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This invention relates to carburetors and more
- particularly it relates to a type of carburetor es-
pecially adapted for ‘use with high vapor pres-
sure gasoline, in which the normally gaseous hy-
drocarbons are separated from the normally liq-
uid 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 nine to twelve pounds Reid vapor
‘pressure is used as fuel. Some stationary inter-
nal combustion engines operate on natural or ar-
tificial gases, and in some regions trucks, busses

and even motor cars are powered by internal

combustion engines which use compressed gases
as fuel. These latter engines are equipped with

special carburetors which are adapted for mix--

ing the gas with air to form the combustible fuel .
: .20

mixture. : .

In each of these aforementioned types of car-
puretor, the apparatus is used to carburet fuel
from one phase, that is, from an all liquid phase,
or from an all gasecus phase. I have devised a
carburetor which is designed to carburet a two
phase fuel, that is, a fuel which is composed of
liguid and vapor under pressure. Fuels of this
class may be such as high vapor pressure nat-
ural gasoline or even liquefied petroleum gases or
mixtures thereof.

An object of this invention is to devise a car-
buretor for carbureting high vapor pressure fuels.

* Another object of this invention is to devise
a carbureting device for use with a high vapor
pressure fuel, which upon reduction to approxi-
mately atmospheric pressure is separated into a
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liquid phase and & vapor phase, and carbureting '

these two phases in the ratio in which they are
present in the original high vapor pressure fuel.

A further object is the provision of a propor-
tioning means for vapor and liquid intake tubes
rigidly connected and inversely controlling flow
of the respective fuels in response to the supply
of the gaseous phase.

Still another object of this invention is to de--

vise o carburetor for use with a high vapor pres-
-sure fuel, which upon reduction to approximately
atmospheric pressure is separated into a liguid
phase and vapor phase, and furnishing a control
device for carbureting these two separated fuel
phases in the ratio in which they are present in
the original fuel. :

Another object is the provision of means in
combination with the foregoing for reducing pres-

40

sure.of gaseous feed to the carburefor to approx-
imately atmospheric. :

Still other objects and advantages will be real-
ized by those skilled in the-art by & 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 gas-
ebus components of the fuel are separated from
the normally liqui components. Liquid fuel is
conducted from the fuel pressure tank, not shown,
through line 2, through pressure regulator 3 and
line 4 into vaporizing chamber 1. Valve & oper-
ated by diaphragm 6 and tension spring 1 con-
trols the flow of fuel from line & into the vapor-
izing chamber. The vaporizing chamber [ .is-
equipped with heating coil 8 and thermo-regu-
lator (9. Heating fiuid enters heating coil $
through tube i{ and leaves through tube i2,
the flow being controlled by the thermally regu-
lated valve 3. Vapor tube !4 connects vaporiz-

ing chamber | with vapor compartment (5, the

bottom wall of which is equipped with a zero
pressure regulating valve (6. The valve stem
passes through opening 17 in the bottom of cham-
ber 15 and terminates in a rigid connection with
daphragm 8. Gas feed chamber 18 receives gas
through the regulating valve opening (1. A
spring 20 is adjusted to allow valve 16 to open
under a slightly subatmospheric pressure on said
diaphragm {8, air chamber. 2{ being open to the
atmosphere through opening 22 or connected to
air inlet 33.. Tube 23 connects vaporizing cham-
ber { with the throttle regulating apparatus 24.
The said throttle regulating apparstus is essen-
tially a diaphragm regulator and is composed
of a housing 25, diaphragm 26, tension spring
27, push pin 28 and rack and pinion 42. The

. pinion wheel is fixed rigidly to throttle valve shaft
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44 which extends through the walls of the throt-
tle valve portion 32 of my carburetor. Upon the
throttle valve shaft and within the liquid car-
bureting side is mounted buftterfly valve 46, and
within the gas carbureting side the butterfly
valve 47 is mounted on the said valve shaft ex-
tended. These butterfly valves 46 and 47 are
positioned about 60° to 80° apart on the shaft 44
so that when one valve is open, the other is not
entirely closed, or when one is closed the other
will not be fully open.

Tube 29 connects the liquid containing por-
tion of the vaporizing chamber | with the float
chamber 30, the flow of liquid fuel béing con-
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trolled by the float mechanism 3! and valve 45.
The float chamber is vented to the air inlet by
& passage, not shown.

