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The present invention relates to means for continuously
mixing cne fluid with another and more particularly to

means for aspirating a hqmd into a gaseous medium.'

It is often desirable to mix a fluid such as a gas or
liquid with another fluid by means of a contmuxng process.
One means of doing this is to place a jet in a stream
of primary fluid so that the secondary fluid may be dis-
charged from the jet and mixed with the primary fluid
as it flows past the jet. With such &n operation, it is
very difficult, if not impossible, to obtain the exact pro-
portions desired between the fluids.
true where there is a considerable variation in the volume
of fluids handled and where it is desired to vary the
proportions. Heretofore, it has been the practice to
mount the jet in the stream of primary fluid in some
fixed relation thereto and to vary the amount of secondary
fluid dlscharged from the jet by varymg the pressure or
head in the secondary fluid and/or in the primary fluid
and also the size of the jet. Although this has proved
very effective in some installations it is very difficult,
if not impossible, to readily make the above enumerated
adjustments and to maintain all 6f the variable factors
within the prescribed tolerances.

It is now proposed to provide means for mixing one
fluid” with another - fluid and means for readily and
accurately adjusting the proportions between the various
fluids. -This is to be accomplished by placing a jet in
a stream of the primary fluid so that the jet may be
readily moved within this stream. As the primary fluid
flows past the jet, the movement of the fluid will create
a pressure in the fluid in the immediate vicinity of the
jet which may be termed a velocity head. It is a well
known fact that the velocity of a fluid is a maximum
in the center of the stream and a minimum adjacent the
edges thereof.  If the jet can be moved toward and away
from the-edge of the stream of primary fluid, the velocity
head at the jet resulting from-the primary flow may be
readily varied thus affording an easy means for controlling
the rate of discharge of the secondary fluid. It is also
a well accepted fact that when an obstruction such as a
tube is placed in a fluid flow, the pressure on the upstream
side of the obstruction will be considerably larger than
on the downstream side of the obstruction.. Thus if -the
angular disposition of the jet with respect to the stream
of fuel can be controlled, the velocity head at the jet
may be varied over a wide range. - This will also allow
an easy means of controlling. the rate of discharge of
the secondary fuel. It should be noted that the size
and shape of the jet and also the pressures in the various
fluids may remain counstant while the proportions of the
resultant mixture are varied. . Since the pressures,. etc.,
do not have to be varied, they may be more accurately
controlled. - Thus it will not oaly be possible to provide
an easily controlled mixture but also an. accurately

controlled one.

The combustlble mixture for an internal combustion 7

engine of the ‘spark-ignited type“is normally formed by
a carburctor wherein the air flows past one or morg
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fuel jets so that the liquid fuel will be aspirated into the
air. - In order to obtain certain operating characteristics
of the engine, it is desirable to vary the amount of fuel
aspirated into the air so as to provide a combustible
charge of the desired richness. Heretofore, this has been
accomplished by means of mumerous special purpose
jets and choke valves that operate in conjunction with
the main fuel jet.  This results in a very complicated
set of control means, etc., to insure the desired operating
characteristics.

It is now proposed to. provide a carburetor having a
jet which will supply the fuel in any desired quantity
for any desired air-fuel ratio. This jet may be mounted
so as to be readily movable with respect to the air flow
so ‘as to vary the velocity head present at the fuel jet.
In addition, means may be provided for automatically
varying the position of the jet in response to some engine
operating characteristics such as the throttle setting or
intake manifold vacuum.

In the three sheets of drawings:

Figure 1 is a side view of a nozzle for a fluid rmxmg :
device embodymg the present invention.

Figure 2 is a cross sectional view of a fluid mixing
device embodying a different form of the present
invention, )

Figure 3 is an end view of a nozzle embodying another
form of the invention.

Figure 4 is a side view of the nozzle in Figure 3.

Figure 5 is an end view of another nozzle embodying
another form of the present invention.

Figure 6 is a side view of the nozzle shown in
Figure 5.

Figure 7 is an end view of the nogzze illustrated in
Figure 1.

Figure 8 is a graph showing_the operating character-
istics of a nozzle such as shown in Figures 1 and 7.

Figure 9 is a fragmentary side elevational view of a
carburetor embodying one form of the invention.

Figure 10 is a side view of a carburetor embodying
the present invention and having portions thereof
broken away.

