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The present invention relates to new and use 
ful improvements in device for diffusing gases in 
liquids, and more particularly to the construc 
tion of a steam injector, which serves to diffuse 
the gases into the liquid in question. The inven 
tion is designed primarily for use in treating Sugar 
cane juices with Sulphur dioxide in a continuous 
operation. 
An important object of the invention is to pro 

vide a steam injector accessible for easily re 
pairing the same, and suitable for lining with acid 
resisting metals. 
Another object is to provide recirculation 

means for part of the treated liquid. 
A further object of the present invention is to 

provide a steam injector of a simple and prac 
tical construction which is efficient and reliable 
in performance, relatively inexpensive to manu 
facture, and otherwise Well adapted for the pur 
poses for which the same is intended. 
Other objects and advantages reside in the de 

tails of construction, as more fully herein de 
scribed and claimed, reference being had to the 
accompanying drawings forming part hereof, 
Wherein like numerals refer to like parts through 
out, and in which: 

Figure 1 is a side elevational view of the reac 
tion chamber and steam injector forming the 
subject matter of the present invention, 

Figure 2 is a top plan view thereof. 
Figure 3 is a side elevational view of the steam 

injector and recirculation manifold. 
Figure 4 is a longitudinal sectional view there 

through, and 
Figure 5 is a transverse sectional view taken 

substantially on a line 5-5 of Figure 3. 
Referring now to the drawings in detail, where 

in for the purpose of illustration I have disclosed 
a preferred embodiment of the invention, in ref 
erence to Figure 1, the numeral 5 designates the 
reaction chamber, through which the cane juice 
flows continuously, entering at the bottom of the 
chamber having an inlet connection 6, and leav 
ing at the top of the chamber, having an outlet 
connection 7. 
A pipe connection 8 is formed at one side of the 

chamber 5, to which a steam injector 9 is con 
nected, the steam injector being shown in detail 
in Figures 3 to 5 inclusive. 
The steam injector is constructed of longitudi 

nally split cylindrical sections, detachably Con 
nected along the split edges, and is provided with 
an attaching flange 0 at one end Secured to the 
pipe connection 8, and an attaching flange if at 
its opposite end, to the latter of which is secured 
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an end plate 2 by means of bolts 3. A tapering . 
nozzle 4 is formed on the inner wall of the plate 
2, and projects into the bore f3 of the steam in 

jector. As shown to advantage in Figure 4 of the 
drawings, the bore 5 is constricted, as shown at 
6, at a point immediately beyond the discharge 
end of the nozzle 4, and from the constricted 
portion 6 the bore is flared as shown at 7, in a 
direction toward the chamber 5. The two cylin 
drical Spilt Sections of the steam injector may be 
provided With an acid resisting lining 9', accord 
ing to the reactivity of the gases to be handled. 
The nozzle 4 may also be lined with similar 
material. 
At the junction of the nozzle 4 with the plate 

2, the nozzle is internally threaded for thread 
ed engagement with the steam pipe 8. 
A lateral port 9 is provided in the steam in 

jector, slightly behind the discharge end of the 
nozzle 4, with a flange 20 for attaching to a feed 
pipe 2 by means of which sulphur dioxide gas is 
Suctioned into the steam injector, and forced into 
the reaction chamber in a stream-mixture of sul 
phur dioxide and steam. This mixture of steam 
and Sulphur dioxide is incorporated with the cane 
Sugar juice flowing continuously through the re 
action chamber. 
A recirculation System is provided for a part of 

the treated liquid and comprises a shell 22 in 
terposed between the port 9 and feed pipe 2, 
the shell having a pipe 23 leading thereto from 
the chamber 5 at a point above the connection 8. 
A pipe 24 is formed in the shell providing a direct 
connection between the feed pipe 2? and port 9 
for the Sulphur dioxide gas entering the steam 
injector 9 and the Walls of the pipe 24 are pro 
Vided with opening 25 and spaced from the walls 
of the shell 22 to form a chamber 25 in the shell 
So that the treated liquid entering the shell from 
the reaction chamber 5 will enter the pipe 24 at 
Several points to be thoroughly mixed with the 
gas before reaching the steam injector. 
While I have described the operation and con 

struction of this apparatus as applied in the treat 
ment of Sugar cane juices with sulphur dioxide 
gaS, it Will be apparent that the invention may be 
used wherever desired for saturating liquids with 
gaSeS. 

It is believed the details of construction, ad 
Vantages and manner of use of the invention will 
be readily understood from the foregoing without 
further detailed explanation. 

Having thus described the invention what I 
claim is: 

1. A mixing apparatus of the class described 

  

  



2 
comprising a reaction chamber in a liquid feed 
line, a tubular body having one end connected to 
the chamber, a nozzle projecting into the other 
end of the body adapted to feed steam under pres 
Sure thereto, a lateral feed port in one side of the 
body behind the inner end of the nozzle, the suc 
tion force of steam entering the body being adapt 
ed to draw fluid into the body through the lateral 
port for mixing With the steam, a fluid feed pipe 
connected to the lateral port, a chamber sur 
rounding the last-named pipe, said last named 
pipe having perforations communicating with the 
last-named chamber, and a recirculation pipe 
connecting the first and second chambers. 

2. A mixing apparatus of the class described 
comprising a reaction chamber in a liquid feed 
line, a tubular body having one end connected to 
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the chamber, a nozzle projecting into the other 
end of the body adapted to feed steam under 
pressure thereto, a lateral feed port in one side 
of the body behind the inner end of the nozzle, 
the suction force of steam entering the body be 
ing adapted to draw fluid into the body through 
the lateral port for mixing with the steam, a 
fluid feed pipe, a connector between the lateral 
port and the fluid feed pipe and including a cen 
tral passage in the connector and an annular 
passage surrounding the central passage and com 
municating at spaced circumferential points with 
the central passage, and a recirculation pipe lead 
ing from the reaction chamber to the annular 
passage of the connector. 

RAFAEL VALDEZ. 


