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reissue speci?cation; matter printed in 

The invention described herein may be‘ manu 
factured and used by or for the Government of 
the United States for governmental purposes 
without the payment to me of any royalty there 
on in accordance with the provisions of the act 
01' April 30. 1928 (Ch. 460, .45 Stat. L. 467). 
This invention relates to the treatment of wells, 

it'particularly relates to apparatus for the in 
troduction of reagents into the ?ow string of-‘w'ells ' 
and maintaining well productivity during treat 
ment. ‘ 

The equipment at a normally completed well 
for the recovery of ?uid hydrocarbons may be 
thought of as comprising a casing, a christmas 
tree, and tubing. The casing is a steel cylinder 
extending from the surface to the producing zone 
and serving, among other purposes, to keep the 
earth from caving and ?lling the borehole. The 
christmas tree is an assembly or pipe ?ttings at 
tached to the casing at the surface and used for 
controlling the production from the well. The 
tubing is a steel cylinder, of a smaller diameter 
than the casing. attached to the christmas tree 
and suspended inside the casing. 
In these normally completed wells the tubing 

usually reaches to about the same depth as the 
casing and generally serves as an eductor of 
the ?uid-?owing from the well. The annular 
space between the tubing and the casing is sub 
stantially unobstructed, and at the surface, liq 
uid may be injected into the annular space 
through the casing head and permitted to fall 
to the bottom of the well. Then it can enter the 
tubing inlet and flow to the surface with the well 
fluid being produced. 

‘ It may be necessary to inject reagents into the 
- wells for various reasons such as corrosion con 

trol reagents, emulsion breaking reagents, acidiz 
ing, reagents, and the like. The injected liquid, 
for example, an inhibitor, can thus distribute it 
sell‘ over the inner wall of the full length tubing 
and thus protect the steel surfaces so contacted 
against corrosion. The tubing of wells completed 
with the annular space substantially unobstruct 
ed can be treated readily with such reagents by 
injecting the reagent into the casing head so 
that it falls to the tubing inlet through the an 
nular space between the casing and tubing. 
Recent practice, particularly in wells drilled 

in a gas-condensate ?eld, has been to complete 
the well so that ?uid can be withdrawn through 
separate eductor tubes from any one of a plu 
rality of producing zones which are at different 
depths. Wells tor‘ recovering ?uids from two 
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zones are known as dual completions; and those 
for recovering from three zones are'term'ed triple 
completions. In such’, plural completion‘fwells, 
devices ‘known, as financier; are used; in the "an; 
nularv spaces" between“ the ‘concentric ducts . 
through which the, hydrocarbons can be pro 
ducedhb _ . , . 

Figure '1 is an elevation, partly‘in section, ‘of 
a christmas tree of a typical plural completion‘ 
well‘to which one embodiment of my novel at 
tachment is operatively connected. 
Figure 2 is an enlarged‘partial section of the 

attachment illustrated in Figure 1. ' a 
Figure 3 is an enlarged section of a preferred 

modi?cation 01' my attachment. 
In Figure 1. there is shown a christmas tree 

assembly Ill having a ?anged conduit to which 
a well head magazine It is coaxially secured by 
a companion ?ange l2 of the magazine. The 
christmas tree includes a tubing head valve iii, 
a production ?anged cross it, a tubing wing 
valve II, a master tubing valve It, a tubing head 
IT, a plurality of casing wing valves It, a ?ange 
i9 welded to the upper end of an inner casing 
20, a plurality of casing head valves H, a casing 
head 22 for an outer casing 23, an intermediate 
casing 2|, and an inner tube 25. 
When it becomes necessary to treat the inner 

surfaces 01' the tubing, several problems are im 
posed. Of especial importance are: the annular 
space between the casing ‘20 and the tube 25 is 
blocked by a packer, not shown, and therefore 
the reagent cannot be introduced through the 
annular space as in the case of normally com 
pleted‘ wells. Also, wells operate at exceedingly 
high pressures; especially in the case of gas; 
condensate wells where the initial pressures are 
often as high as 6,000 pounds per square inch. 
Heretofore, two methods have been employed ‘in 
attempts to overcome these di?iculties. One in 
volves the complete stopping of well production 
by closing the tubing with an lmpertorated choke 
below the level where treatment is desired, effect 
ing the treatment, and then removing the im 
perforate choke in order to resume production. 
Another current process for well treating involves 
running a small bore tube known as "macaroni" 
tubing inside the tubing string to the desired level 
and pumping the treating reagent through the 
“macaroni" tubing. This method greatly in 
terferes with well production since it greatly re 
duces the cross sectional area of the tubing ?ow 
string. Further disadvantages include the great. 



