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This invention pertains to apparatus for 
mixing liquid fuel with air, and delivering 
the resultant mixture to the cylinders of in 
ternal combustion engines; and while the 
principles of my invention may be utilized for 
many purposes, the invention is particularly 
advantageous in connection with high power 
internal combustion engines having a large 
cylinder displacement. 
In accordance with the principles of my 

invention, the liquid fuel is preliminarily 
mixed with air in proximity to the fuel sup 
ply tank, and at a considerable distance from 
the engine, this mixture being fairly rich 
and of approximately the proper proportions 
for idling purposes. This mixture is con 
ducted through a long and relatively small 
pipe to a point in proximity to the engine, 
where, when the engine is running at a mod 

25 

30 

35 

erate speed, additional air is admitted and 
thoroughly admixed with the preliminary 
mixture to produce a resultant leaner mix 
ture of proper proportions for the speed at 
which the engine is then running. 
My invention also contemplates the pro 

vision of auxiliary, apparatus which is 
brought into operation only at higher speeds 
of the engine, and this apparatus comprises 
also a device located in proximity to the fuel 
EPE tank, for producing an initial mixture 
of fuel and air, a pipe for conducting this 
mixture to the engine manifold, and an aux 
iliary air inlet valve similar to the primary 
air inlet valve, by which auxiliary air is ad 
mitted to the auxiliary mixture to reduce the same to the proper proportions before being 
delivered to the engine. 
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in addition, an auxiliary apparatus which 
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The primary object, therefore, of this in 
vention is to provide a primary apparatus 
which will supply the fuel requirements of 
the engine up to a predetermined speed, and 

will furnish an additional fuel mixture...of the proper proportions, which in conjunction 
with the mixture delivered by the primary 
apparatus, will furnish an adequate fuel 
supply in proper proportions for the higher 
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speeds of the engine. . . . . . . . 
For the purpose of facilitating an under 

standing of the principles of my invention, 

I have illustrated on the accompanying draw 
ings a preferred embodiment thereof, from 
which, when considered in connection with 
the following description, my invention and 
many of its inherent advantages should be 
readily appreciated. 
Referring to the drawings: 
Fig. 1 is a side elevation of a motor and 

fuel supply tank with my invention attached 
thereto; 

Fig. 2 is a partial sectional view of one of 
the primary mixers; and 

Fig. 3 is a sectional view of one of the sec 
ondary air valves and mixers. 
On the drawings, reference character 5 in 

dicates generally an internal combustion en 
gine of any preferred construction, such, for 
instance, as is customarily used in an auto 
mobile, and 6 indicates the fuel or gasoline 
tank, customarily located at the rear end of 
the car in approximately the relation shown. 
The intake manifold of the engine in the pres 
ent instance is shown as of the jacketed type, 
as indicated by reference character 7. 
The fuel flows by gravity from the tank, 6, 

to a primary mixing device from which the 
fuel mixture is led to the engine intake mani 
fold by means of a fuel mixture conduit 
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having at a point intermediate the pri 
mary mixing device and the engine, means 
for admitting additional air to the pri 
mary mixture for producing the desirable 
combustible fuel mixture for discharge to the 
engine. Referring to the first of the two mix 
ing devices indicated at 9, connection there 
to from the tank, 6, is made by the pipe, 8, 
leading to the float bowl of said mixing de 
vice. This mixing device, as will be apparent 
from Fig. 2, comprises a float bowl 11, 
equipped with the usual float mechanism, 
which maintains the fuel level at a predeter 
mined height therein. This level is also main 
tained in a passage or chamber 12 communi 
cating with the float chamber, and in which 
a needle valve 13 is adjustably disposed, so 
as to regulate the flow of fuel through the 
supply opening 14, into a Venturi, tube 15, 
which is located near the intake end of a rela 
tively small pipe 16. A pipe 17, also commu 
nicating at one end with the float chamber, is 
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equipped at its other end with a nozzle 18 dis 
posed adjacent to the throat of the venturi. 
Air enters the venturi through an adjustable 
shutter 19, by which the quantity of air, and 
consequently the richness of the mixture pro 
duced, may be regulated. Under relatively 
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low suction exerted upon the pipe 16, liqiud 
fuel is delivered through the aperture 14 in 
regulated quantities determined by the ad 
justment of the needle valve, and is broken 
up and homogenized in the throat of the ven 
turi by the inrushing air. As the vacuum in 
the throat. of the venturi increases, by reason 
of increased suction on the pipe 16, further 
fuel is delivered through the pipe 17 and 
nozzle 18, thus maintaining the relative pro 
portions of fuel and air delivered to the pi 
16 substantially constant. 
At its forward end the pipe 16 is connected 

with one leg of a branch 21, in which there is 
disposed a secondary air valve 22. A sec 
tional view of a similar but larger valve 23 
is shown in Fig. 3, this valve being disposed 
in the other leg of the branch 21; and since 
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these valves 22 and 23 are substantially iden 
tical in construction and differ only in size, a 
detailed description of one will be sufficient. 
The valve comprises a casing provided with 

