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This invention relates to carburetors and more 
particularly it relates to a type of carburetor 
especially adapted for use with higher than nor 
mal vapor pressure gasoline, in which the nor 
mally gaseous hydrocarbons are separated from 
the normally liquid hydrocarbons, and the two 
phases carbureted separately but in the same 
ratio as they occur in the original high vapor 
pressure fuel. 

For automotive uses, the conventional carbu 
retor is one in which liquid gasoline of from ap 
proximately 9 to 12 pounds Reid vapor pressure 
is used as fuel. Some stationary internal com 
bustion engines operate on natural or artificial 
gases, and in some regions trucks, busses and 
even motor-cars are propelled by internal com 
bustion engines which are fueled by compressed 
gases. These latter engines are equipped with 
special types of carburetors for mixing the gas 
with air to form the combustible fuel mixture. 
In each of the above mentioned types of carbu 

retors, the apparatus is used to carburet fuel from 
one phase, that is, from an all liquid phase, or 
from an all gaseous phase. . . 

I have devised a carburetor which is designed 
to carburet a two phase fuel, that is, a fuel which 
is composed of liquid and vapor under pressure. 
Fuels of this class may be such as high vapor 
pressure natural gasoline or even liquefied petro 
leum gases or mixtures thereof. 
An object of this invention is to devise a carbu 

retor for carbureting high vapor pressure fuels. 
A further object is the control of fuel flow to 

the separating means in accordance with the 
mass of liquid phase therein. 
Another object is the provision of gas respon 

sive means for regulating relative feed of liquid 
and gaseous phases. 
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A still further object of this invention is to 
devise a carbureting device for use with a high 
vapor pressure fuel, which upon reduction to 
slightly above atmospheric pressure, i. e., from 1 
to 4 pounds per Square inch gauge, is separated 
into a liquid phase and a vapor phase, and car 
bureting these two phases in the ratio in which 
they are present in the original fuel. 

Still other objects and advantages will be real 
ized by those skilled in the art by a careful study 
of the following disclosure. 
The figure illustrates one modification of my 

invention showing my carburetor for use with 
high vapor pressure fuel. 

Referring to the figure, numeral represents a 
vaporizing chamber in which the normally gase 
ous components of the fuel are separated from 
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the normally liquid components. Isiquid fuel is 
conducted from the fuel pressure tank, not shown, 
through line 2 through pressure regulator 3 and 
line 4 into vaporizing chamber . Walve 5 oper 
ated by diaphragm 6 and tension spring 7 con 
trols the flow of fuel from line 4 into the vaporiz 
ing chamber. The vaporizing chamber f is 
equipped with a heating coll 9 and thermoregu 
lator f0. Heating fluid enters heating coil 
through tube and leaves the coil through tube 
2, the flow being controlled by control valve f3. 
Vapor tube 4 connects vaporizing chamber 
with vapor compartment 5, the bottom wall of 
which is equipped with a Zero pressure regulator 
valve 6. This latter passes through passage 7, 
the valve stem being attached to diaphragm 8. 
Gas feed chamber f9 receives gas through the 
the passage T. A spring 20 slightly compressed 
when valve 6 is closed and adjusted to open 
slightly below atmospheric pressure controls the 
Operation of Said diaphragm 8, air chamber 2. 
being open to the atmosphere through opening 
22 or connected to air inlet 33 to balance air 
cleaner friction, Tube 23 connects vaporizing 
chamber to the throttle regulating apparatus 
24. The said throttle regulating apparatus is es 
sentially a diaphragm regulator composed of a 
housing 25, diaphragm 26, tension spring 27 and 
push pin. 28. 
Tube 29 connects the liquid containing portion 

of vaporizing chamber with the float chamber 
30, the flow of liquid fuel being controlled by the 
float mechanism 3 and valve 53. 
The throttle valve portion 32 of the carburetor 

comprises the air-fuel mixing apparatus. Air en 
ters this apparatus through air inlet tube 33, 
the stream of air being divided into two portions, 
One passing through the liquid carbureting side 
34 of the device and the remainder passing 
through the gas carbureting portion 35. These 
carbureting parts are equipped with Wenturi sec 
tions 36 and 37. Liquid carbureting jet 38 con 
nects the liquid containing portion of float cham 
'ber 30 with the point of essentially maximum 
suction in the liquid carbureting venturi 36, while 
tube 39 connects the gas feed chamber 9 with 
the gas carbureting jet or tube 4 in the gas car 
bureting section of the dual carburetor. Flow of 
gas through tube 39 is adjustably restricted or 
controlled by valve 40. - 
Throttle valve operation is adjustably con 