3 
difficulty of inserting the .“macaroni” tubing 
against well pressures, and the “macaroni” tub 
ing frequently parts near the surface because of 
the relatively great weight of the long length 
of macaroni tubing which must be employed. 
Both methods have the further disadvantages of 
being applicable only to fluid reagents; and these 
methods have been found to be generally ex 
pensive and uneconomical. 

Accordingly, it is an object of this invention 
vto provide apparatus for the introduction of 
reagents for the treating of the inner tubing 
walls and the bottom hole equipment and area 
in wells that have packers that prevent the in 
troductions of reagents through the annular 
spaces surrounding the tubing and leading to the 
bottom hole or producing zone. It is a further 
object that such apparatus be adaptable to the 
introduction of solid, liquid and gaseous re 
agents. It is still another object that in employ 
ing such apparatus the well production will not 
be seriously interfered with. Other objects and 
advantages will be obvious or will appear here 
inafter in the description of the drawings ex 
emplifying the invention. 
These objects and advantages are accomplished 

‘in accordance with this invention by the method 
for introducing a reagent into the ?ow string of 
a well while recovering ?uid hydrocarbons which 
comprises con?ning said reagents in a well head 
magazine assembly coaxially superimposed and 
secured above a closed tubing head valve and 
?ow string; said magazine assembly comprising 
a tubular body section the lower end of which is 
adapted to secure said magazine body section 
coaxially over the inlet of the tubing head valve, 
2. pressure controlling means for said magazine 
body section, and a removable pressure con?ning 
means ?tted at the upper inlet of said magazine 

' body section; thereafter equalizing the pressure 
[between] inthe magazine assembly without re 
leasing the con?ned reagent, and then releasing 
said con?ned reagent into the ?ow string. 
Referring to Figure 2, there is shown, in sec 

tion, a novel well head magazine assembly H 
comprising a ?uid regulating valve 3i, a screw . 
operated charge supporting and releasing mecha 
nism 32, a looped suspending means 33 for a 
charge of reagent 34, a split unibolt coupling 35, 
a clamping rubber sleeve 36 for a tubular guide 
31 for guiding the charge of reagent 34 during the 
initial portion oi’ the fall of the charge. , 
Referring to Figure 3, there is shown, partly 

in section, another well head magazine assem 
bly 40, comprising a high pressure plug-cock 4|, 
having an inlet 42 and a [protruding squared 
end 43 and a magazine body 44. Fluid under 
pressure is admitted to-themagazine 44 through 
a pipe 45, a control valve 45 and a port 41 in the 
valve ‘casing below the plug of the plug-cock 4|. 
A pressure gage 48 is operatively connected with 
the pipe 45 and serves to indicate by the fluctua 
tlons in pressure the progress of a charge 49 from 
the magazine body 44.] valve stem head 43 which 
is mounted on a tubular magazine body 44. A 
pipe 45 connects a pressure equalizing valve 46 
with a port 47 in the valve casing below the plug 
coclc 41 and’ with an intermediate pressure 
gage 48. 
The equipment exempli?ed in all ?gures of the 

drawings is to be understood as being such that 
it can safely withstand the pressures encountered 
in well operation. Y 

The well head magazines as shown in Figures 
2 and 3 are readily adapted tor the intrcdssiiim 
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of solid, liquid, or gaseous reagents into the flow 
string of wells. When liquid or gaseous reagents 
are introduced, it is preferable to confine the 
reagent in a frangible container of such shape 
and size that it can enter and pass through the 
flow string and constructed or a material which 
will dissolve in the well ?uids, the reagent, or 
blends thereof. This method is also applicable 
for the introduction of solid reagents, powders 
or ?nely divided crystalline forms, if the reagent 
is such that relatively dense, compact lumps, 
crystals, or other solid shapes cannot be obtained. 
In operation of the well head magazine shown 

in Figure 2, the magazine body section [201, with 
the lower half of the unibolt coupling 204 at 
tached is secured to a closedtull-opening tubing 
head valve (I02 of Figure 1) so that it is mounted 
in a vertical position above the christmas tree 
and is concentric with the axis of the‘ tubing. 
The guide cylinder 206, containing thesticks of 
reagent or the reagent in frangible containers 
bound together by cord, is inserted- in the body 
section 201, and when the suspending means 203 
has been attached to the releasing mechanism 
202, the coupling 204 is closed. Thereafter, the 
tubing head valve (I02 of Figure l) is opened 
and the pressure of the charged'magazine and 
the ?ow string equalized.v Referring again to 
Figure 2, the reagent is then released by screw 
ing the threaded stem of the restraining and re 
leasing means 202 outward to disengage it from 
the suspending means 203 thereby permitting the 
reagent to fall and enter the tubing (I ll; of Fig 
ure 1) .1 
[At times it is desired to retard the fall of the 

reagent during the initial period of fall or until 
it has entered the, tubing. This can be accom 
plished by opening the pressure regulating valve 
20! of Figure 2 before the reagent is released and 
thereby permitting a greater quantity of gas to 
?ow up through the guiding means 206 and past 
the reagent. A rubber sleeve 205 seals the guid 
ing means 208 within the magazine body section 
201 so that for gas to ?ll the space in the guiding 
means occupied by the reagent it must ?ow up 
past the reagent. This upward ?ow of gas tends 
to retard the initial rate or fall of the reagent] 
[When magazines of the-type exempli?ed by 