a seat, against which the valve disk 24 is 
adapted to seat to prevent an inflow of air into 
the casing. A shell 25, provided with open 
ings 26 through which the air enters, projects 
above the casing and its upper portion forms a 
dashpot in which a plunger 27, connected by 
a stem 28 with the valve disk 24, is adapted 
to operate to obviate fluttering of the valve. 
The valve is normally urged against its seat 
by an expansion spring 29, Surrounding a 
stem 31, which serves as a valve guide. Well 
known means may be employed for adjusting 
the tension of the spring 29, so that the sec 
ondary valve 24 is adapted to open and admit 
air to the interior of the casing only when the 
vacuum in the casing reaches a predetermined 
height. 

In the branch member 21, just forwardly 
of each of the valves 22 and 23, there is po 
sitioned a Venturi tube 32 into which the 
mixture delivered by the pipe 16 or 33, as the 
case may be, is delivered. A throttle valve is 
disposed in each leg of the branch forwardly 
of the air valve, the throttle for the valve 22 
being operated from a lever 30, and the throt 
tle for the valve 23 being operated by the 
lever 34. 
A branch pipe 35, leading from the pipe 8, 

communicates with the float bowl of an aux 
iliary mixing device 36, similar in all struc 
tural respects to the mixing device 9, pre 
viously described, except that the secondary 
device is somewhat larger and delivers into 
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the pipe 33, which is also, as will be appar 
ent from Fig. 1, somewhat larger than pipe 
16. The secondary air valve 23, the details 
of which are shown in Fig. 3, dilutes the 
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mixture delivered from the auxiliary mixer 
36, and the air admitted by this valve is thor 
oughly mixed in the venturi 32 with the 
mixture delivered by the pipe 33, produc 
ing a resultant mixture which is thoroughly 
homogenized and is of proper proportions 
for delivery to the engine EE 

Suitable operating means is provided for 
controlling the primary and auxiliary throt 
tle valves, and while this means may be of 
any preferred construction, I have shown, 
for illustrative purposes merely, a rod 37, 
pivotally connected to the operating arm 30, 
and extending rearwardly into position ac 
cessible to the driver of the car, as is usual. 
A connecting rod 38 is attached at one end to 
the auxiliary throttle 34, and at its other 
end has a lost motion connection with the rod 
37, the connection illustrated comprising a 
pair of collars 39, fixed upon the rod 37 in 
spaced relation, and between which the up 
turned end of the rod 38 encircles the rod 37. 
A tractile spring 41 normally urges the aux 
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iliary throttle valve into closed position, as 
shown in Fig. 1. 
The operation of my novel apparatus is 

substantially as follows. A predetermined 
liquid level is maintained in each of the mix 
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ing devices 9 and 36 by the float mechanism, 
previously mentioned, and upon initial open 
ing of the primary throttle by moving the 
rod 37 toward the left, viewing Fig. 1, suc 
tion is exerted from the manifold upon the 
pipe, 16, which draws air in through the ad 
justable shutter 19, and causes fuel to be de 
livered through the orifice 14 into the throat 
of the venturi 15, where it is broken up and 
homogenized, producing a mixture suitable 
for idling purposes. This mixture during 
its travel through the pipe 16, is further 
broken up, homogenized, and partially va 
porized, and at idling speed of the engine 
is delivered directly to the cylinders through 
the manifold. As the throttle is opened fur 
ther, the increased vacuum in the throat of 
the venturi 15 draws fuel through the nozzle 
18, thereby increasing the quantity of fuel 
delivered. When a predetermined suction 
point is reached in the manifold, the second 
aly air valve 22 opens, admitting secondary 
air, which, flowing through the venturi cor 
responding to the venturi 32 in the valve 23, 
illcreases the suction upon the pipe 16, there. 
by increasing the quantity of air and fuel 
delivered by this pipe. The fuel mixture 
delivered by the pipe 16 into the venturi is 
thoroughly admixed therein with the second 
ary air entering through the valve 22, and 
the resultant thoroughly homogenized mix 
ture is of the proper proportions and in suit 
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able quantity for moderate speeds of the 
engine. w 

When the throttle is opened still further, 
the right-hand collar 39, acting upon the rod 
88, Swings the arm 34 to open the secondary 30 
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described, the combination of an internal. 
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throttle. Suction from the manifold is 
thereupon exerted upon the pipe 33 to draw 
an auxiliary. mixture of air and fuel from 
the device 36. This mixture is delivered di 
rectly into the manifold. Upon further 
opening of the throttle, the increased suction 
in the valve casing 23 will overcome the ten 
sion of Spring 29, and permit the secondary 
valve disk 24 to open, thereby admitting sec 
ondary air, which is mixed in the venutri 
32 with the primary mixture delivered by the 
pipe 33, producing a resultant homogenized 
mixture of substantially the same propor 
tions as is delivered to the other leg of the 
branch member 21, and the combustible mix 
ture from both legs of this branch member 
will be drawn through the manifold into 
the engine cylinders insufficient quantities to 
supply the engine at extremely high speeds. 