Figure 11 is a side view of the carburetor in Figure 10
but showing the carburetor in a different operating
condition. '

Figure 12 is 4 fragmentary front elevational view on
an enlarged scale of -a portion of the carburetor in
Figure 10 with portions thereof being broken away.:

Referring to the drawings in more- detail, the present
invention may be employed wherever it is desired to mix
one or more fluids with another fluid. This may be ac-

" complished by employing one or more jets that are dis-
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posed in a flow of primary fluid so that it will flow past
the jet. Thus as the primary fluid flows past the jet and
the secondary fluid is discharged from the jet, the two
fluids will be mixed with each other. It is a well known
fact that as a finid flows past an object, the fluid will build
up a maximum pressure on the leading side of the object
and at the same time, a minimum pressure will be built
up on the trailing side thereof. The magnitude of the
increase and decrease of the fluid pressure will vary with
the velocity of the flow, and the pressure around the
exterior .of the object will be somewhere between the
maximum and minimum pressures depending upon the
point at which the pressure is taken. Thus if a tube ex-
tends across the stream of fluid so that an orifice in the
tube will be disposed in the flow, the pressure present. at
the orifice will be a function of the location of the orifice
on the tube with respect to the direction of flow. Since
the magnitude of the pressure will affect the quantity
of fluid discharged from the orifice, the rate at which the
fluid is discharged may be varied by varying the angular
disposition of the orifice with respect to the fluid flow.
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In order to take advantage of this effect; the secondary

fluid nozzle shown i in Figures 1 and 7 may be. employed.
This nozzle may be a ]et 10 that comprises an orfice 12
in a tube 14 disposed in the primary fluid and extending
transversely thereof. . In-the present instance the orifice
12'is formed.in the end of an arm 16 disposed at right
angles to the main body of the tube 14. Thus if the inlet
to the.tube 14 .is.connected to a source of secondary fuid,
the secondary fluid may flow through the tube 14 and out
of the orifice 12 and into the primary. fluid where. the two
will 'mix. with each other. The velocity. head or the
pressure in the primary fluid adjacent the orifice 12 will
be a function of the angle at which the arm 16 is-disposed
with respect to the direction of flow of the primary fluid.
As prevxously pointed out, the velocity head will be a
maximum when the arm: 16 extends toward :the -direction
of the primary flow and 'a minimum when the arm 16
extends with the prlmary fluid flow. If the angle between
the. arm- 16 and the primary fluid flow is represented by
alpha, the variations in the velocity head may be seen by
reference to Figure 8. As may be seen from the graph,
when alpha is zero, the velocity head is a maximum and
as alpha increases, the velocity head decreases. Since the
velocity head or primary fluid pressure at the orifice 12
wiil :affect the rate of discharge of the secondary fluid, it
will thus be seen that the ratio between the volume of
primary fluid. and the volume of secondary fliid may be
readily - controlled by the - simple: ‘expedient of rotating
the tube. 14.

As: an alternative the fluid mixing device in Figure 2 &

may be employed. In this: device the primary fluid flows

through a housing 18 having a passage 2¢ therethrough.:

This passage 20 may be. defined by a wall 22 having any
desired shape such as a cylindrical one. A tube 24 may be
mounted ‘in a bushing 26 in the wall 22 of the passage
so that the outlet end of the tube 24 will form a jet 28
disposed in the flow of primary fluid. . The outlet end of
the tube 24 may have an orifice 30 therein through which
the secondary fluid. may be discharged.  In the present

instance this orifice 30 is:in the end of an arm 32 project- iU}

ing from the tube 24 parallel to primary flow. "It is there-
fore apparent that as the primary fluid flows past the jet
28, a velocity head will be formed which will tend to
aspirate the fuel from the tube 24 and form a-mixture
of the primary and secondary fluids.

Tt is-well known that the velocity of the primary fluid
will be 2 maximum in the center of the passage 20 while
it will be substantially zero at the wall 22 of the passage
20, and that in between these points the velocity of the

primary fluid.will be some place between these two values. <

Accordingly, - if the tube 24 slides axially through the
bushing 26, the jet 28 will move toward or away. from a
wall 22 of the passage 20 and the velocity head at the
jet 28 will vary.. As a consequence, the volume of sec-
ondary fuel discharged from the tube 24 will vary even
though the guantity of -primary fluid flow. through the
passage 20 remains. constant. If desired, :the tube 24
ray - be rotated similar to that in the first embodiment.
Thus it may be seen that the. proportion. of the primary
and secondary fluids in the resulting mixture may be
readlly varied.

