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This invention relates to a method for clean 
ing oil Wells, and more particularly, for remov 
ing paraffin deposited on the inside of the tubing 
or oil discharge pipe and outside of sucker rods. 
As is well known to those skilled in the art, con 
siderable difficulty is encountered in the opera 
tion of oil wells by reason of the accumulation 
on the inside of the tubing and on the outside 
of the sucker rods of deposits of paraffin. In the 
course. Of the normal pumping operation, a point 
is reached, sooner or later, when the obstruc 
tion caused by these deposits is such, that the 
well has to be shut down and the paraffin deposits 
cleared away. Obviously, this occasions loss of 
production time, which is particularly serious 
in the case of some of the paraffin removing sys 
tems previously employed. That is, the procedure 
in the case of some of the cleaning operations re 
quired the removal of the Sucker rods from 
the tubing, which is necessarily a slow opera 
tion. Also, other cleaning systems hitherto pro 
posed involved the use of additional equipment, 
Some of which had to be installed Or introduced 
into the well proper, thus again involving consid 
erable expense and loss of time. A further 
disadvantage of paraffin removing system using a 
Solvent medium, resided in the fact that, the so 
lution of paraffin in the solvent medium, resulting 
from the cleaning operation, was permitted to es 
Cape into the well proper, thus eventually lead 
ing to the obstruction of the producing sands and 
to a reduced output. 
The paraffin removing system forming the ob 

ject of the present invention has been devised 
with a view of eliminating the drawbacks of the 
prior methods. By means of the present inven 
tion, wells can be cleared of their paraffin deposits 
in a rapid and inexpensive manner, with a mini 
mum loSS of production time, utilizing the tubing 
already installed in the well and the associated 
pumping equipment. As will appear below, the 
structure of the well tubing and related equip 
ment is rendered instantly available for the de 
paraffining Operation by including in the orig 
inal well tubing a simple and inexpensive release 
valve, which thereafter forms a permanent part 
of the installation. 
In order that my invention may be clearly un 

derstood, it should be pointed out that parafin 
usually deposits in well tubing all the way from 
the top of the well to a depth of 1000 to 2000 
feet, depending upon the characteristics of the 
oil field. In the practice of my invention, a 
Spring controlled release valve is installed in the 
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tubing of the well at a point which is approxi- 55 

mately 1000 feet beneath the lowermost parafin 
deposit. The procedure in cleaning a well is 
briefly as follows: The well pump is shut off and 
hot oil or equivalent paraffin melting or solvent 
medium is forced down through the top of the 
tubing in quantity sufficient to displace all of 
the cold oil in the tubing which is present there 
in above the release valve. The oil is forced 
down at such a pressure, that the release valve 
is opened and the cold oil is discharged into the 
annular Space between the tubing and casing 
and down into the bottom of the well. Inas 
much as Substantially cold oil only is discharged 
into the casing, there is no danger of any appre 
ciable quantity of paraffin reaching the lower 
end thereof and, hence, the oil strata. When all 
of the cold oil above the release valve has been 
discharged into the casing, as stated above, the 
introduction of hot oil, or other deparafining 
fiuid, into the tubing is discontinued, the release 
Valve closes automatically and the hot oil is per 
mitted to stand in the tubing for a length of time 
Sufficient to melt the accumulated paraffin off the 
tubing and the Sucker rods. At the end of this 
period, the usual well pump is set in operation, 
and the solution or mixture of molten paraffin 
in oil is pumped out of the tubing through the 
top thereof and is discharged into any suitable 
receiver, 

It will be seen, therefore, that my method does 
not involve pulling of the tubing, the use of addi 
tional equipment or the continuous circulation of 
cleaning media, all of which are attended by 
loss of time and expense. My procedure simply 
involves a method wherein a deparaffining fluid 
is introduced through the top of the tubing in 
quantity Sufficient to form in the tubing a col 
lumn of deparafining fiuid considerably more ex 
tensive than the region in the tubing in which 
the paraffin accumulations occur; the oil dis 
placed by the deparaffining fluid column is dis 
charged from the tubing at a point considerably 
below the lowermost region of paraffin deposits. 
When all such oil has been discharged from the 
tubing the introduction of the deparaffining fluid 
is discontinued, and the fluid remains in the tub 
ing until the accumulated paraffin has become 
displaced from the tubing wall and dispersed in 
the column of deparafining fluid, whereupon the 
fluid with its paraffin content is discharged 
through the top of the tubing. 
The invention will be described in greater 
E. by reference to the annexed drawing in 
Which, 

Figure 1 is a diagrammatic representation of 



2 
a well provided with the necessary equipment 
to carry out the present invention, the casing 
of the Well being shown on an enlarged Scale, 
in Order that certain details may be more readily apparent. 

