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This invention relates to fluid mixing devices 
and particularly pertains to a gaseous fuel mixer 
for internal combustion engines, and is a con 
tinuation in part of my copending application 
entitled "Method and means of preparing a com 
bustible fuel,” Serial No. 224,718, filed August 13, 
1938 now issued as Patent No. 2,279.530 of April 
14, 1942. 
At the present time gaseous fuel, such as 

propane and butane, is used in internal combus 
tion engines. When such fuel is used it is neces 
Sary to mix it with the proper proportion of air 
to make a combustible mixture which is then de 
livered to the engine. In view of the fact that 
internal combustion engines are built in a wide 
range of sizes it is difficult to obtain gaseous fuel 
mixers which are of suitable capacity for a par 
ticular engine, with the result that a large num 
ber of designs and sizes of carburetor or fuel 
mixer are required. It is the principal object of 
the present invention to provide a gaseous fuel 
mixing structure which is of composite character 
and makes it possible for a selection of stock 
parts to be made whereby the mixer may be 
mounted upon engines varying in fuel require 
ments with the assurance that the mixer as as 
sembled will supply fuel to the engine properly 
without making it necessary for each individual 
engine to require a complete mixing or Corpora 
tion unit for that particular engine, and there 
fore making it possible for a few stock parts to 
be made which when selectively assembled will 
provide mixers of capacities covering a Wide 
range of requirements. It is a further object 
of the present invention to provide a fuel mixer 
of the Venturi type in which it is possible to ob 
tain an Overload Venturi Safety factor in a varia 
able Orifice fuel-air mixer. 
The present invention contemplates the pro 

vision of a gaseous fuel mixer having a valve 
structure assembled as a unit, Said Valve struc 
ture being interchangeably connected with a 
mounting flange and with Venturi throat sec 
tions of desired configuration. 
The invention is illustrated by Way of example 

in the accompanying drawing in which: 
Figure 1 is a view in vertical section and elle 

vation showing the application of the present 
invention to a manifold of an internal combus 
tion engine. 

Fig. 2 is an enlarged view in vertical Section 
showing the fuel mixer. 

Fig. 3 is a view in transverse section showing 
the details of construction of the fuel mixer as 
seen on the line 3-3 of Fig. 2. 
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Referring more particularly to the drawing, 
to indicates an engine of the internal combus 
tion type upon which a manifold structure it is 
mounted. This manifold structure is of the type 
shown in my copending application aforesaid, of 
which this application is a continuation in part. 
A bolting flange 2 is formed on the manifold 
structure and around a gaseous fuel inlet pas 
Sage 3. Mounted upon the bolting flange and 
secured by bolts f4 is the gaseous fuel mixer 15 
with which the present invention is concerned. 
This gaseous fuel mixer may be used in con 
junction with a conventional gasoline carburetor 
or may be used separately as shown in the draw 
ing. In view of the fact that engines are of dif 
ferent capacities it is necessary to equip them 
with mixers of different capacities so far as the 
throttle valve structure is concerned, while uti 
lizing an automatic main valve unit of a sub 
stantially common size for a large variety of en 
gines. ... - . . . . . . - 

The gaseous fuel mixer comprises a throttle 
valve portion 6 and an automatic valve portion 
f7. The throttle valve includes a lower bolting 
flange 18 and a tubular throat portion 9. The 
tubular throat 9 has a lower cylindrical section 
20 and an upwardly and outwardly flaring frusto 
conical portion 2 . The upper end of the section 
9 is fitted with a bolting flange 22 which re 

ceives screws 23. This bolting flange may fit 
directly against a bolting flange 24 of the hous 
ing 25 of the automatic valve section 7 or may 
have interposed between it and the flange 22 the 
flange 26 of a Venturi throat element 27. 
Mounted in the cylindricallength 20 of the struc 
ture 6 is a butterfly valve 28 which may be 
moved to closed or opened positions in the throat. 
This valve is operated by the usual lever 29 car 
ried upon the valve shaft 30. An adjusting ele 
ment 3 is secured on the shaft by a set screw 
32. This element carries arms 33 and 34 which 
may swing to encounter a stop pin 35 and limit 
the movement of the valve in either of two direc 
tions of rotation. The valve lever 29 is of course 
connected with the usual throttle control struc 
ture. The butterfly valve 28 is disposed at a 
point between the engine and the Venturi throat, 
and also between the engine and the air and 
fuel valve structure. This insures that an undis 
turbed column of air will be drawn into the mixer 
and around the valve in uniform flow. 
The Venturi throat element 27 may be cast 

