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This invention relates to a carbureting de 
vice. More particularly it relates to a carburet 
ing device for use with internal combustion en 
gines wherein very volatile, or high vapor pressure 
hydrocarbons or liquefied petroleum gases may 
be used as the fuel. The present invention is 
particularly adapted to the use of high pressure 
fuels such as natural gasoline or any other fuel 
which may contain a mixture of hydrocarbons 
which separate into gaseous and liquid phases at 
normal temperatures and pressures. In fuels of 
the aforementioned type the gaseous phase ordi 
narily contains a, preponderathce of propane, bu 
tane, or mixtures thereof which are known to 
possess high anti-knock value. The gasoline is 
ordinarily stored under pressure in tanks so that 
the lighter normally gaseous constituents are 
liquefied and in admixture with the relatively 
heavier and normally liquid constituents. 
An object of this invention is to provide a 

method and apparatus for carbureting very vola 
tile or high vapor pressure liquid fuels or even 
liquefied petroleum gases for internal combustion 
engines. 
Another object of this invention is to provide a 2: 

carburetor of simple design, with few adjust 
ments for use with high vapor pressure liquid 
fuels. 

Still another object of this invention is to pro 
vide a carburetor for use with high vapor pressure 
liquid fuels which will not permit undesirable 
evaporation or ebullition commonly called "Vapor 
lock” within the normally liquid containing por 
tions of the carburetor. 
Yet another important object of the invention 

is to furnish a carburetor for use with high vapor 
pressure fuels for automotive and aircraft en 
gines which will be sensitive and rapid in re 
sponse to acceleration. 

Still other objects and advantages will be ap 
parent to those skilled in the art from a careful 
study of the following detailed description. 
The figure represents one embodiment of my 

invention directly applicable for use with internal 
combustion engines where high vapor pressure 
hydrocarbons or mixtures thereof are used as fuel. 

Referring to the figure, numeral represents 
the air inlet in which air flows in the direction as 
indicated by the arrow. The, airmay come di 
rectly from the atmosphere or through an air 
cleaner, not shown, the flow being caused by Silc 
tion from the intake manifold of the engine. 
Wenturi tube 2, hereafter called venturi, is in 
stalled in the air inlet pipe just previous in terms 
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of direction of air flow to the bitterfly throttle 55 

valve 3. Passing through the thickened side wall 
of venturi 2 is tube 4 for communication between 
air inlet and chamber - of my carbureting de 
vice. Tube 5 enters the air inlet at 6 and the 
end of said tube 5 within the air inlet tube is open 
and Said open end points in the direction of air 
flOW. 
Diaphragm 8 separates an upper diaphragm 

casing 2 into two chambers 7 and 9. Chamber 
is a chamber of relatively small volume, while 

chamber 9 may be of essentially any relative vol 
ume, that is, smaller or equal to chamber 7, or 
even larger. Ordinarily I construct said chann 
ber 9 somewhat larger in volume than chamber 
, though it need not necessarily be so. Went 0 

is a small opening or vent connecting chamber 9 
with the atmosphere in order to maintain cham 
ber 9 at atmospheric pressure at all times or it 
Inay be connected to the air tube on the upstream 
Side of the Venturi So as to maintain an equal 
pressure in chamber 9. Spring is attached to 
the top center of diaphragm 8, and the tension 
or compression on said spring may be increased 
or decreased by turning the adjustment screw f3 
in the proper direction. Cover 4 is for the pur 
pose of excluding dirt, Water or other foreign mat 
tel' from the tension adjuster 3 and to give a 
pressure tight seal. To the underside of dia 
phragm 8 is attached in a conventional manner 
push pin 5, the botton end of which is attached 
also in a conventional nanner to diaphragm 7. 
The push pin need not be attached to the dia 
phragms but may be easily, held therebetween. 
Compartment 8 is separated from compartment 
9 in diaphragm casing 32 by the above men 
tioned diaphragm 7. 
The lower plate portion 2 of the upper dia 

phragm casing 2 and the upper plate portion 22 
of the lower diaphragm casing 32 form respec 
tively the top plate and bottom plate of chamber 
or compartment 20. The plate 2 contains a 
bearing or guide 6 for push pin 35. The said 
bearing or guide is intended to permit free ver 
tical movement of the push pin 5 and yet be suf 
ficiently close fitting to prevent leakage of fluid 
from chamber 20 to chamber . 
To the push pin i5 is attached valve 24, which 

when in contact with seat 23 prevents flow of 
liquid from chamber 9 to chamber 20. 
Line 25 is the fuel line connecting the pressure 

fuel tank, not shown, and my carbureting device. 
The fuel line 25 divides and fuel passes through 
line 26 into the lower chamber 8 for maintenance 
of liquid pressure therein. The fuel for carbure 
tion passes through tubing 27, which is within 