Figure 2 is a cross-section through the coul 
pling member, or portion of tubing carrying a 
preferred form of a release valve. 

. In the following description of the method of 
this invention, it is to be understood, that vari 
ous deparaffining media or fluids may be utilized 
and, therefore, I shall describe the invention in 
connection with the use of hot oil, which is an 
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inexpensive and convenient deparaffining mate 
rial. In lieu of hot oil, fluids having a solvent 
action or effecting removal of paraffin from the 
tubing wall by chemical action may be employed. 

Referring to the drawing, designates por 
tions of a well casing inside of which is arranged 
in the usual manner the tubing or discharge 
pipe 2. Inside the tubing, the sucker rods 3 are 
reciprocated in the usual manner by the pumping 
jack 4, thus operating the pump 5, and lifting 
to the Surface the oil which is discharged to 
storage through the line 6 controlled by the 
valve . 
The coupling member 8, carrying the release 

valve, generally designated as 9, is installed in 
the tubing at a point which is approximately 
about 000 feet lower than the lowest known or 
estimated deposit of paraffin in the tubing. Re 
ferring more particularly to Figure 2: The cou 
pling member is connected to the tubing in any 
suitable manner, as by threaded joints. On one 
side thereof it is provided with the housing 3 
for the ball valve f5 and the spring 4, which 
normally retains the valve against its seat 6. 
The valve housing is connected to the coupling 
members by means of passage 8, which is suit 
ably dimensioned to permit the desired volume 
of flow past the ball valve 5. At its lower end, 
this housing is suitably closed off by the thread 
ed plug 9 which likewise serves to adjust the 
compression of the spring 4. The overall width 
of the coupling member is such, as to permit its 
ready insertion inside of the casing and, in order 
to prevent the housing from hanging On obstruc 
tions while going in or coming out of the casing, 
the top and bottom ends thereof are suitably 
rounded off as at 2. The coupling member and 
its associated parts are made of materials which 
are suitable to withstand the particular condi 
tions existing in the well where the device is in 
stalled. Further, while Figure 2 shows the valve 
housing as a separate unit and attached to the 
coupling member, as by welding, it is obvious 
that the housing assembly can be made integral 
with the coupling member. 
The equipment necessary for the paraffin re 

moving operation is completed by the provision 
of a portable heating unit, comprising a boiler 2 
and a heat exchanger 27, connected by a hose 22, 
to a bleeder pipe 23 which joins onto the main 
oil discharge line to the storage tank through 
a control valve 24. A high pressure pump 25 is 
provided to take the fluid to be used in the clean 
ing operation-generally oil-from a storage 
tank 28 and force it through the heater 27. 
In practicing the invention, when it becomes 

necessary to clean well tubing of paraffin, the 
well pump is stopped and the valve 7 connecting 
the tubing to the storage tank is closed off. The 
portable heating unit and high pressure pump 
are now brought up to the well and the heater is 
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2,800,348 
this pipe is opened and the high pressure pump 
is started to force fluid-oil-from the storage 
tank through the heater 27 and then down into 
the tubing through the top thereof. As the hot 
oil is forced in through the top, the pressure ap 
plied by the pump to the oil together with weight 
of the column of oil in the tubing above the re 
lease valve will overcome the force of the spring 
4, normally retaining the valve 5 against its 

seat, the compression of the spring having been 
originally adjusted with due regard to the height 
of the Column and the pump pressure. When 
the release valve opens, cold oil will be discharged 
through the outlet 30 to the annular space be 
tween the tubing and casing, eventually reach 
ing the bottom of the Well. As mentioned be 
fore, the release valve is installed a considerable 
distance beneath the lowermost paraffin deposit 
area, and only sufficient hot oil is injected into 
the tubing to Substantially replace the cold oil 
above the release valve, but no more. This is an 
important point and, inasmuch as the volume of 
the cold oil in the tubing above the release valve 
can readily be calculated, it is therefore feasible 
to avoid the injection of a quantity of hot oil 
greater than that necessary to replace such 
volume. The displacement of the cold oil above 
the release valve leads to two important results: 
First, the oil discharged into the casing through 
the release valve, consists of cold oil only, is free 
of any increase in paraffin content, so that the 
return of Such oil underground will not occa 
sion any further difficulty by reason of clogging 
of the production sands. Second, the large 
volume of hot oil introduced into the tubing, ex 
tending as it does Over a region appreciably 
greater than the paraffin deposit area and en 
hanced by the increased capacity of the clean 
tubing in the last thousand feet thereof, will 
facilitate the rapid melting and removal of the 
paraffin deposits, by reason of the large quantity 
of heat contained in the injected hot oil. 