The throttle valve portion 32 of the carburetor
comprises the air-fuel mixing apparatus. Air
enters this apparatus through the two air inlet
tubes 33, or preferably the air may enter through
one tube, not shown, then divide into the two tubes
as shown. Tube 34 is the liquid carbureting side
and tube 35 is the gas carbureting side of the
device. These carbureting parts are equipped
with Venturi sections 36 and 317, the former or
liquid carbureting venturi contains the jet 38
through which liquid fuel passes from float cham-
ber 30 to venturi 36, the latter or gas carbureting
venturi contains the jet 41 which conducts gas
from tube 39 into the venturi 31. This tube 39
leads gas from the gas feed chambetr (9 to the
said jet 41, the flow being restricted and controlled
by valve 40.

2
The throttle valves 46 and 47 are controlled by

the throttle regulating apparatus 24, heretofore
. explained. The said valves 46 and 47 are fixed

rigidly on shaft 44 and in fixed relation to one
another, as for example, 60° to 80° apart or even
at an angle of 90° and serve to assist in the control
of the ratio of liquid fuel to gaseous fuel carbu-
reted. Butterfly valve 43 is the control throttle
for the manual operation of the motor and is
positioned within the fuel air outlet 49. 'This
latter is. connected to the intake manifold of the
motor, not shown. The air iflet tube or tubes
33 may or may not be connected to an air cleaner,
not shown, as desired.

The gas metering valve 16 is faced with a syn-f

thetic rubber or other material 48 which is re-
sistant to gasoline or gasoline vapors, will make
a tight seal when the valve is closed and will
allow fine adjustments or regulation during
operation. .

Idling tube 58 connects the float chamber 30
to the carbureting portion of the carburetor on
the downstream side of the throttle valve 43 and
carries control valve 51. A branch tube connects
idling tube 50 with the vapor compartment of
the float bowl to prevent liquid draining into the
manifold at rest.

In the operation of my carburetor hydrocarbon
fuel comprising natural gasoline, high vapor pres-
sure natural gasoline containing substantial quan-
tities of normally gaseous hydrocarbons, under
pressure, flows from the fuel storage tank, not
shown, through line 2, pressure regulator 3 and
line 4 into the vaporizing chamber {. Pressure
regulator 3 reduces the pressure of the incoming
fuel from that of the storage tank to from 1 to
4 pounds. Fuel at this lower pressure enters
vaporizing chamber | through valve 5, which
valve is operated by diaphregm 6 and tension
spring T. The liquid fuel upon entrance into
vaporizing chamber | evolves as vapor some of
the normally gaseous hydrocarbons, and the
amount of vapors formed is dependent upon the
specific hydrocarbons present in the fuel, and
upon the pressure and temperature maintained
within said chamber. I have found that by main-
taining a temperature of approximately 120° F. at
between 1 and 4 pounds pressure, excellent gas-
liquid separation was obtained when using na-
tural gasoline of 26 fo 40 pounds Reid vapor pres-
sure. Provision for warming of the liquid fuel
in the vaporizing chamber is made in the form
of the water heating coil 9. Hot water from the
motor’s cooling system, not shown, passes through
line 11, into the above-mentioned coil 9, and
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passes therefrom through water outlet tuhe {2
and reenters the sald cooling system. The rate
of flow of the healing water through the coil is
thermostaticully controlled by the action of tem-
perature bulb or thermo-regulator 10 on control
valve 13 in sald hot wuter lHne,

The separated vapor from the upper portion of
the vaporizing chamber | pusses downwardly
through tube 14 into the vapoi compartment 15,
the gas pressure being essentially the same in
these two compartments, The dinphragm 6 serves
as the bottom of the vaporizing chamber ! and
the top of the vapor compartment 15, and since
the gas pressures in these chambers are essen-
tially equal, the operating force on said diaphragm
Is the weight of the accumulated liquid fuel
as modified by the active tension in the tension
spring 1. Thus, when the weight of the residual
liquid reaches a certain predetermined maximum

0 valve, the said diaphragm closes valve 5. The

spring 7T is so adjusted that the valve 5 remains
closed until at least a small portion of the residual
liquid fuel from -the vaporizing chamber has
passed therefrom through tube 28 thereby lessen-
ing the weight of the liquid upon the diaphrugm
and causing valve § to open to admit more fuel.
In ordinary operation due to the normal sensi-
tivity of the diaphragm and adjusting spring, the
level of the liquid remains essentially constant
or varies only within very narrow limits.