integral with the structure or may be cast sepa 
rately as shown in the drawing. When cast sep 
arately the bolting flange 26 makes it possible 
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ample, the mixing valve can be arranged and 
adjusted to provide a lean mixture during light 
load range of Operation of the engine as an 
economy feature with assurance that during the 
heavy load range the volume of air required Will 
be Sufficiently great to impart a velocity at the 
Wenturi restriction and thereby give a rich mix 
ture during the heavy load range of the engine. 
It will be appreciated that since lean fuel mix 
tures are destructive during the heavy load en 
gine ranges the Wenturi element will act as an 
Overload Safety factor. 
When the Structure is aSSembled it may be di 

rectly connected with a fuel Supply through the 
extension member 43' within which the fuel pas 
Sageway 43 occurs, after which Suction of the en 
gine as permitted by movement of the butterfly 
throttle valve 28 will tend to draw downwardly 
upon the air valve 54 and move the fuel Valve 
59 downwardly and in unison and automatically 
provide a desired mixture of air and gaseous fuel 
which is then drawn by Suction into the engine. 

It will thus be seen that the fuel mixture struc 
ture here disclosed provides a device which imay 
be readily adapted and applied to engines of a 
great variety of sizes and fuel demands, and that 
by the use of a relatively few parts maintained 
in stock it will be possible to meet the require 
ments of a great many engines without making 
it necessary to maintain a large and expensive 
stock of completely assembled mixers. 
While I have shown the preferred form of my 

invention as now known to me, it Will be under 
stood that various changes may be made in Com 
bination, construction and arrangement of parts 
by those skilled in the art without departing from 
the spirit of my invention as claimed. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is: 

1. A gaseous fuel mixer adapted to be applied 
to an internal combustion engine, comprising a 
housing, a fuid passageway centrally thereof, an 
air valve seat at the upper end of Said passage 
way, a fuel valve seat at a point intermediate the 
ends of said passageway, an air Valve adapted 
to move against the air valve seat, a fuel Valve 
adapted to move upwardly toward a closed posi 
tion with relation to the fuel valve seat, said 
valves moving in unison, yieldable means urging 
said valves to their seated positions, a Venturi 
throat structure disposed beneath Said fluid valve 
seat and into the restricted area of Which the 
fluid valve may move, means supplying fuel to 
said fuel valve and whereby the fuel and air Will 
be mixed together and will pass downwardly 
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3 
through Said Wenturi throat when the fuel and 
air Valves are opened, and a throttle valve dis 
posed in the air passageway between said Wenturi 
throat and an internal combustion engine upon 
Which the device is adapted to be mounted. 

2. The structure of claim 1 including said Wen 
turi throat having a restricted section of uniform 
diameter and along which the fuel valve moves. 

3. The structure of claim 1 including said Wen 
turi throat having a restricted section of uniform 
diameter and along which the fuel valve moves, 
the length of said throat portion being less than 
the length of travel of the fuel valve, whereby 
the fuel valve will move beyond said length and 
allow free flow of the gaseous fuel to the throttle. 

4. The structure of claim 1 including said Wen 
turi throat having a restricted section of uniform 
diameter and along which the fuel valve moves, 
an idling fuel duct leading from a fuel Supply 
conduit, and Valve means associated with the 
main fuel Valve to positively close said duct when 
the main fuel valve is closed. 

5. A gas and air fuel mixer, comprising a main 
housing having an air inlet passageway at its up 
per end and an air outlet passageWay at its lower 
end, an air Walve seat adjacent to the upper end 
of Said paSSageWay, an air valve therefor, a 
throttle valve at the lower end of said passage 
way, the walls of said passageway tapering down 
Wardly and in Wardly, a fuel valve seat interme 
diate the air valve and the throttle Valve and in 
cluding a doWinWardly presented cylindrical bore 
forming an annular valve seat at its lower end 
and having a lateral fuel conduit communicating 
thereWith at a point above said Seat, a fuel valve 
adapted to move into said bore, said Wave having 
an upper upWardly and in Wardly tapered frusto 
conical length and a lower cylindrical length. Sub 
stantially fitting said bore when in its full seated 
position, a Wenturi throat section disposed below 
said seat and extending downwardly into the ta 
pered throat of the main air passageWay and 
having a central cylindrical bore into which the 
fuel Valve may move, a connection between the 
air valve and throttle valve whereby they will 
move in unison and yieldable means tending to 
urge said valves toward their seated positions in 
opposition to suction action exerted by an en 
gine connected to the lower end of the Wenturi 
throat, said Suction acting to draw air down 
Wardly through the air Valve and the fuel valve 
and to mix the air With the fuel admitted through 
the fuel valve. 

HAROD. W. SMITH, 

  