trolled by a slotted lever 42 which in turn is con 
nected to and controlled by diaphragm 26 
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through push pin 28 pivoted to lever 42 at one end 
and pivoted to diaphragm 26 at the opposite end. 
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The push pin 28 has vertical movement in a slot 
52. Any suitable means responsive to gas pres 
Sure in the vaporizing chamber may be used in 
place of the diaphragm and push pin arrange 
ment shown to impart relative movement to le 
ver 42. For example, a piston and cylinder ar 
Fangement may be utilized connected to lever 42 
by suitable means. The said lever is supported 
by fulcrum pin 44 and manually operated by the 
manual throttle control 43. Butterfly throttle 
valve 49 is connected by arm 45 through pivot 47 
to the lower side of lever 42 near One end thereof. 
Similarly, butterfly throttle valve 50 is connect 
ed near the opposite end of lever 42 by pivot 48 
and arm 46. The liquid carbureting tube or side 
34 and the gas carbureting tube or side 35 join 
into a common tube at the outlet end 5 of the 
carburetor. 
Tube 55 connects the float chamber 30 to the 

carbureting side of the carburetor on the down 
stream side of the throttle valves 49 and 50 and 
carries the control valve 56. A branch tube con 
nects tube. 55 with the vapor space in the float 
bowl to prevent liquid from draining into the 
manifold when the engine stops. The float 
chamber is vented to the air inlet tube by a pas 
Sage, not shown. 

In the operation of my carburetor, hydrocar 
bon fuel comprising natural gasoline, high vapor 
pressure natural gasoline containing substantial 
quantities of normally gaseous hydrocarbons un 
der pressure, flows from the fuel storage tank, not 
shown, through line 2, pressure regulator 3 and 
line 4 into the vaporizing chamber . FreSSure 
regulator 3 reduces the pressure of the incoming 
fuel from that of the storage tank to approxi 
mately from 1 to 4 pounds per square inch. Fuel 
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at this lower pressure enters vaporizing chamber 
through valve 5, which valve is operated by di 

aphragm 6 and tension spring 7. The liquid fuel 
upon entrance into vaporizing chamber evolves 
as vapor some of the normally gaseous hydro 
carbons, and the amount of vapor formed is de pendent upon the specific hydrocarbons present 
in the fuel and upon the pressure and tempera 
ture maintained within said chamber. I have 
found that by maintaining a temperature of 
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approximately 120° F. at between 1 to 4 pounds 
pressure, excellent gas-liquid separation is ob 
tained when using natural gasoline of from 26 to 
40 pounds Reid vapor pressure. Provision for 
warming of the liquid fuel in the vaporizing 
chamber is made in the form of the hot Water 
coil 9. Hot water from the motor cooling SyS, 
tem, not shown, passes through line , into the 
above-mentioned coil 9, through tube 2 and re 
enters the cooling system. The rate of flow of 
the heating water through the coil is thermo 
statically controlled by the action of the tem 
perature bulb or thermoregulator O and control 
valve 3 in said hot water line. 
The separated vapor from the vaporizing 

chamber passes downwardly through tube 
into vapor compartment 5, the pressure being 
essentially the same in these two compartments. 
The diaphragm 6 serves as the botton of the Wa 
porizing chamber and the top of the vapor 
compartment 15, and since the gas presses in 
these two chambers are essentially equal, the op 
erating force on said diaphragm is the mass of 
the accumulated liquid fuel as modified by the 
active tension in the tension spring . Thus 
when the weight of the residual liquid reaches a 
certain predetermined value, the said diaphragm 
closes valves which in turn closes of the flow O 
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liquid fuel into the carburetor. The spring 
is so adjusted that the Wave 5 remains closed 
during the presence of a preponderance of liquid 
fuel in the vaporizing chamber and until at least 
a small portion of the residual liquid fuel has 
passed through tube 29 to float chamber 30, 
thereby lessening the Weight of liquid upon the 
diaphragm and causing valve 5 to open admitting 
more fuel to the vaporizing chamber. In ordi 
nary operation due to the normal sensitivity of 
the diaphragm and adjusting spring, the level of 
liquid remains essentially constant or varies only 
within very narrow limits while valve 5 remains 
partially open depending on the rate of fuel con 
Sumption. When the gas pressure in gas feed 
chamber 9 becomes less than atmospheric as 
occasioned by the suction of gas from chamber 
9 through tube 39 and gas carbureting jet 4 