Figure 3 are employed the operation is greatly 
simpli?ed. The magazines can be left on the 
christmas tree at all times and the charging of 
the magazine is greatly simpli?ed. In operation 
of the well head magazine 0! the type shown in 
Figure 3, the entire magazine assembly is secured 
coaxially above the closed tubing head valve. 
To charge the plug 302 is opened by operating the 
valve stem 303 and the reagent-preferably in 
the form of lumps, sticks, or cylindrical frangible 
containers is then introduced through the inlet 
30L Thereafter, the plug 802 is closed by means 
of valve stem 303. Then with the pressure regu 
lating valve 306 in the closed position, the tubing 
head valve is cracked slightly to permit the pres 
sure to equalize between the tubing ?ow string 
and the magazine body chamber 304. There 
after, the tubing head valve is opened completely 
to permit the reagent to enter the ?ow string. 
The initial rate of fall of the reagent can be con 
trolled as in the other magazines by permitting 
the well ?uids to flow rapidly past the falling 
reagent. This can be accomplished by opening 
the pressure regulating valve 305] 11, with the 
lower half of the split coupling 35 attached, is 
secured to a closed full opening tubing head valve 
13 (Figure 1) soythat it is mounted in a vertical 
Million above the christmas tree and is con 
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centric with the axis of the tubing. The guide 
cylinder 37, containing the sticks of reagent or 
the reagent in frangible containers connected by 
cords, is inserted in the body section 11, and when 
the suspending means 33 has been attached to 
the releasing mechanism 32, the parts are clamped 
together by means of the coupling 35. There 
after, the tubing head valve 13 (Figure 1) is 
opened and the pressure of the charged magazine 
and the flow string equalized. Referring again 
to Figure 2, the reagent is then released by screw 
ing the threaded stem of the res-training and re 
leasing means 32 outward to disengage it from 
the suspending means 33, thereby permitting the 
reagent to [all and enter the inner tubing 25 
(Figure 1). _ ' 

At times it is desired to retard the fall of the 
reagent during the initial period of fall or until 
it has entered the tubing. This can be accom 
plished by opening the pressure regulating valve 
31 (Figure 2) before the reagent is released and 

' thereby permitting a greater quantity of gas to 
?ow up through the tubular guide cylinder 37 and 
‘past the reagent. A rubber sleeve 36 seals‘the 
guide cylinder 37 within the magazine body secl 
tion 11 so that for gas to ?ll the space 'in the 
guide cylinder 37 which is occupied by the 
reagent, it must flew up past the reagent. This 
upward ?ow of gas tends to retard the initial 
rate of fall of the reagent. 
When magazines of the type exempli?ed by 

Figure 3 areemployed, the operation is greatly 
simpli?ed. The magazines can be left on the 
christmas tree at all times. The entire magazine 
assembly is secured coadially above the closed 
tubing head valve 13. To charge, the plug 41 is 
opened by operating the valve stem head 43 of the 
plug cock 41 and the reagent-preferably in the 
form of lumps, sticks or in cylindrical frangible 
containers is then introduced through the inlet 
42. Thereafter the charge plug cook 41 is closed 
by means of the valve stem head 43. Then, with 
the pressure regulating valve 46 in the closed po 
sition, the tubing valve 13 is cracked slightly to 
permit the pressure to equalize between the tub 
ing ?ow string and the magazine body chamber 
44. Thereafter, the tubing head valve is opened 
completely to permit the reagent to enter the 
?ow string. The initial rate of fall of the reagent 
can be controlled as in the other magazines by . 
permitting the well ?uids to ?ow rapidly past the 
falling reagent. This can be accomplished by 
opening the normally closed pressure regulating 
valve 46 prior to releasing the reagent by open 
ing the tubing head valve l3. ' 
In gas condensate wells the sections of the 

tubing which are subject to corrosion often are 
at a- point above the bottom-hole and commonly 
occur at the point where liquids being to condense 