It will be apparent, therefore, that I have 
provided an apparatus which will supply a 
ombustible mixture, embodying the proper 
proportions of air and fuel for all conditions 
of use, and for all speeds of the engine, rang 
ing from a slow idling speed to extremely 
high speeds. The details of construction 
illustrated and described may obviously be 
varied within considerable limits, without 
departing from the essence of the invention, 
as defined in the following claims. 
I claim: 
1. In a duplex apparatus of the character 

combustion engine and a source of fuel supply 
remote therefrom, of a primary fuel mixture 
producing apparatus comprising a mixing 
device in proximity to the fuel Supply for 
producing a preliminary mixture of air and 
liquid fuel, a pipe through which the said 
mixture is conducted, a secondary air valve 
interposed in said pipe in proximity to the 
engine, and a throttle valve interposed be 
tween said air valve and the engine, an auxil 
iary fuel mixture producing apparatus com 
prising a mixer in proximity to the fuel sup 
ply for producing a preliminary mixture of 
fuel and air; a pipe through which said mix 
ture is conducted, a secondary air valve inter 
posed in said pipe in proximity to the engine, 
and a throttle valve between said secondary air 
valve and the engine, and an operating con 
nection between said throttle valves whereby 
said auxiliary air apparatus is thrown into 
operation upon the operation of the primary 
apparatus at a predetermined capacity. 

2. In combination with an internal com 
bustion engine, a source of fuel supply, sub 
stantially duplicate primary and secondary 
apparatuses each consisting of a preliminary 
fuel mixture producing device, a fuel mixture 
conduit leading therefrom for discharge in 
the engine intake manifold, said fuel mixture 
conduit comprising an antecedent member 
and a discharge member of greater diameter 
than the antecedent member and an air valve 

controlling the admission of air to said dis 
charge member, said antecedent member be 
ing intruded into said discharge member for 
discharge therein at a short distance beyond 
said valve and a throttle valve interposed in 
the fuel mixture conduit between the said dis 
charge of said antecedent member and the 
engine intake; and operating connections be 
tween the two throttle valves whereby the sec 
ondary of said duplicate apparatuses is 
brought into operation only upon the oper 
ation of the primary apparatus at a prede 
termined capacity. 

3. A system for supplying fuel to an in 
ternal combustion engine comprising in com 
bination with an engine intake manifold, a 
fuel source and a plurality of primary fuel 
mixture forming devices connected for deriv 
ing fuel from the fuel source and located re 
motely from the engine; primary fuel mix 
ture conduits leading from said primary fuel 
mixture forming devices respectively for con 
nections with the engine intake manifold: 
final fuel mixture conduits connecting said 
primary conduits respectively with the mani 
fold, said final conduits comprising respec 
tively separate and independent mixers' con 
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sisting each of a venturi into which the pri 
mary mixture conduit discharges, said ven 
turis having each an atmosphere inlet ante 
cedent to the point of discharge of the pri 
mary mixture conduit in the venturi with a 
normally closed air inlet controlling valve for 
each of said inlets arranged to be opened 
automatically by the engine suction. 

4. In the construction defined in claim 3, a 
throttle valve in each of the final fuel mix 
ture conduits intermediate the venturi there 
of and the connection with the intake mani 
fold, and means for controlling said throttle 
valves at will. 
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5. In the construction defined in claim 3, 
a throttle valve in each of the final fuel mix 
ture conduits intermediate the venturi there 
of and the connection with the intake mani 
fold, valve operating means for controlling 
said throttle valves respectively, said means 
being arranged for opening one of said throt 
tle valves to a predetermined degree before 
beginning to open the other, 

6. In the construction defined in claim 3, 
a throttle valve in each of the final fuel mix 
ture conduits intermediate the venturithere 
of and the connection with the intake mani 
fold, valve operating means connected and 
arranged for opening one of said throttle 
valves in advance of the other and for causing 
said valve to be concurrently opened to dif 
ferent degrees. 

7. In the construction defined in claim. 3, 
the two primary mixers being at different lev 
els, the primary mixture conduit leading from 
the one at the higher level being of less flow 
capacity than that leading from the lower primary mixing device. 
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8. In the construction defined in claim 3, 
the primary mixture forming devices being 
arranged to derive fuel supply by gravity 

5 
from the fuel source, one of said devices be 
ing at a lower level than the other, whereby 
fuel is delivered to said lower device under 
greater hydrostatic pressure than the other, 
the fuel mixture conduit from said lower fuel 
mixture forming device being of greater flow 
capacity than the conduit leading from the 
higher device. 

WILLIAM A. EDWARDS. 