The bottom of vapor compartment (5 carries
8 gas or vapor metering valve (6, the stem of
which passes through opening 7 in the bottom
of said chamber. Air chamber 21 is separated
from the gas feed chamber 19 by diaphragm (8
which is adjusted by spring 20. Opening 22
serves as a vent or pressure equalizer to insure
that air chamber 21 always remains at atmos-
pheric pressure. When the gas pressure in gas
feed chamber 19 becomes less than atmospheric
as occasioned by the suction of gas from cham-
ber 19 through tube 39 to the gas carbureting jet
41, the diaphragm 18 rises, thereby opening the
gd8 metering valve (6 allowing gas to pass
through the valve opening (7 .into the gas feed

. chamber 18. In gas feed tubing 39 is inserted
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a valve 40 for the restriction or control of rate
of gas flow. When valve 16 is open, the gas pres-
sure in chamber 19 and in tube 38 tends to build
up due ‘to the presence of the restricting valve
40 and when the pressure becomes greater than
atmospheric the diaphragm functions to close
valve 16, thereby closing off the flow of gas. In
actual operation when the amount of gas issuing
from gas carbureting jet 41 is constant, a pres-
sure equilibrium results which tends to hold the

. metering valve I8 open an amount necessary
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to furnish the proper flow of gas.

The vapor-free residual lquid fuel from the
bottom of vaporizing chamber | passes through
gasoline feed line 29 to the float chamber 30
under the 1 to 4 pounds pressure heretofore men-
tioned. When this liquid reaches a certain pre-
determined level in the float chamber, the float
31 rises and the attached valve 45 closes off the
flow of liquid from the fuel line 29. A liquid car-
bureting jet 38 extends from the bottom of the
said first chamber 30 through the wall of the
venturi 36 on the liquid side of the dual car-
buretor.

Connected to the top of the vaporizing chamber
f, the diaphragm pressure regulating device 24
proportions the flow of air through the two ven-
turis and the flow of air through each venturi
controls the amount of residual liquid and sepa-
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rated gas entering the liquid and gas carburet-
ing members 34 and 35, respectively, of the dual
carburetor so that these two fractions 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 commu-
nicated from the vaporizing chamber { through
tube 23. When the pressure in chamber | in-
creases, diaphragm 26 within housing 25 moves
upward according to the drawing and this move-
ment increases the tension on adjustable tension
spring 27 and is transmitted by push pin 28 to the
rack and pinion 42, which in turn rotates shaft
44, thereby opening throttle valve 47 on the gas
side to utilize the gaseous fuel from the separat-
ing chamber. The suction exerted on gas jet 41
is not communicated directly to the vaporizing
chamber | but passes to said chamber by way

of gas feed chamber 19, valve opening 7, vapor.

compartment 15 and vapor tube {4. When the
pressure builds up in vaporizing chamber | from
incoming high vapor pressure fuel, diaphragm
26 operates to open butterfly valve 47 and at least
partially close butterfiy vaive 46. When inlet air
passes the said butterfly valve 41, the suction set
up in jet 4( tends to evacuate the gas feed cham-
ber 18 and when the pressure therein is reduced
below that of the atmosphere in air chamber 21,
the diaphragm {8 opens gas metering valve 6
permitting the higher pressure vapor to pass from
the vaporizing chamber | into the gas feed cham-
ber .19 and thence into the carbureting jet 4{.
When the vapor or gas pressure in the vaporiz-
_ ing chamber drops to a low level of say 1 pound
per square inch, the tension spring 27 pulls dia-
phragm 28 downward according to the drawing
operating the rack and pinion to open butterfly
valve 46 on the liquid carbureting side and at
least partially closing the butterfly vaive 41 on
the gas.carbureting side. Under these conditions
suction is formed in gasoline jet 38 by passage
of inlet air through the venturi 36 causing resid-
ual vapor-free liquid fuel to.be drawn from the
float chamber 38 into the air stream passing
through said venturi. This cperation continues
until the liquid level in the float chamber 80 de-
creases sufficiently to permit the opening of the
float valve 45 thus permitting liquid to pass from
the vaporizing chamber | through line 28 into
the float chamber. When the liquid level in said
ficat chamber reaches a predetermined height,
the said float 3¢ rises to close valve 48 closing
off the flow of incoming liquid fuel. TUpon con-
tinued carburation of the liquid fuel, the level
of said liquid fuel in the vaporizing chamber i
decreases until the weight of liquid on the dia-
phragm 6 is sufficiently small that the diaphragm
raises to open valve § ddmitting high vapor pres-
sure fuel. Upon entrance of this high vapor
pressure fuel into the vaporizer in the preszence
of the heating coil 8, the gas pressure increases
rather rapidly to such & pgint that diaphragm 26
operates to open butterfly valve 47 for the car-
buration of the separated gas.