into venturi 3, the diaphragm 8 rises thereby 
opening the gas metering valve 6 allowing gas 
to pass through valve opening into gas feed 
chamber 9 in accordance with the demand. In 
gas feed tubing 39 is inserted a valve 40 for the 
restriction or control of gas flow. When valve 
f6 is open, the gas pressure in chamber 9 and 
in tube 39 tends to build up due to the presence 
of the restricting valve 40 and when the pres 
sure becomes greater than atmospheric the dia 
phragm 8 acts to close valve 6, thereby shut 
ting of the gas flow. In actual operation when 
the amount'of gas issuing from gas carbureting 
jet 4 is constant, a pressure equilibrium results 
which holds the metering valve is open an 
amount necessary to furnish the proper flow. Of 
gaS. 
The vapor-free residual liquid fuel from the 

bottom of the vaporizing chamber passes 
through gasoline feed line 29 to the float cham 
ber 30 under the 1 to 4 pounds pressure hereto 
fore mentioned. When this liquid reaches a Cer 
tain predetermined level in the float chanber, 
the float 3 rises and the attached valve 53 closes 
of the flow of liquid from fuel line 29. A liquid 
carbureting jet 38 extends from the bottom of 
the said float chamber 30 through the wall of the 
venturi 36 on the liquid side of the dual car 
buretor. 
The diaphragm throttle regulating device 24 

being connected to the top of vaporizing chamber 
proportions the amount of residual liquid and 

separated gas entering the throttle valve portion 
32 of the dual carburetor so that these two frac 
tions of fuel may be used in the same ratio in 
which they are present in the original fuel. This 
regulating device operates by pressure variations 
communicated from the vaporizing chamber 
through tube 23. When the pressure in chamber 

increases, diaphragm 26 within housing 25, 
moves from left to right according to the draw 
ing, and this movement increases the tension on 
tension spring 27, and is transmitted through 
push pin 28 to move lever 42 from left to right. 
Slotted lever 42 may move in the above given 
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direction until pivot 4 is directly under fulcrum 
pin 44, then upon downward movement of the 
manual throttle control 43, pivot 48 and arm 
move downward, thereby opening butterfly throt 
tle valve 50. When this gas-side throttle valve 
is open, air from inlet 33 passes through the gas 
side 35 and the corresponding venturi 37 and the 
vacuum set up at the gas jet 4 communicates 
backward through tube 39, valve 40 and through 
tube 39 extended and tends to evacuate the gas 
feed chamber 9 in the lower part of the vapor 
liquid separator . This pressure drop causes 
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diaphragm 8 to open the gase metering valve 
6 which permits the separated gas to flow from 

the vapor containing portion of the vaporizing 
chamber into the vapor compartment 5, 
through valve 6 and into vapor feed chamber 9, 
thence through tube 39, valve 40, jet 4 and into 
the air stream. This operation continues until 
the gas pressure in vaporizing chamber drops 
to a predetermined value during which time 
metering valve 6 remains open permitting con 
tinued gas flow, and at the time of said pressure 
drop, regulator 24 functions to move diaphragm 
26 from right to left, which movement is com 
municated by push pin 28 to slotted lever 42 
causing the latter to move from right to left 
until pivot 48 is directly under fulcrum pin 44 
or at some intermediate point. All during this 
operation, the manual throttle control 43 re 
mains open, that is control 43 is held depressed. 
When slotted lever 42 moves from right to left, 
pivot 47 and arm 45 move upward while pivot 
48 and arm 46 likewise move upward, thereby 
opening butterfly throttle valve 49 and permit 
ting more inlet air to paSS through the liquid 
side 34 of the dual carburetor and closing Valve 
50. As inlet air passes through this section of 
the carburetor, and thrugh venturi 36, vacuum 
or suction is communicated through jet 38 which 
action draws residual vapor-free liquid fuel 
through said jet 38 into contact with the flowing 
air for mixing and passage through the outlet 
end of the dual carburetor 51 and into the intake 
manifold, not shown. Upon continued consump 
tion of residual liquid fuel the liquid level in float 
chamber 30 drops until float 3?., causes valve 53 
to open, thereby permitting vapor-free residual 
liquid to flow from the vaporizing chamber 
into the float chamber 30. This liquid continues 
to flow in this direction as long as float valve 53 
remains open. If during this flow the liquid in 
vaporizing chamber becomes lowered to a pre 
determined level or what amounts to the same 
thing, the weight of the residual liquid is lessened 
to a predetermined amount, diaphragm 6 opens 
the fuel valve 5, thus permitting raw fuel to flow 
from the pressure storage tank, not shown, 
through the pressure regulator 3 into the vapo 
rizing chamber , thereby increasing the Weight 
of liquid on the said diaphragm and valve 5 
closes. 