- from the hot gas. In such instances ‘it; is possible 
to have a constriction in the tubing at a point 
slightly below the condensation level or other 
area particularly designed to be treated. This 
construction will stop the I all of the reagent and 
permit it to blend with the ?uids ?owing upward 
through the tubing thereby treating 'the tubing 
surfaces. [Referring to Figure 1 there is shown 
as I22 a choke which can be set in the tubing at 
only desiredlevel and which satisfactorily ac 
complishes this function of arresting the reagent 
and] A choke, (not illustrated) may be lowered 
to any desired level in the inner tube 25 for 
arresting the descent of the reagent while permit 
ting the well ?uid to pass upward through the 
tubing ?ow string. 
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6 . 
By this invention it has been possible to intro 

duce a reagent in the form of cast sticks of 
sodium chromate about 8 inches long and 1% 
inches in diameter and weighing about 0.6 pound. 
into gas condensate wells producing ?uids at a 
maximum mean ?uid velocity of about 20 feet 
per second. 
The shape of the reagent particle, its density, 

the density of the ?owing ?uid, and the diameter 
of the tubing are considered important factors 
limiting the ?uid-.4 ?ow rate against which 
reagents can be introduced into the flow string. 
When it is found that‘ the-mean ?uid velocity of 
the well ?uids is too greattopermit the intro 
ductlon' of the selected reagent ‘it is possible to 
reduce the well ?uid ?ow rate while the reagent 
is being introduced without greatly affecting the 
total well production. This can be accomplished 
by throttling down on the tubing wing valve ‘prior 
to opening the tubing head valve and releasing 
the reagent. { f‘ i r‘ ' 
An article by the inventor entitled “Sodium 

chromate effective in combating ‘corrosion in gas 
wells" in the Oil and Gas Journal of May 18, 1946 
‘(Page 124) described some early testing of a well 
head magazine as a means for introducing 
reagents. 
As shown in: the foregoing description and 

drawings, an apparatus for introducing reagents 
into wells without appreciably diminishing well 
production has been provided. 

Since many widely differing embodiments of 
the invention will occur to one skilled in the art, 
the invention is not limited to the speci?c de 
tails illustrated and described, and various 
changes can be made therein without departing 
from the spirit and scope thereof. 
What is claimed is: 
1. In a. producing well having an assembly of 

equipment including a, casing head, a christmas 
tree for maintaining the' well under pressure, 
a tubular conduit extending into the well through 
and above the casing head, [and having] a flow 
controlling tubing head valve in the tubular con 
duit [intermediate its length and] [positioned] . 
above the casing head operable to open or close 
the bore of said tubular conduit, a. device secured 
to the upper end of the tubular conduit for the 
introduction of reagents into the well, while 
maintaining well production during treatment, 
said device comprising a. connecting section of 
tubing which forms a charging magazine for a 
reagent secured to the upper end of the tubular 
conduit opening into said conduit and a [main] 
plug cock valve secured to the upper end of the 
section of tubing operable to permit introduction 
of [introduce] reagents into said magazine 
through a passage in said [main] plug cock 
valve, a [?uid injecting] pressure equalizing pipe 
[terminating in] operably connected at one end 
with an outlet in the housing of said plug cock 
valve below the plug of [extending from a dis 
charge port below] said valve, [into said connect 
ing section of tubing below said main valve], a 
pressure [regulating] equalizing valve in said 
[injection] pipe [for admitting ?uid under pres 
sure through said injecting pipe] and a pressure 
gage operably connected in said pipe between said 
[regulating] equalizing valve and other end of 
said pipe [said discharge port], whereby a charge 
of reagent may be passed by gravity through said 
open [main] plug cock valve into said charging 
magazine and, upon first closing said [main] 
plug cock valve and thereafter opening [said 
pressure regulating] the tubing head valve [and] 



cases 
7 

with said [?ow controlling] equalizing valve [in 
said tubular conduit] closed, said charge or re 
agents may [be'proJected] pass downwardly into 
said tubular conduit for dissolving obstructing in 
crustations therein. 4 

2. In a producing well having an assembly of 
' equipment including a casing head, a christmas 
tree formaintaining the well under pressure, a 
tubular conduit extending into the well through 
and above the casing head and having a ?ow 
controlling valve intermediate its length and po 
sitioned above the casing head operable to either 
open or close the bore of the tubular conduit, 
an improved attachment whichis secured to the 
upper end or the tubular conduit and operable 
for the introduction of reagents into. the well. 
while maintaining ‘well production during treat 
ment, said [device] attachment comprising a 
section of tubing operably connected with and 
opening into said tubular conduit and providing 
a holding magazine for a charge of a reagent, 9. 
pressure regulating valve'and a screw operated 
charge support on the upper end ofsaid section 
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of tubing for releasably supportingla container -' 
containing] a charge or reagent in a container 
in said magazine. whereby by turning saidcharge 

> support in one direction a charge of reagent in 

25 
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said container is released [and opening said regu 
lating valve to introduce ?uid pressure into the 
magazine, a charge of solvent may be forcibly _ 
projected] and dropped into said well casing for 
eliminating obstructing incrustations [within said 
well casing]. 

CHARLES KENNETH EILERTS. 
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