These above given operations are s¢ interre-

lated and dependent upon one another that a.

general pressure equilibrium is established among
these individual operations. For example, after
the motor is warmed up and its temperature rea-
sonably constant, the valve ¥ is partially opened
permitting a small flow of fuel into the separator.
This small flow of fuel into the vaporizing cham-
ber | increases the gas pressure somewhat, and
this rather small pressure increase remains rea-
sonably constant and holds the diaphragm 26
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and rack and pinion 42 in such an intermediate
position that the butterﬁy valves 46 and 47 are
held partially open and both liquid fuel and
gaseous fuel are carbureted. Upon .a change in
load or upon a further opening of the manual
throttle control valve 43, the equilibrium adjusts
itself to meet the newly imposed conditions and
a hew equilibrium results.

The butterfly valves 46 and 47 on the common

shgft 44 are termed the proportioning valves, and

théir relative position;on the shaft is an impor-
tant factor in determining the ratio of vapor to
liquid carburetted. - These valves are preferably
attached to the said shaft at an angle of 60° to
80° from one another although, if desired, they
may be 90° apart and still properly function. for
the purpose of this invention. This positioning
of these valves with respect to one another per-
mits the general equilibrium, abovementioned, to
function for smoothness and constancy of opera-
tion. With the valves positioned 60° to 80° apart,
this rapid change in fuel, that is, liquid to gas,
or gas to liquid, is greatly dampened, resulting in
carburation of gas and liquid at the same time,
but not at the same rate.’ In this case, if the gas
side valve were fully open, the -liquid side valve
would be from 10 to 30° open, while if the liquid

- side valve were fully open, the gas side valve
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3 through jet 41.

would be open from the same 10 to 30°.

The ultimate air-fuel mixture flow and manual
motor operation is controlled by the manual con-
trol butterfly valve 43.

During periods of acceleratlon when the man-
ually controlled throttle is opened, either resid-
ual liquid fuel or the separated gas will be car-
bureted depending upon the relative position of
diaphragm 26 and the relative position of the
butterfly valves 46 and 41. In starting the motor
either liquid or gaseous fuel will be used in a
manner similar to that during penous of accel-
eration.

When the motor is turned off the suction cre-

‘ated in venturis 36 and 37 ceases to exit and

gasoline no longer flcws through jet 38 nor gas
If float 3! is permitting liquid to
enter float chamber 30, the level soon rises suf-

- ficiently to prevent further flow. In addition, gas
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feed chamber {9 soon acquires the pressure of tie
atmosphere, and tension spring 20 then closes
the gas metering valve 16. Under these condi-

tions neither liquid nor gasecus fuel finds en-

trance into the Venturi portlons of the carbu-
retor.

The - thermo-regulator {0 and control valve
{3 which control the flow of warin water from
the engine’s cooling system are set to maintain
the temperature of the liquid fuel in the vapor-
izing chamber such that the proper amount of
high vapor pressure hydrocarbons will be va-
porized therefrom. Such' an amount of said
high vapor pressure hydrocarbons should be re-
moved 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 snouid

only be a liquid fuel, or in other words, the va-
por pressure of the liquid fuel should be so re-
duced that there will be no tendency to forin
vapor lock. While the temperature of the liquid
fuel in this vaporizing chamber may be varied
within not tovo wide limits, some variation is per-
missible. I have found that under normal op-

* erating conditions a vaporizing chamber temper-

ature approximately 120° P. gives excellent op-

- eration when using a natural gasoline of 26 to

40 pounds Reid vapor pressure. When using
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fuel of higher vapor pressure the vaporizing
chamber temperature may be lower than 120°
F. and for lower vapor pressures the tempera-
ture may be some higher and it may also be
varied for different seasons of the year.

For idling of the motor, there may be suffi-
cient leakage of air through the several but-
terfly valves to draw sufficient fuel, or definite
provision may be made. In this latter case,
tube 50 connects the carbureting portion of the
carburetor at a point on the downstream side of
the manually controlled throttle valve 43 to the
float chamber 30 ‘as shown for liquid fuel idling
or the top of the vaporizing chamber for gaseous
fuel idling. In either case valve 51 in the tube
50 controls the flow of liquid fuel or of gaseous
fuel for idling.