Since the amount of paraffin that is deposited 
in the tubing varies, in different oil fields, it is 
not possible to state precisely the amount of 
hot oil that is to be used in all cases. The 
amount of oil which is to be displaced by the in 
jected hot oil and which is to be estimated, will 
depend on length of tubing, tubing size, suckel' 
rod size and volume in Cubic inches or gallons 
of paraffin to be melted. The paraffin volume 
is estimated from past cleaning operations. A 
factor which is also to be taken into considera 
tion in the Selection of the particular equip 
ment to be used in carrying out my invention, 
is the resistance offered to the injection of hot 
oil by reason of the obstruction to flow created 
by the paraffin deposits. The particular equip 
ment which is used in my operations is capable 
of injecting 2 to 20 barrels of oil per hour, at 
any temperature deemed necessary from 150' F. 
to 500 F. 
As the piston of hot oil is forced down by the 

high pressure pump, forcing the cold oil ahead 
of it and out through the release valve, the 
paraffin deposits start to melt and become inti 
mately mixed with the oil through the entire 
length of the heated oil column. When the 
desired quantity of hot oil has been introduced 
into the tubing, valve is opened and a suff 
cient volume of hot oil is injected in flow line 
Or pipe 6, to clean this line to storage. The in 
jection of the hot oil by the high pressure pump 
is then discontinued and valve 24 is closed. connected to the bleeder pipe 23; the valve 24 in 75 Usually, the accumulated paraffin has during the 
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injection period become dislodged, molten, and 
distributed in the injected hot oil; the well pump 
5 is therefore immediately put back in Operation 
to discharge the hot oil with its molten paraffin . 
in solution through the top of the tubing and 
line 6 to any suitable point. The cleaning Oper 
ation described herein, not only removes the 
parafin from the inside of the tubing and off the 
sucker rods, but also cleans the tank line 6 of 
paraffin depositS. 

In this connection, it should be pointed out 
that the paraffin to be removed is a constituent 
of paraffin base crude oils; the percentage of 
paraffin content varies in different districts, but 
is known to vary in content from 2% to 20%. 
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5 
The paraffin accumulates on the walls of the . 
tubing and sucker rods during producing pe 
riods varying from weeks to years-and de 
posits in those areas, where the oil reaches lower 
temperatures due to the presence of cold water 
around the casing at points above the oil forma 
tions. Tests have proven that even when the 
total volume of paraffin melted by the hot oil 
is as high as 25% of the total volume, the par 
afin dispersed in the oil will remain therein and 
will not reset on the sucker rods or tubing and 
can be brought to the surface of the Well, even 
though the temperature of some of the injected 
hot oil, when it reaches the surface, has fallen 
to 68°F-70° F., which is approximately the pro 
ducing temperature; note that ordinarily, paraffin 
melts in hot oil at about 145 F. The important 
result that flows from this fact is, that the pump 
ing out of the injected hot oil and its paraffin 
content need not be speeded up unduly, which 
avoids overloading of the pumping equipment. 
The simplicity and ease of operation of my 

novel system of paraffin removal will be apparent 
from a reading of the foregoing description. 
The only additional piece of equipment neces 
sary in the well proper is the release valve with 
its associated coupling member, and this is 
readily installed with the tubing. The well 
pump itself is used for discharging the molten 
or dissolved paraffin, through the top of the tub 
ing and the method of operation is such, that 
return of the molten or dissolved paraffin to 
the bottom of the well is completely precluded. 
My method of operation avoids the necessity of 
withdrawing the sucker rods, the Well pump, or 
even of the tubing sections, with the attendant 
loss of production time, as was frequently the 
case heretofore in the cleaning of Wells. Fur 
ther, the release valve serves an addition and 
useful purpose: It occasionally happens that 
by reason of circumstances, the cleaning of the 
well is neglected for some time; the tubing then 
becomes so choked up with paraffin deposits, 
that a high resistance or back pressure is 
created to the lift of the column of the oil raised 
by pump in the tubing. The back pressure thus 
created is frequently sufficient. to damage the 
well pump and to cause the tubing to crack. 
Where the tubing of a well is provided with a 
release valve, as described herein, damage to the 
tubing will be avoided, since the valve will Open 
and release the pressure as soon as the latter 
reaches a dangerous, predetermined value. 
As will appear from the above, my invention 