thereby increasing the gas pressure within Said 
chamber. This pressure increase acts through 
tube 23 on the throttle regulating apparatus 24 
to move the push link from left to right to open 
the gas side butterfly valve 50 for consumption 
of the vapors evolved in said vaporizing chamber. 
The gas side of the carburetor functions as long 
as the gas pressure in the vaporizing chamber 
remains within a certain preSSure range, Say 
from 1 to 4 pounds per square inch, then When 
this pressure drops to less than 1 pound the ten 
sion spring 27 contracts pulling the diaphragm 
26 and connected parts from right to left and 
feeding more liquid fuel to the carburetor. Thus 
when the mass of the residual liquid on dia 
phragm 6 is lessened to a predetermined value, 
valve 5 opens wider permitting more raw fuel 
to enter the vaporizing chamber at which time 
the pressure in said chamber increases to open 
up the gas side of the carburetor as heretofore 
explained. f 

- When the motor is operating at a constant load 
and at constant speed, the operation of the car 
buretor reaches a state of equilibrium in which 

Upon the addition of this raw fuel to 
the vaporizing chamber, vaporization occurs 
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3 
raw liquid fuel enters the vaporizing chamber 
in a Small but essentially continuous flow through 
valve 5, the slight gas pressure increase in said 
chamber holds diaphragm 26 in such a position 
that the push link 42 is held at an intermediate 
position allowing both throttle valves 49 and 50 
to be partially opened, thereby permitting con 
sumption of residual gas-free liquid and sepa 
rated gas in the same proportion in which they 
occur in the original high vapor pressure fuel. 
The tension spring 20 is so adjusted that the dia 
phragm 8 plays its part in maintaining the 
operating equilibrium under the above men 
tioned conditions. 
During periods of acceleration when the man 

ually controlled throttle is opened, the separated 
gaS may be consumed more rapidly in proportion 
than the residual liquid fuel and the valve 5 is 
so arranged, as explained heretofore, that the 
flow of original fuel through line 4 into the vapo 
rizing chamber is controlled solely by the mass 
of residual gasoline on the diaphragm 6 and not 
by the pressure of the liberated vapor or gas in 
the upper portion of the said vaporizing cham 
ber. 
The pressure of the liberated gas or vapor in 

the vaporizing chamber controls the relative po 
sition of link 42 so that under certain conditions 
only separated gas will be carbureted, while un 
der other conditions only residual gas-free liquid 
fuel will be carbureted, and under still other con 
ditions both the Separated gas and the residual 
liquid are carbureted simultaneously, the overall 
separate and individual carburetion of said gas 
and said liquid being in the ratio in which these 
components are present in the original liquid 
fuel. 

For idling of the motor, there may be sufficient 
air leakage through the butterfly valves to draw 
sufficient fuel or definite provision may be made. 
In this latter case, tube 55 connects the car 
bureting portion of the carburetor at a point 
on the downstream side of the throttle valves 49 
and 50 to the float chamber 30 for liquid fuel 
idling and to the top of the vaporizing chamber 

for gaseous fuel idling. In either case an 
adjustment valve 56 is provided in tube 55. 
The thermoregulator do and valve 3 which 

control the flow of Warm Water from the en 
gine's cooling system are set to maintain the 
temperature of the liquid fuel in the vaporizing 
chamber such that the proper amount of high 
vapor pressure hydrocarbons will be vaporized 
therefrom. Such an amount of Said high vapor 
pressure hydrocarbons should be removed from 
the liquid so that there will not be a tendency 
of the residual liquid to form vapor in tubes and 
chambers in which there should only be liquid 
fuel, or in other words the vapor pressure of the 
liquid fuel should be so reduced that there will 
be no tendency to form vapor lock. While the 
temperature of the liquid fuel in this vaporizing 
chamber may be varied within not too wide 
limits, Some variation is permissible. I have 
found that under normal operating conditions a 
vaporizing chamber temperature of 120° E. gives 
excellent operation when using a natural gasoline 
of 26 to 40 pounds Reid vapor pressure. When 
using fuel of higher vapor pressure, the vaporizing 
chamber temperature may be lower than 120°F. 
and for lower vapor pressures the tem erature 
should be somewhat higher. By controlling the 
pressure and temperature in the vaporizer, I can 
obtain the volatility characteristic desired in the 
residual liquid fuel, 
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the gas metering valve is so constructed 

that there will be essentially no gas leakage there 
through when the valve is in a seated or closed 
position. To assist in preventing gas leakage, 
the valve may be faced with such hydrocarbon 
insoluble material as Synthetic rubber, fiber or 
otherswellproof material, the face being identi 
fied by numeral 54 in the drawing. 
While One embodiment of my dual carburetor 

has been described in detail, it is obvious to 
those skilled in the art that many changes and 
alterations of the component parts may be made. 
and yet remain within the intended scope of my 
invention. 