The gas metering valve 16 is so constructed
that there will be essentially no gas leakage
therethrough when the valve is in a seated or
closed position. To assist in preventing gas leak-
age, the valve may be faced with such hydro-
carbon insoluble material as synthetic rubber,
fiber or other swell-proof material. This valve
facing is identified by numeral 48 on the draw-
ing.

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 altera-
tions of the component parts may be made and
yet remain within the intended scope of my in-
vention.

What I claim is:

1. A fuel proportioning arrangement in an ex-
ternal combustion engine carburetion system
adapted for handling fuels possessing a super-
atmospheric vapor pressure, comprising means
separating said fuel into liquid and gasecus fuels,
an intake tube for the liquid fuel and an intake
tube for the gaseous fuel, each of said tubes in-
cluding a venturi and a fuel nozzle, a passage
for liquid fuel leading from the separating means
connected with one nozzle and a passage for
gaseous fuel leading from the separating means
connected with the other nozzle, so that liquid
and gaseous fuel flow is induced in accordance
with air flow through said venturis, a valve .in
each of the intake tubes to control the air flow
ahd thereby the fuel flow thereto, said valves
being so connected that when one valve is moved
toward closed position, the other valve is moved
toward open position to vary the relative pro-
portion of liquid and gaseous fuel induced in
the branches by air flow through the venturis
and means operably connected with valves and
responsive to pressure variation of the gaseous
fuel in the separating meaus, said means being
adapted to move said valves in response to an
increase of pressure to increase the flow of
gaseous fuel and decrease the flow of ligquid
fuel through said intake tubes.

2. A fuel proportioning arrangement in an ex-
ternal combustion engine carburetion system
adapted for handling fuels possesing a super-
atmospheric vapor pressure, comprising means
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separating said fuel into liquid and gaseous fuels,
means controlling the admission of superatmos-
pheric vapor pressure fuel to the separating
means when the quantity of liquid fuel therein
is reduced below a predetermined minimum, an
intake tube for the liquid fuel and an intake tube
for the gaseous fuel, each of said tubes including
a venturi and a fuel nozzle, a passage for liquid
fuel leading from the separating means connect-
ed with one nozzle and a passage for gaseous
fuel leading from the separating means con-
nected with the other nozzle, so that liquid and
gaseous fuel flow is induced in accordance with
air flow through said venturis, a valve in each
of the intake tubes to control the air flow and
thereby the fuel flow thereto, said valves being
so connected that when one valve is moved to-
ward closed position, the other valve is moved
toward open position to vary the relative propor-
tion of liquid and gaseous fuel induced in the
branches by air flow through the venturis and
means operably connected with valves and re-
sponsive to pressure variation of the gaseous fuel
in the separating means, said means being adapt-
ed to move said valves in response to an increase
of pressure to increase the flow of gaseous fuel
and decrease the flow of liquid fuel through said
intake tubes.

- 3. A fuel proportioning arrangement in an in-
ternal combustion engine carburetion system
adapted for handling fuels possessing a super-
atmospheric vapor pressure comprising a vapor-
ization chamber for separating said fuel into
liquid and gaseous fuels, an impervious relatively
movable member in the bottom of said chamber,
a source of fuel supply for said-chamber, a shut-
off valve controlling the flow of fuel from said
fuel supply to the chamber, said valve being con-
nected with said member and relatively movable
therewith, spring means tending to open said
shut-off valve, an intake tube for the liquid
fuel and an intake tube for the gaseous fuel,
each of said tubes including a Venturi tube and
a fuel nozzle, a passage for liquid fuel leading
from the vaporization chamber connected with
one nozzle and a passage for gaseous fuel lead-
ing from the vaporization chamber connected
with the other nozzle, so that liquid and gaseous
fuel flow is induced in accordance with air flow
through said venturis, a valve in each of the
intake tubes to control the air flow and thereby
the fuel flow thereto, said valves being so con-
nected that when one valve is moved toward
closed position the other valve is moved toward
open position to vary the relative proportions
of liquid and gaseous fuel induced in the branch-
es by air flow through the venturis and means
operably connected with said valves and respon-
sive to pressure variation of the gaseous fuel in
the vaporization chamber, said means being
adapted to move said valves in response to an
increase of pressure to increase the flow of
gaseous fuel and decrease the flow of liquid fuel
through said intake tubes.
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