is not based upon a circulation of a hot medium 
through the tubing as practiced heretofore. In 
my procedure, a column of cold oil is displaced 
by a corresponding column of hot oil. In con 
parison with the circulation method of clean 
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3 
requiring less time and less heat. In the cir 
culation method considerable heat is wasted by 
reason of the heating up of the entire length 
of tubing and of the oil therein, while in practic 
ing the method of my invention, the heating is 
restricted to a certain region of the tubing, as set. 
out above. 

While the preferred method of Well cleaning, 
according to this invention, contemplates the 
use of a release valve as described above, the 
method is advantageously employed under cer 
tain conditions, without the use of such a valve. 
Thus, in cleaning a seized well, the tubing of 
which is not provided with a release valve 9 and 
the well pump of which is provided with conven 
tional means for unseating the valves of the 
pump, as is well known in the art, the procedure 
is as follows: The well pumping operation is dis 
continued, and by suitably manipulating the suck 
er rods at the surface of the Well, in a manner 
well known to those skilled in the art, the stand 
ing and travelling valves 3 and 32, respectively, 
of the well pump 5 are lifted off their seats, so 
as to enable the desired amount of cold oil to 
run out of the tubing direct to the oil forma 
tion, while hot oil is being introduced at the top 
to take its place as a fluid column. The pump 
valves are then reseated with their customarily 
provided reseating mechanism, and the Well pump 
is set in operation to withdraw to the surface 
the column of the mixture of hot oil and molten 
paraffin in solution. It will therefore be appare 
ent that in this method and construction, the 
valve means for forming the deparaffining fluid 
Column is located within the tubing and that the 
cleaning operation may also be carried out suc 
cessfully, in this instance, without the provision 
of a special release valve, so that the installation 
of the latter in the tubing may therefore be post 
poned until such time as the tubing has to be 
Withdrawn for some other purposes. 
The invention may likewise be applied to the 

servicing of flowing Wells, Without resorting to 
the use of a release valve. In this case, the high 
pressure pump at the surface must be sufficient 
ly powerful to force the hot oil down into the 
tubing against the existing bottom hole pres 
sures. The injection of hot oil is stopped when 
an adequate amount has been introduced into the 
tubing and the oil is permitted to stand there 
in for a length of time sufficient to melt the paraf 
fin. Flowing of the well is then resumed, so as 
to bring to the surface the hot oil and molten 
paraffin. Similarly, I also contemplate the ap 
plication of this invention to the cleaning of 
Wells Operating by gas lift; here, following the 
release of the Casing pressure and closing of the 
gas lift valves, the same procedure is followed 
as in the case of the cleaning of flowing wells. 
After a suitable amount of hot oil has been in 
jected into the casing, the gas lift is again put 
into operation bringing to the surface the oil 
with its molten paraffin. 

I claim: 
1. In an oil well, the method of treating the 

tubing thereof to remove deposits of paraffin 
therefrom which comprises, introducing a de 
paraffining fluid through the top of the tubing 
to form a progressively increasing, downwardly 
moving fluid piston upon the oil in the tubing, 
until there is formed in the tubing a column of 
deparaffining fluid in contact with the tubing 
surface and of a length at least substantially 
equal to the depth of normal paraffin deposits 

ing oil tubing, my method has the advantage of 75 in said tubing, simultaneously discharging oil 



4. 

from the tubing at a point substantially lower 
than the lower limit of said paraffin deposits but 
substantially above the bottom of the tubing, 
discontinuing the introduction of the deparaffin 
ing fluid and maintaining the fluid in the tube 
ing until the accumulated paraffin has become 
displaced from the tubing wall into the fluid col 
umn, and thereupon discharging the fluid col 
umn through the top of the tubing. 

2. In a method according to claim 1, in which 
the deparaffining fluid is constituted by a heated hydrocarbon oil. 
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3. In a method according to claim 1, in which 

the deparaffining fluid is constituted by a paraffin 
solvent." 

4. In a method according to claim 1, in which . 
the oil displaced by the column of deparafining 
fluid is discharged from the tubing at a substan 
tially constant rate, whereby a liquid column is 
continually maintained throughout the tubing 
during the deparaffining operation. 

FRANK E. DANA. 


