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g This application relates to apparatus for in 
jection of a liquid, especially a corrosive liquid, 
into admixture with a liquid ?owing in a pipe. 

~ A treatment of liquids with other ?uids or the 
proportioning of liquids, and particularly their 
proper admixture when the liquids are immiscible 
has required the development of diverse mixing 
devices, such, for example, as turbine or pump 
mixers. When the treating ?uid, which is or 
dinarily added in minor proportion, is corrosive 
to the conduit. transporting or pump handling 
the liquid of major proportion, the aforesaid 
mixers have necessarily been made of resistant 
alloys which are in many instances prohibitively 
expensive. The‘ simple injection, on the other 
hand, of such a corrosive liquid even into the 
center of a stream of liquid ?owing in a pipe 
results in rapid corrosionof the pipe near the 
point of introduction of the corrosive liquid. 

It is a primary object of the present invention 
to provide simple, relatively inexpensive means 
for introducing a corrosive liquid into and ef 
fectively mixing it with another liquid. 

It is another object‘of the invention to pro 
vide simple means’ whereby a corrosive liquid 
can be admixed with a liquid ?owing in a pipe 
and may be rapidly intermixed therewith so that 
the pipe at the downstream point of the ad 
mixture will not be ‘subjected to the corrosive 
action of the introduced liquid. 
The invention has, for other objects, those 

other advantages or results as will appear in the 
following description of the apparatus of inven 
tion. 
The foregoing objects are accomplished in 

simple manner‘ by providing a pipe spool of 
standard dimensions in which is inserted a Ven 
turi tube, preferably of resistant alloy material, 
about the throat of which tube there is en 
circled a pipe ring to which, in turn, there is at 
tached piping which feeds from an extraneous 
source the corrosive liquid additive; As will ap 
pear more clearly in the detailed description of 
the drawings hereinafter supplied,the‘said Ven 
turi-type tube is ?tted into the pipe spool and 
includes a protective sleeve which is an ex 
tension of the down stream side of the Venturi 
tube, the said sleeve being annularly contiguous 
with the aforesaid pipe spool. The introduction 
of the corrosive liquid additive at the Venturi 
throat advantageously exploits the turbulence 
provided by the Venturi tube so that a rapid mix 
ing of treated liquid and liquid additive is ob 
tained. While the tube is preferably constructed 
of a resistant alloy and will, in such instances, 
provide uninterrupted service, it can be made of 
ordinary materials and will nevertheless have an 
extended life because of the enhanced mixing 
provided by the described device of introducing 
the corrosive liquid additiveat the said Venturi 
throat. I. The Venturi can insuch instances be 
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2 
readily removed from the pipe spool when cor 
rosion has set in. It is preferable, however, to 
construct the Venturi tube of a resistant alloy. 
A further improvement provided by the present 
apparatus permits the employment of thin gauge 
sheet in the manufacture of the said Venturi 
tubes so that the initial expense when resistant 
alloys are employed is itself reduced. This im 
provement consists of providing holes in the con 
ical interfaces of both the inlet and outlet cones 

. of the Venturi tube, these holes being arranged 
circularly near the base of each cone. In this 
manner, a small flow of liquid is permitted in 
the space between the Venturi tube of the pipe 
and thereby several advantages are obtained. 
The pressure differential across the Venturi walls 
will be substantially eliminated and, therefore, 
extremely thin walls can be employed. The out 
side pipe, usually of carbon steel, is thereby main 
tained at the same temperature as the Venturi 
tube, thus minimizing thermal expansion di?er 
ences between the pipes and the Venturi tubes, 
and the ?ow of oil in the annular space around 
the Venturi eliminates a dead space and pre 
vents either accumulation of any corrosive ma 
terials in this space or the tendency of coke form 
ation. 

In the accompanying drawing, which is pro 
vided solely for purposes of illustration, Fig. 1 is 
a cross sectional, longitudinal view of a pre 
ferred apparatus embodying the features of the 
invention, and Fig. 2 is a cross-section taken 
along the line II--II of Fig. 1 and showing a side 
view of the injection device employed for intro 
ducing the corrosive liquid additive. 

Referring now to Fig. 1, there is mounted in 
a pipe spool 2 of ordinary material, a Venturi 
tube 4 constructed of a resistant alloy. The Ven 
turi-tube conventionally consists of a short coni 
cal inlet section 6, a throat 8, and an elongated 
conical outlet section III. An extension I2 of the 
Venturi tube down stream thereof is of a length 
approximately equal to that of the Venturi tube 
and ?ts as an inner sleeve annularly contiguous 
against the said pipe spool 2. The Venturi tube 4 
is ?tted at the circular base [4 of the inlet sec 
tion 6 of the Venturi tube against the up-stream 
?ange it of the pipe ‘2. Preferably, the circular 
base [4 is seated in a recess in the ?ange l6, rela 
tive movement caused by differences in thermal 
expanson of the tube and of the pipe being per 
mitted by the fact that the sleeve I2 is not ?xed 
in the pipe 2 but can slide therein. 
Annularly arranged around the inlet section 

