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The present invention relates to a device for providing 
a homogeneous mixture of ?uids such as two liquids or 
two gases and the invention more speci?cally pertains to 
a device for developing intimate intermingling of two 
?uids in the same physical state in response to energy de 
veloped when the ?uids are brought together under differ 
ent pressures. 

It is often desirable in carrying out thermal or catalytic 
processes to mix ?uids and in the production of gaseous 
fuels it is often necessary to mix two gases or two liquids 
and it is an object of the present invention to provide a 
device which serves to mix such ?uids by the utilization 
of the pressure differences at which the ?uids are brought 
into the presence of each other and to utilize the energy 
resulting from such a pressure difference to carry out the 
mixing and thereby provide a substantially homogeneous 
mixture of the ?uids. 
A more speci?c object of the invention is to' provide 

a conduit assembly having a generally linear passage there 
through for one ?uid which is supplied for movement 
therethrough under one pressure with the conduit device 
equipped with structure for receiving another ?uid under 
a greater pressure and with the assembly equipped with 
ports for discharging the second ?uid in directions gener 
ally transversely of the linear moving ?rst ?uid to provide 
a screen of the second ?uid through which the ?rst ?uid 
must pass to provide an intimate intermingling of the 
?uids. 

Other objects and features of the invention will be ap 
preciated and become apparent to those skilled in the art 
to which the invention pertains as the present disclosure 
proceeds and upon consideration of the following detailed 
description taken in conjunction with the accompanying 
drawing wherein an embodiment of the invention is dis 
closed. 

In the drawing: 
FIG. 1 is an axial sectional view of a device for mixing 

?uids and embodying the invention. 
FIG. 2 is a transverse sectional view taken on the line 

2—2 of FIG. 1. 
FIG. 3 is an enlarged fragmentary sectional view illus 

trating the inclined disposition of the discharge ports. 
1n carrying out the invention the apparatus may take 

various forms and in the embodiment shown in the draw 
ing the device includes a cylindrical shaped conduit type 
housing 10. A supply pipe 14 is connected to the upstream 
end of the housing 10 and an outlet pipe 16 is connected 
to the downstream end of the conduit. Flange structures 
11 and 12 may be provided on the housing member 10 for 
facilitating connection of the conduit to the pipes 14 
and 16. A tubular member 17 is arranged within the 
housing 10. A ?ange 18 carried by the upstream end of 
the tubular member 17 joins the interior of the housing 
10 and a similar ?ange 19 carried by the downstream end 
of the tubular member 17 joins the housing 10. Such 
structure provides an annular space or chamber 21 within 
the housing member 10. 
A pipe ?tting 22 extends laterally from the mid-portion 

of the housing 10 in open communication with the annua 
lar chamber 21. A supply pipe 23 is connected to the ?t 
ting 22 and is for the purpose of guiding one of the fluids 
under pressure into the device. A tube 26 is mounted on a 
tubular member 17 and extends along the axis of the as 
sembly as shown in FIG. 1. The free end of the tube 26 
is closed by means of a hemispherical shaped wall 27. The 
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tube 26 has an elbow portion 28 which is connected to and 
supported by the tubular member 17. The interior of the 
tube 26 is in open communication with the annular cham 
ber 21. 
A plurality of circumferentially spaced ports 31 are pro 

vided which extends through the cylindrical shaped wall 
of the tubular member 17. These ports are desirably ar 
ranged in a row and generally within a plane which ex 
tends transversely of the conduit assembly. The ports 31 
are located adjacent the upstream end of the conduit as 
sembly and provide communication from the annular 
chamber 21 into the passage 41 provided within the tubu 
lar member 17. A plurality of discharge openings 32 are 
provided through the wall of the tube 26. The openings 32 
are circumferentially spaced from each other and arranged 
as a row within substantially the same transverse plane as 
the ports 31. The discharge openings 32 provide com 
munication from the interior of the tube 26 to the pass 
sage 41. 