claim: 
1. In a carburetion system for internal com 

bustion engines adapted for handling higher than 
normal vapor pressure fuel, including a vaporiza 
tion chamber normally containing a body of liq 
uld and a volume of gaseous fuel, a dual branched 
carburetor, each branch including a Venturi 
tube and fuel nozzle, a passage for liquid fuel 
leading from the vaporization chamber con 
nected with one nozzle and a passage for gaseous 
fuel leading from the vaporization chamber con 
nected with the other nozzle, to induce liquid and 
gaseous fuel flow in accordance with air flow 
through said Venturi tubes, the improvement 
comprising a valve in each branch of the dual 
carburetor to control the air flow and thereby 
the relative fuel flow thereto, a fulcrum, a man 
ually operable lever adjustable with respect to 
said fulcrum, arms pivoted to said lever On op 
posite sides of the fulcrum and operably con 
nected with Said valves and pressure responsive 
means for shifting the pivots toward and from 
the fulcrum to vary the position of the valves 
and thereby the relative proportions of liquid 
and gaseous fuel induced in the branches by air 
flow through the Venturi tubes, 

2. In a carburetion System for internal con 
bustion engines adapted for handling higher than 
normal vapor pressure fuel, including a vaporiza 
tion chamber normally containing a body of 
liquid and a volume of gaseous fuel, a dual 
branched carburetor, each branch including a 
Wenturi tube and fuel nozzle, a passage for liquid 
fuel leading from the vaporization chamber con 
nected with one nozzle and a passage for gaseous 
fuel leading from the vaporization chamber con 
nected with the other nozzle, to induce liquid and 
gaseous fuel flow in accordance with air flow 
through said Wenturi tubes, the improvement 
comprising a valve in each branch of the 
dual carburetor to control the air flow and 
thereby the relative fuel flow thereto, a full 
crum, a manually operable member adjusta 
'ble with respect to said fulcrum, means piv 
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oted to said member on opposite sides of the 
fulcrum operably Connected with said valves and 
means for shifting the pivots toward and from 
the fulcrum to vary the position of the valves 
and thereby the relative proportions of liquid 
and gaseous fuel induced in the branches by air 
flow through the Wenturi tubes. 

3. In a carburetion System for internal com 
bustion engines adapted for handling higher than 
normal vapor pressure fuel, including a vaporiza 
tion chamber normally containing a body of 
liquid and a volume of gaseous fuel, a dual 
branched carburetor, each branch including a 
Wenturi tube and fuel nozzle, a passage for liquid 
fuel leading from the vaporization chamber con 
nected with One nozzle and a passage for gaseous 
fuel leading from the vaporization chamber con 
nected with the other nozzle, to induce liquid 
and gaseous fuel flow in accordance with air 
flow through said Venturi tubes, the improve 
ment comprising a valve in each branch of the 
dual carburetor to control the air flow and there 
by the relative fuel flow thereto, a fulcrum, a 
manually Operable lever adjustable with respect . 
to said fulcrum, arms pivoted to said lever on 
Opposite sides of the fulcrum and Operably 
connected with said valves and means responsive 
to pressure of the gaseous phase in the vaporiza 
tion chamber for shifting the pivots toward and 
from the fulcrum to vary the position of the 
valves and thereby the relative proportions of 
liquid and gaseous fuel induced in the branches 
by air flow through the Wenturi tubes. 

4. In a throttling arrangement for an internal 
combustion engine carburetion system adapted 
for handling higher than normal vapor pressure 
fuel including means separating said fuel into 
liquid and gaseous phases, a dual branched car 
buretor, each branch including a Venturi tube 
and a fuel nozzle, a passage for liquid fuel lead 
ing from the Separating means connected with 
One nozzle and a passage for gaseous fuel leading 
from the separating means connected with the 
other nozzle, to induce liquid and gaseous fuel 
flow in accordance with air flow through said 
Wenturi tubes, the improvement comprising a 
valve in each branch of the dual carburetor to 
control the air flow and thereby the relative fuel 
flow thereto, a fulcrum, a manually operable 
lever adjustable with respect to said fulcrum, 
arms pivoted to said lever on opposite sides of 
the fulcrum and operably connected with said 
valves and means for shifting the pivots toward 
and from the fulcrum to vary the position of 
the valves and thereby the relative proportions of 
liquid and gaseous fuel induced in the branches 
by air flow through the Wenturi tubes, 
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