2,314,580 
Serve as a guide: Assume diaphragm 8 has an 
area of 60 square inches and diaphragm has 
an area of 10 Square inches. The air flow through 
venturi 2 at three-fourths motor load may pro 
duce a suction or vacuum of 25 inches of water 
column through suction tube 4, the pressure on 
the underside of said diaphragm 8 will be re 
duced to 25 inches of water column less than the 
pressure in air chamber 9, and the total down 
ward force exerted on diaphragm 8 is 
25 inches water columnx 60 square inches 

27.7 

The value 27.7 is the inches of water column 
pressure equivalent to one pound per Square inch. 
This 53 pound force opens valve 24, thus permit 
ting liquid fuel to flow into chamber 20 and 
thence through tubes 28 and 5 and into the air 
inlet. 
The top and the bottom of diaphragm f are 

subjected to the same liquid pressure from line 
25 before flow of liquid begins through valve 24. 
However, when the flow of liquid begins, the 
pressure in chamber 9 becomes less than pres 
sure in chamber 18 due to the pressure drop 
through needle valve 29. This valve is so set as 
to obtain the correct mixture and for the above 
assumed conditions, it would be set so that the 
correct amount of fuel for three-fourths engine 
load would give 150 inches water pressure drop 
across said valve 29. This pressure drop is re 
quired as 150 inches water differential acting on 
diaphragm will produce a force of 
150 inches waterx10 souare inches 

27.7 
This 53 pound force acting upward on diaphragm 

is transmitted to push pin f S and exactly 
counterbalances the downward force from the 
diaphragm 8, thereby holding valve 24 in a posi 
tion that will permit the liquid fuel flow to be 
such an amount as will give a pressure drop of 
150 inches of water across valve 29. If the mix 

= 53 pounds 

ture flow is reduced by throttle 3 so that the 4 
suction produced by venturi 2 is only 5 inches 
water pressure, the force on push pin 5 will be 
(5x60)/27.7s 10.6 pounds, and valve 24 will 
then close until the pressure drop across needle 
valve 29 is only 30 inches water pressure which 
will give an upward force ori diaphragm of 
(30x10)/27.7=10.6 pounds to balance the down 
ward force from diaphragm 8. Thus, reduction 
of air flow to change the Wenturi suction from 
25 inches water pressure to 5 inches water pres 
sure will reduce the quantity of air in the same 
proportions that a change from 150 inches to 
30 inches of water pressure drop across valve 29 
changes the fuel flow. - 

In case an air cleaner is used, vent O should 
preferably be connected to the carburetor air 
inlet on the down strean side from the air 
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3 
cleaner in order to balance the air cleaner 
friction. 
While the one embodiment of my invention, as 

represented by the drawing and fully described 
in the specifications, is a satisfactory and useful 
design, I do not wish to be limited to this one 
design. Many of the component parts may be 
altered as to size and shape and yet remain. Within 
the intended scope of my invention. Under cer 
tain conditions, one or two component parts may 
be entirely omitted, as heretofore explained, and 
my invention still serves its useful purpose, or it 
may even be more efficient and sensitive in its 
operation than the above described embodiment. 

I claim: 
In an internal combustion engine fuel supply 

system for utilizing hydrocarbon fuels, certain 
components of which possess a superatmospheric 
vapor pressure, an air inlet tube, a main throttle 
valve in the tube, a liquid fuel conduit, a vapori 
zation chamber wherein, on pressure reduction, 
vaporization accompanied by cooling of the high 
pressure components of said fuel takes place and 
a vapor tube delivering fuel from said chamber 
to the air inlet tube, means for regulating the 
supply of fuel relative to air comprising a main 
liquid fuel chamber connected with the liquid 
fuel conduit, a second liquid fuel chamber con 
nected with the liquid fuel conduit, said liquid 
fuel chambers being separated by a fuel dia 
phragm, a valve for controlling the flow of fuel 
from the main liquid fuel chamber to the vapor 
ization chamber and reducing the pressure of 
said fuel, an air chamber communicating with 
the atmosphere, a second air chamber communi 
cating with said air inlet tube, said air chambers 
being separated by an air diaphragm, force 
transmitting means connected with Said air and 
fuel diaphragms and said fuel valve, a restriction 
in said liquid fuel conduit for establishing a 
pressure diferential across the fue diaphragm 
tending to reduce the degree of valve opening 
on increase in fuel flow through the conduit, a 
portion of said liquid fuel conduit upstream of 
said restriction being located within Said vapor 
tube in heat exchange relationship with the 
vaporized high pressure components of said 
hydrocarbon fuel, means in the air inlet tube on 
the inlet side of said main throttle valve pro 
ducing a pressure differential on said air dia 
phragm tending to increase the degree of open 
ing of said fuel valve on increase of air flow 
through the air inlet tube. a tube connected with 
the vaporization chamber and communicating 
with the air inlet tube on the engine side of said 
main throttle valve for utilizing high pressure 
components of said hydrocarbon fuel during 
idling and a spring normally tending to hold said 
fuel valve closed but so adjusted as to allow the 
fuel valve to remain open during idling. 

OWEN L. GARRE SON. . 


