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7 Claims. (C. 166-77) 

This invention relates to oil well service tools. Spe 
cifically, it relates to a tool which may be used to clean 
the screen or perforated section of tubing which is inter 
posed in the well casing in the region of the oil producing 
formation. 
Two types of screen cleaning tools are in general use 

today. In one type of tool a cleaning liquid is introduced 
from the well surface under pressure and is caused to 
flow outward through the screen or perforated section 
of tubing which is to be cleaned. This type of tool is 
expensive because it necessitates that a delivery pipe 
extend from the producing formation to the surface of 
the well. Its use is time consuming because removal of 
the tool after the screen has been cleaned is complicated 
by the fact that the delivery pipe must be removed. The 
other type of cleaning tool which is in common use makes 
use of a packer member which may be reciprocated to 
induce circulation of liquid from within the well casing 
outward through the screen. This type of tool is rela 
tively cheap, but in general its cleaning action is inferior 
to the cleaning action of a forced circulation type of tool. 
There are two reasons why inferior cleaning results. 

One is the fact that the induced circulation is not as 
active as the forced circulation, but a second and more 
important reason is the fact that it is difficult to introduce 
an undiluted cleaning agent for use during the cleaning 
operation. 
The present invention relates to a cleaning tool of the 

induced circulation type which includes means whereby 
a cleaning agent, for example an acid such as hydro 
chloric acid, may be introduced into the well casing adja 
cent to the screen to be cleaned without having been 
diluted by the liquid within the well casing, and without 
using a separate tool for this purpose. 
The tool comprises an elongated tubular body which 

encloses a reservoir and a delivery portion which are 
separated from one another by two reversely set valve 
seats. A pressure operated supply valve is normally 
maintained against the lower valve seat and is effective 
when so seated to prevent flow from the reservoir. The 
upper valve seat is arranged to receive a ball check valve 
which is seated thereon only during the cleaning opera 
tion but not during the time when cleaning liquid is 
being introduced into the well casing past the supply valve. 
The body is encircled by a reciprocable packer assem 

bly which is arranged in such a way that when the tool 
is raised the pressure differential to open the supply valve 
is created. This packer assembly also creates the pres 
sure differential which is required to cause induced cir 
culation of cleaning liquid during the cleaning operation. 
A relief valve is provided and serves to limit the pres 

sure differential created by the packer assembly when 
the tool is being raised. The relief valve is arranged on 
the exterior of the tool and its setting may therefore 
be simply changed. The relief valve is so arranged that 
it assists in cleaning the well screen when it is opened. 
A preferred embodiment of the tool will be described 

having reference to the accompanying drawing in which: 
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Figures 1 and 2, when arranged one above the other 

in the order stated comprise an axial section, partly 
broken away of the tool. 

Figure 3 is a fragmentary axial section on a somewhat 
5 larger scale. 

The tool comprises an elongated tubular body 11, hav 
ing at its upper end a suitable connection whereby it 
may be attached to a wire line. The body 11 includes 
a reservoir 2 and a delivery portion 13. Reservoir 12 

lo and portion 13 are separated from one another by means 
of upward presented valve seat 4 and a downward pre 
sented valve seat 15. A supply valve assembly 6 is 
arranged to seat against the valve seat 15. The assembly 
16, as shown in Figure 3, includes an annular valve mem 

l6 ber 7 which is biased against the seat 15 by a compres 
sion spring 18. Reciprocable in and guided by the mem 
ber 7 is a valve stem 19 which carries at its upper end 
a drain valve 2i. The drain valve 2 is biased to seat 
against the member 17 by means of a compression spring 

20 22 which reacts between the member 17 and the stem 19. 
The stem 9 is provided with an elongated opening 23 
which serves as an outlet opening, when the drain valve 
21 is unseated from the valve 17 as hereinafter described. 
A buoyant ball valve member 24 is captive in the 

25 reservoir 12. The ball valve 24 is normally maintained 
in spaced relationship to the valve seat 14 by means of 
spring clips 25. A packer assembly 26 is reciprocable 
on and encircles the body fili. The asembly 26 comprises 
a sleeve-like mandrel 27 having radial ports 28 there 
through. A cup-like packer 29 and a retaining nut 31 
are mounted on the mandrel 27. In the lowermost posi 
tion of the assembly 26, the nut 31 seats against an in 
çlined shoulder 32 provided on the body 11. A circum 
ferential series of longitudinal ports 33 formed in the 
body it extend to the face of shoulder 34 from the an 
nular space defined between the sleeve. 27 and the body 
ii, when the sleeve 27 is seated on the inclined shoulder 
32. An annular relief valve member 35 is biased by a 
compression spring 36 to close the ports 33. The spring 
36 reacts between the annular member 35 and a nut 37 
which is threaded onto the body 11. The lower end of 
the body 11 is provided with a shoe 38 which guides the 
tool and protects the threads on which the nut 37 is 
carried, 

45 Prior to lowering, the tool is inserted into the upper 
end of the Well casing and a cleaning liquid is poured into 
the reservoir 2. The ball 24 floats on the surface of the 
cleaning liquid admitted to the reservoir 12 and rises to 
the upper end of the reservoir when it is filled. The tool 

50 is then lowered into the well casing to a position adjacent 
the screen which is to be cleaned. During the lowering 
of the tool the ball 24 acts to inhibit co-mingling between 
the cleaning liquid and the liquid in the well casing 
whereby the cleaning liquid is maintained substantially 

55 undiluted. 
When the tool is raised the packer 29 seals against the 

well casing creating a difference between the pressure 
in the liquid above the packer 29, and the pressure in the 
liquid below the packer 29. This pressure differential 

60 is effective to overcome the bias of the spring 18, where: 
by the supply valve 17 moves away from the seat 15. 
The pressure differential created by the packer assembly 
is effective to cause liquid from the well casing to enter 
the reservoir above the ball valve 24 and to cause the 

65 liquid in the reservoir to flow downward past the supply 
valve 17 through delivery portion 13 into the well casing 
below the tool. The flow rate past, the valve 17 is of a 
magnitude such that the ball 24 is carried downward 
thereby past the spring clips 25 and into seating relation 

70 ship with the valve seat 14. When the ball 24 is seated 
further flow of liquid downward through the tool is pre 
vented. 
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