Another embodiment of the present invention is shown
in Figures 3 and 4. This embodiment may be used where
it is desired to mix several.secondary fluids with a pri-
mary fluid or where it is desired to mix only one sec-
ondary fluid with the primary fluid. . As seen in Figures
3 and 4, a-supporting sleeve 34 extends into the flow of
primary fluid so as to-be. substantially normal to- the
direction thereof.. A plurality of arms 36 extend radially
from. this sleeve 34 .at any desired location. = The outer
ends of these arms may have an orifice 38 therein to form
iets 40 for discharging fluid into the primary fluid. ‘Each
of these arms 36 may be an elbow on the end of a separate
secondary tube 38 inside of the sleeve 34.. In this em-
bodiment the various secondary’ elbows are. all disposed
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in'a plane substantially normal to the axis of the sleeve
34. ‘Bach of these tubes 38 may be connected to a sep-
arate source of secondary fluid so that several secondary
fluids will be aspirated from the jets 40 and mixed with
the primary fluid.” On the other hand all of the sec-
ondary tubes 38 may be connected to a single source of
secondary fluid so.that just onc secondary fluid will ‘be
mixed with the primary fliid. By rotating the secondary
jets 40 or moving them towards or away from a wall of
the passage, the quantities of secondary fluid mixed into
the primary fluid will be varied. - It is, of course, to be
understood that the angular d1spos1tlcn of the various
arms 36 may be adjusted so that the proper proportions
of each secondary fluid will be provided.

Figures 5 and 6. illustrate another embodiment of the
present invention which is similar to that shown in Figures
3 and 4 for dispersing one or more secondary fluids into
a primary fluid. In this embodiment a supporting sleeve
42 projects into the stream of: primary fluid flow sub-
stantially normal to the direction thereof. A plurality
of secondary fluid tubes 44 are disposed inside of the
sleeve 42 with one end: thereof being connected to one or
more sources of secondary fluids. The opposite ends of
the secondary tubes 44 have elbows 46 which project
from ‘the sleeve 42 so as to extend into the fluid flow.
The outer end of each of these elbows 46 may have
an orifice 48 so that the secondary fluid in the source
to which the tubes 44 are connected, will be aspirated
into the primary fluid. Instead of being disposed in a
plane, these elbows are spirally disposed about the sleeve
so that the angular disposition thereof will allow proper
mixing of the fluids. The sleeve 42 may be moved in
the primary flow so that the velocity head. at the orifices
48 will be varied to give the desired proportion of fluids
in the resultant mixture.

Another embodiment of the present invention is shown
in Figures 10, 11 and 12. 1In this embodiment the in-
vention is incorporated into a carburetor 50 suitable for
use on an . internal combustion engine. This carburetor
50 includes a housing 52 having a passage 54 extending
vertically therethrough. - The upper end of. the passage
54 forms an intake 56 that may draw air directly from
the atmosphere or be connected to an air cleaner so as to
draw filtered air therethrough. - The other end of the pas-
sage 54 may form an opening 58 in flange 60 on the lower
end of the housing 52. This mounting flange 60 may be
suitable for attaching the carburetor to the intake mani-
fold of the engine so that the opening 58 will communi-
cate with the distribution passages in the manifold. Thus
the air may flow from the atmosphere or air cleaner
through the inlet 56, the passage 54 and the opening 58
into the intake manifold where it will be distributed to
the various cylinders of the engine. Although the pas-
sage 54 may be disposed in any position, in the present
instance it is vertical so the air will flow downwardly
therethrough.

" The inlet and outlet portions 62 and 64. of the passage
54 may be substantially cylindrical with the outlet end
64 being of slightly smaller diameter than the inlet.
These two end portions 62 and 64 may be interconnected

‘with each other by means of a venturi §6. The upstream

end of the venturi 66 may comprise an inwardly con-
vergent conical portion 68 while the outlet end comprises
an. outwardly divergent conical portion  70.. The two
conical: portions 68 and 70 are in turn interconnected
with each other by means of a throat 72 having a reduced
diameter of any desired shape such as a cylinder. Thus
as the air flows through the passage 54, a zone of high
velocity-low ‘pressure will be created in the throat. 72.
A throttle valve 74 may be provided for controlling
the speed. of the engine by throttling the volume of air
flowing through this passage 54 and into the engine. In
the present instance the throttle valve 74 is located in the
intake portion 62 of the passage 54 and is of the so-called
butterfly type wherein a disc is mounted on a shaft.78
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that extends transversely of the passage 54. The position
of this valve 74 may be controlled by rotating a lever
80 mounted on the outer end of the shaft 78. If a con-
trol linkage 82 is attached to the lever 80, the throttle
valve 74 may be opened by pulling the linkage 82 to the
left and closed by pushing it to the right, as seen in
Figure 10. :

