gaseous portion and said liquid 
portion, whereby fuel flow is induced in accord 
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ance with air-flow through said carburetion 
means, means for proportioning the relative flow 
of the gaseous portion and the liquid portion to 
the carburetion means, said means being con 
trolled by the liquid level in the vaporization 
chamber and means for controlling the tempera 
ture of the vaporization chamber. 

5 
5. A charge forming device according to claim 

3 wherein the means maintaining a substantially 
constant pressure in the vaporization chamber in 
cludes a fuel inlet and a regulating valve aSSO 
ciated therewith said valve being responsive to 
changes in pressure within the vaporization 
chamber and controlling the passage of fuel 
thereinto. 

6. A charge forming device according to claim 
3 wherein the means maintaining a substantially 
constant preSSure in the vaporization chamber 
includes, a spring controlled diaphragm means 
responsive to changes in pressure in Said vaporiza 
tion chamber, a fuel inlet to said vaporization 
chamber, valve means associated with said fuel 
inlet and controlled by said diaphragm regulat 
ing the admission of fuel into the vaporization 
chamber, and an auxiliary regulating device in 
direct communication with the fuel inlet and 
controlled by the pressure of the fuel therein 
automatically regulating the tension of the spring. 
controlling the diaphragm according to varia 
tions of pressure of Said fuel at the said inlet. 

7. A charge forming device according to claim 3 
wherein the means maintaining a substantially 
constant pressure in the vaporization chamber 
includes a diaphragm forming two compartments 
therein, spring means controlling the movemant. 
of Said diaphragm and an auxiliary spring ten 
sion adjusting means in the first of said. Com 
partments, a fuel inlet means and a valve asso 
ciated therewith in the Second of Said compart 
ments, said valve being associated with said dia 

35 
phragm and responsive to the movement thereof 
controlling the flow of fuel through Said inlet, 
said vaporization chamber being in communica 
tion with said second compartment. 

GERHARO GERSON. 