6 a short and uniform distance from the base I4 
are equidistantly spaced holes ll. Similarly ar 
ranged are equidistantly spacedholes l8 placed 
a short uniform distance from the down-stream 
end of outlet section Iii. These holes permit a 
slight flow of liquid between the Venturi tube 4 
and pipe spool 2 thus reducing the pressure on 
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the Venturi tube and permitting‘ its manufacture 
of thin sheet metal, and also protecting the inner 
wall of the pipe from corrosion by accidental con~ __ 7 
tact with liquid additive. 
An injection feeder pipe i9 is attached at right 

angles to the longitudinal dimension of the pipe 
2 and extends through the wall of the pipe to the 
throat S of the Venturi tube. The pipe i9 is pro 
vided with a ?ange 20, packing gland 22 and an 
outer sleeve 24 so that the pipe 19 can readily be 
removed from communication with the said Ven 
turi tube. Encircling the Venturi throat 8 at 
about the longitudinal center thereof is an annu 
larly ?tted tube or ring 25 consisting of a longi 
tudinally split pipe. The tube formedv by the 
semi-pipe section is welded around the said 
throat so that the throat itself forms half of the 
conduit provided by the ring 25. That part of 
the throatv 8. which provides the inner wall of the 
ring-like conduitZl‘sw is perforated with holes 28 
spaced equally apart. Usually some twelve to 
twenty-four holes are employed and these are of 
varying dimension so that a uniform ?ow of ad 
ditive. is injected from every point around the 
Venturi throat. The said ring 26 is connected 
with the secondary pipe ietwith a threaded cou 
pling 39. 
The section II—II illustrates a sectional view 

of the annular ring 25 and shows more clearly the 
positionof the holes 28 and the attached coupling 
36 welded thereto. 
A pipe connection can be supplied between the 

up-stream side of the pipe spool and a tank not 
shown providing the supply of corrosive additive 
liquid so that the characteristic decrease in pres 
sure at the throat of the Venturi can be utilized 
for increasing the force of injection of‘ additive 
liquid. 

. In one example in which the above described 
device was employed, an aqueous caustic solution 
was introduced through the injection pipe i9 and 
was injected through the-holes 28 into “sour oil” 
?owing from left to right (as shown on the draw 
ing) through the pipe 2. In this instance, the 
Venturi tube, the annular ring and the feeder 
pipe 19 was made of an 18—8 alloy containing 
approximately 73% iron, 18% chromium, 8-9% 
nickel and 0.5% manganese. The tube proper 
was of 1A; inch thickness and the extended sleeve 
of only 1/8 inch thickness. Twelve Mi inch diame 
ter holes were equidistantly spaced around the 
base of the inlet section 5 and an equal number 
were arranged in the outlet section near the base 
thereof. A slow flow of the oil through the an 
nular space between the Venturi tube and the 
pipe provided the hereinabove, described advan~ 
tages. A mixing device as above described has 
been used for a period three times as long as the 
longest period during which previous devices were 
usable and yet no indication of corrosion has 
arisen. 
Having now described our invention, what we 

claim is: 
1. Apparatus for admixing a corrosive ?uid 

with a liquid ?owing in a pipe section, which ap 
paratus comprises: a‘ Venturi tube assembly lon 
gitudinally ?tted within the pipe section and hav 
ing an upstream cone, a downstream cone oppo 
sitely disposed along the same axis, the bases of 
the said cones being contiguous with the inner 
walls of the pipe section, and a throat disposed 
between the cones; a space between the said 
cones and throat and the said inner walls; at 
least one opening in each cone adjacent the bases 
thereof whereby apart of the liquid ?owing 
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4 
through the pipe section by-passes the throat of 
the Venturi tube assembly and ?ows through the 
space between the outer walls of the said throat 
and the inner Walls of the pipe section; a feeder 
consisting of a conduit communicating with the 
throat through at least one perforation in the 
wall of said throat; and an inlet conduit extend 
ing through a wall of the pipe section for intro 
ducing corrosive, fluid from a point outside the 
said pipe section to the feeder. 

2. The apparatus of claim 1 wherein the one 
end of the Venturi tube assembly is fixed to the 
pipe section and the other end is free to move in 
response to thermal changes, the said apparatus 
being further characterized by a packing gland 
between the said inlet conduit and the said wall 
of the pipe section, the said inlet conduit being 
removably connected to the feeder and being 
removable so that the Venturi tube assembly 
can be readily removed from the pipe section. 

3., The apparatus of. claim 1 in which the 
Venturi tube assembly includes a cylindrical 
sleeve that extends from the downstream, cone 
and is slidable and annularly disposed within 
the said pipe section, substantially contiguous 
therewith. 

4. Apparatus for admixing a corrosive ?uid 
with a liquid ?owing in a pipe section, which ap 
paratus comprises: a Venturi' tube assembly lon 
gitudinally ?tted Within the pipe section and 
having an upstream cone, a downstream cone op 
positely disposed along the same axis, the bases 
of the said cones being contiguous with the inner 
walls of the pipe section, and a throat of smaller 
diameter than the said section, disposed between 
and connecting the cones whereby a space is 
provided between the said cones andthroat and 
the said inner walls; at least one. opening in each 
cone adjacent the bases thereof whereby a part 
of the liquid ?owing through the pipe section by 
passes the throat of the Venturi tube assembly 
and flows through the space. between the outer 

~ walls of the said throat and the inner walls of 
the pipe section; a feeder in the form of aring 
like tube surrounding the throat and enclosing 
perforations in the throat. wall through which 
corrosive fluid passes from the feeder into the 
throat; and an inlet conduit extending through 
the wall of;~a pipe sectionfor introducing corro 
sive ?uid from a point outsidethe said pipe sec 
tion to the feeder. 
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