In order to mix fuel with the air in the passage 54 and
thereby form a combustible charge, a fuel jet 84, for
aspirating fuel into the air, may be disposed in the low
pressure zone located in the throat 72 of the venturi 66.
In the present instance this jet 84 is formed by a tube
86 that extends through a wall of the housing 52 so that
an orfiice 88 in the tube 86 will be disposed in the venturi
throat 72. The orifice 88 may be formed in the tube
86 at any desired point. However, in the present in-
stance -it is in the end of an arm 90 disposed at right
angles to the test of the tube 86. Thus if the tube 86 is
connected to a fuel line 92, the fuel may flow from a
source of fuel through the fuel line 92 and tube 86 to
the orifice 88. As the air flows through the passage 54,
a zone of reduced pressure ‘will be formed in the throat
72 of the venturi 66 which will cause fuel to be discharged
through the orifice 88 and aspirate into air in the passage

54. Since the pressure drop in the throat 72 is a func- X

tion of the air flow therethrough for any given Pposition
of the orifice 88, the amount of fuel drawn therefrom
will vary with the quantity of air passing through the
venturi 66 and thereby result in a substantially constant
ratio between the quantity of fuel and the quantity of
air. In order for this condition to prevail, the head of
the fuel in the tube 86 should remain as nearly constant
as possible.

Since an engine is normally operating at part throttle a
large majority of time, it is preferable that the fuel jet
84 be set to give an air-fuel ratio providing maximum
economy. Thus the engine will be operating mostly on
an economical charge. However, it should be noted that
there are some engine operating conditions where it may
be desirable to employ a considerably richer mixture than
is required for most economical operation. For example,
in order to obtain maximum performance or power from

_ the engine, a very rich mixture is desirable. ~Accordingly,
the jet 84 may be arranged to give the maximum economy
by the proper relationship between the air pressure at the
orifice, the size of the orifice 88, and the fuel pressure at
the orifice. 1In order to provide a richer mixture, the
fuel tube 86 may be moved so as to vary the velocity
head present at the orifice 88. Although the jet 84 may
be moved axially and/or angularly, in the present embodi-
ment it is shown as being rotatably mounted. - As may
be seen from Figure 8, the velocity head will be a maxi-
mum when alpha is zero and the velocity head will fall
off rapidly as the angle alpha increases thereby resulting
in a much richer mixture.
normally only desired when the throttle is fully open,
the position of the tube 86 may be controlled by a
linkage system 94 which is interconnected with the throttle
valve 74 so that the tube 86 will be automatically moved
to the maximum power position whenever the throttle
valve 74 is fully open. In the present instance this link-
age 94 includes an arm 98 on the tube 86 that is adapted
to be rotated by the shaft 78 and move the fuel jet 84
a corresponding amount and a lost motion mechanism
100 to allow part throttle movement of the throttle valve
74 without effecting the fuel jet's 84 position. This lost
motion mechanism 100 includes a plate 102 on the throttle
shaft 78 that has an arcuate slot 104 therein and a link
106 connected to the arm 98 and the plate 102 by means
of a pin in the slot 104. Thus a limited amount of
motion of the plate 102 may occur without effecting the
position of the jet 84. However, as the throttle valve
74 moves to its fully opened position, the end of the slot
104 will engage the pin and any further movement of
the throttle valve 74 towards its fully opened position

Since maximum power is :
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will result in a corresponding movement of the link

106. As a consequence, movement of the throttle valve

74 at or near the fully opened position will also cause

rotation of the fuel jet 84. Accordingly, the orifice 88

will be positioned so as to provide the maximum power

air-fuel ratio when the throttle valve 74 is fully open.

A spring 108 may be connected to the arm 98 so as to

bias the arm 98 against a stop 110 and thereby retain

the jet 84 in maximum economy position unless effected -
by the linkage 94.