In operation and when it is desired to mix two liquids 
having the same physical state one of the liquids is sup 
plied into the pipe ?tting 22 from the supply line 23 un 
der one pressure as for example ten pounds per square 
inch. This liquid moves into the annular space 21 and 
some of the liquid escapes through the discharge ports 
31 and moves radially inwardly in the passage 41. An 
other portion of the liquid in the annular chamber 21 
moves into the tube 26 and escapes through the discharge 
openings 32 and moves radially outwardly in the passage 
41. A screen of liquid is thus established within the pas 
sage 41. 
The other liquid is supplied through the inlet pipe 14 

under a lower pressure such as for example at about ?ve 
pounds per square inch. This liquid moves generally line 
arly through the passage 41. If the liquid supplied through 
the ?tting pipe 22 is a light fuel oil and if the liquid sup 
plied through the pipe 14 is a heavy fuel oil there will be 
movement of the light fuel oil into an intermingling 
relationship within the heavy fuel oil because of the 
greater pressure under which the light fuel oil is supplied. 
The extent of the mixing of the two liquids is principally 
proportional to the velocity at which the liquid moves 
through the discharge ports 31 and the discharge open 
ings 32. The velocity is directly proportional to the square 
root of the pressure‘ drop at which the two liquids are 
supplied. An acceptable degree of homogeneity is obtained 
when the pressure drop from the conduit ?tting 22 into 
the passage 41 is in the order from ?ve to ten pounds per 
square inch. In carrying out the mixing of liquids the total 
number of ports 31 and the total number of openings 32 
may be small in number because there is ample energy 
for mixing at readily attainable pressure differences. 

In carrying out a mixing of gases one gas is supplied 
into the pipe ?tting 22 under pressure. The other gas is 
supplied by the pipe 14 under a lesser pressure. The pres 
sure drop within the passage 41 where the gases mingle 
provides the energy for mixing the gases. 
The device herein described has been found to produce 

complete homogeneous mixture of gases to provide fuel or 
a mixture of gases for process conversion to useful prod 
ucts and for providing homogeneous mixtures of liquids. 
It has been found that the total number of ports 31 and 
discharge openings 32 may vary in number and in the mixe 
ing of some ?uids it is advantageous for the axes of the 
ports 31 and the axes of the openings 32 to be inclined 
upstream of the conduit assembly. The axes of the ports 
31 and the axes of the openings 32 may depart from a 
transverse plane 36 over a range from about ?ve to twenty 
degrees as shown in FIG. 3 and in directions which are 
counter-current to the ?ow of the ?uid in the passage 41. 

While the invention has been described with reference 
to particular structural features and to one type of conduit 
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assembly it will be appreciated that changes may be made 
in the overall organization as well as in the components. 
Such modi?cations and others may be made without de 
parting from the spirit and scope of the invention as set 
forth in the appended claims. 
What I claim and desire to secure by Letters Patent is: 
1. A device for mixing ?uids comprising, a housing 

having an inlet and outlet with a generally linear passage 
within the housing extending from the inlet to the outlet, 
a tubular member within the housing providing an annular 
chamber beween the housing and the tubular member 
and around said passage, a pipe ?tting extending laterally 
from the housing in opening communication with said 
chamber, a tube carried by said tubular member in open 
communication With said annular chamber, said tube hav 
ing a closed end portion disposed coaxially within said 
tubular member, said tubular member having discharge 
ports providing communication from said chamber into 
said passage, said tube having discharge openings pro 
viding communication from the tube into said passage, 
means for guiding a ?rst ?uid under pressure into said 
pipe ?tting for escape through said discharge ports and 
escape through said discharge openings, and menas for 
guiding another ?uid at a lower pressure into said inlet 
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for movement through said passage and into the presence 
of the ?rst ?uid. 

2. A device for mixing ?uids according to claim 1 
wherein the discharge ports and the discharge openings are 
in one plane disposed generally transversely of the 
housing. 

3. A device for mixing ?uids according to claim 1 
wherein the tube extends towards the inlet of the housing 
and the discharge openings are adjacent to the closed end 
portion. 

4. A device for mixing ?uids according to claim 1 
wherein the discharge ports and the discharge openings 
are in one plane disposed transversely of the axis of the 
housing, and the axes of the discharge ports and the axes 
of the discharge openings diverge at an angle of from ?ve 
to twenty degrees from said plane and towards the inlet 
of the housing. 
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