Anocther embodiment of the present invention is illus-
trated in Figure 9. In this embodiment a carburetor 112
substantially the saine as in the first embodiment is
employed. That is to say, the carburetor 112 includes
a housing 114 having an inlet 116 and an outlet 118
which are interconnected by means of a passage 120
having a venturi 122 with a throat.124 of reduced diam-
eter. The fuel jet 126 may be formed by the open end
of an elbow 128 on the end of a tube 130 connected
to a source of fuel so that fuel may be discharged into
the .passage 120. The opposite end of the tube 130
may be connected to the source of fuel. When the en-
gine is called upon to deliver maximum power, the throttle
valve 74 will be open and the intake vacoum will be small.
Thus a pressure device 132 responsive to the intake mani-
fold vacuum may be interconnected to the fuel jet 126
by a Bowden wire 134 attached to an arm 136 on the
tube 130. The pressure device 132 may include a piston
or diaphragm 138 having one side exposed to atmospheric
pressure and the other side to the infake vacuum. Thus
when the throttle velve is fully closed, the manifold vacu-
um will be high causing the diaphragm 138 and Bowden
wire 134 to twist the arm 136 against the stop 140
thus insuring the jet 126 being maintained in the most
economical position. However, as the throttle valve
is opened the manifold vacuum will drop. As the throttle
valve approaches the fully opened position, the vacuum
will drop until such time as the spring 142 will overcome
the effects thereof. At this point the spring 142 will
cause the Bowden wire 134 to rotate the arm 136 and
the tube 130. This will, in turn, rotate the fuel jet 126
so that when the throttle valve is fully opened, the fuel
jet. 126 will have been rotated sufficiently to cause the
maximum power air-fue] ratio to be provided.

It is to be understood that, although the invention has
been described with specific reference to particular em-
bodiments thereof, it is not to be so limited since changes
and alterations therein may be made which are within
the full intended scope of this invention as defined by
the appended claims.

Whatis claimed is:

1. A carburetor comprising a housing having a pas-
sage extending therethrough, a throttle valve mounted on
a shaft extending transversely of said passage for con-
trolling the volume of air flow therethrough, a fuel jet
mounted on said housing and including a portion rotatably
disposed ia said passage, said portion including an orifice

for discharging said fuel into said air, lost motion means

interconnecting said throttle valve and said fuel jet for
causing said valve and said portion to rotate together,
said means including a plate on said shaft having an
arcuate slot and a link having a pin riding in said slot.
2. ‘A carburetor comprising a housing having a pas-
sage extending therethrough, a throttle valve mounted on a
shaft extending transversely of said passage for controlling
the volume of air flow therethrough, fuel jet means
mounted on said housing and including a portion rotatably
disposed in said passage, said portion including an orifice
for discharging fuel into said passage, lost motion means
interconnecting said throttle valve and said fuel jet means,
and spring means cooperating with the lost motion means
for normally biasing said fuel jet means portion to a
maximum fuel economy position, said lost motion means
being adapted to rotate said jet means portion to a maxi-
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mum fuel flow position as the throttle approaches wxde
open position.

3. A-.carburetor comprising .a-housing having a pas-
sage extending therethrough, . a- throttle. valve mounted
on a shaft extending transversely of -said “passage for
controlling the volume of air flow therethrough, fuel jet
means mounted -on-said housing and inctuding a portion
rotatably. disposed:in said passage, said portion"including
an orifice for-discharging fue] into said: passage, lost mo-
tion means interconnecting -said. throttle ‘valve and.said
fuel jet means, positive stop means, and spring means
normally. biasing said fuel jet- means into engagement with
the: stop means to position the jet means portion for
maximum: fuel economy, said lost motion means: being
adapted to rotate. said . jet means ‘against the force of

said spring-to increase fuel ﬂow as thv throttle approaches

wide open ‘position.

4. A carburetor comprising a. housing having a pas-
sage extending therethrough; a throttle valve mounted:-on
a shaft extending. transversely of said passage -for: con-
trolling 'the volume of  air flow therethrough, fuel jet
means mounted on said housing and including a portion
rotatably. disposed in sdid passage, said portion including
an orifice: for discharging fuel into saidpassage, lost
motion means interconnecting :said throttle valve and

8

said fuel jet means, an arm, said fuel jet means extending
exteriorly ‘of -said housing and- being fixed to said arm
intermediate the ends.thereof, positive stop means dis-

- posed' on said housing, and spring means connected to

10

20

one end of said arm and normally biasing the other end
of said darm -into :engagement with .the stop means to
provide” maximum economy fuel flow through said jet
means, said lost motion means including an arm articu-
fated' to said one end of the arm and adapted to rotate
said arm agdinst the. force of said spring to ‘move said
jet means to.increase the flow of fuel therethrough as
the throttle'approaches wide open position.
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