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3,126,963 
. WELL CQMPLETION TOOL 

Billy J. Graham, Midland, Tex., assignor to Jersey 
Production Research Company, a corporation of 
Delaware 

Filed June 27, 1950, Ser. No. 38,781 
5 Claims. (Cl. 165-51) 

The present invention is concerned with an improved 
well completion tool by which it is possible to wash sand 
from a well bore and also to gravel pack the well bore at 
the desired location. Thus, the present invention speci? 
cally covers a “one trip,” completion tool wherein it is 
not necessary to use two tools———one to remove the sand 
and the other to gravel pack. This eliminates the pulling 
of the string, thereby saving a considerable amount of 
time. 

It is well known in the art to drill boreholes into the 
earth’s substrata in order to reach reservoir formations 
containing hydrocarbon oils and gases. In these drilling 
operations, due to the nature of the surrounding formation, 
it is often necessary to remove sand and to thereafter 
gravel pack the oil producing formation. Normally, this 
has required a two-stage process. In the ?rst stage, a 
tool is used to wash out the sand. After completion of 
the removal of the sand, this particular tool is removed 
to the surface and a gravel packing tool then lowered 
from the earth’s surface through the borehole to the oil 
producing formation. The present invention comprises a 
well completion tool which can perform both of these 
operations on a “one trip basis.” 
The well completion tool of the present invention may 

be fully understood by reference to the drawings illus 
trating one embodiment of the same. FIG. 1 illustrates 
the tool going into the sand formation at the bottom of a 
borehole. FIG. 2 illustrates the tool at the bottom of the 
borehole with the sand removed and in a position to insert 
the gravel. FIG. 3 shows a position of the tool in the 
borehole after the gravel pack has been set and in a 
position to aid in the production of the oil from the 
surrounding substrata. 

Referring speci?cally to FIG. 1, casing 1 is shown ex 
tending from the earth’s surface down the borehole into a 
position immediately above an oil producing formation 
39. The completion tool 2 of the present invention is 
shown attached to the lower end of tubing 3 also extending 
from the earth’s surface. In essence, tool 2 comprises an 
outer cylindrical member, an inner cylindrical member 
and a lower cylindrical member. Inner cylindrical mem 
ber 24 is designed to be removed after the completion 
of the operation, while outer cylindrical member 25 and 
lower cylindrical member 12 are designed to remain 
in the borehole to facilitate the production of oil. 
As shown in FIG. 1, the lower end of the tool 2 com 

prises a shoe Ill which penetrates into sand 13 which is 
to be removed. The shoe ltl comprises a ball valve 8 
which operates as hereinafter described. In the opera 
tion for the removal of the sand, ?uid is pumped down 
within tubing 3. This ?uid enters the tool 2, passes 
through an upper passageway 4 which terminates at a by 
pass port 6. A ?apper valve 7, as well as the misalignment 
between the inner cylinder member and the lower port, 
prevent this ?uid from leaving passageway 4 other than 
through bypass port 6. 

This ?uid then enters lower passageway 5 and con 
tinues to ?ow downwardly into the shoe and outwardly 
into the sand by means of ports 28. This ?uid forces the 
sand to ?ow upwardly to the surface in the annular area 
between the casing and the tool, and the annular casing 
and the tubing. The tool illustrated in FIG. 1 comprises 
an open ball valve 8, a slotted screen 9, a shoulder l1 
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on lower member 12, a sleeve 14, a ?apper actuation 
rod 15, an upper shear pin 16, a lower shear pin 17, 
a packer 22, latching dog 19, an upper port 20, an upper 
secondary passageway 21, a conventional liner hanger 
packer assembly which consists of a packer 22 and a 
notched teeth unit 27, an inner cylindrical member 24, an 
outer cylindrical member 25, and notched teeth 27 which 
operate in a manner as hereinafter described. 

Referring speci?cally to FIG. 2, the tool is illustrated 
positioned on the bottom of the borehole with the sand 
removed and with gravel being introduced. This position 
of the tool is secured by allowing the weight of the tub 
ing to force outer cylindrical member 25 downwardly 
with respect to lower member 12. This causes the pin 17 
to shear. The ?apper actuator rod 15 also forces ?apper 
valve 7 to close bypass port 6. Also packer 22 is ex 
panded so as to make contact with the inner surface of 
the casing and seal off the lower annular area about the 
tool. The tooth element assembly 27 is also expanded in 
order to securely attach the tool to the inner surface of 
the casing. 

Thus, in operation as illustrated by FIG. 2, gravel is 
pumped downwardly through the tubing, through pas 
sageway 4 and out through lower port 63 into the annular 
area about the tool and below packer 22. The ?uid 
passes through holes 28 in slotted screen 9. These 
holes are of a sufficiently small diameter so as to prevent 
the passage of the gravel therethrough. The ?uid passes 
upwardly through lower passageway 5, through upper 
passageway 21, through upper port 20 and into the an 
nular area between the tool and the casing wall, and is 
thus removed to the surface. 

Reference is made to FIG. 3 wherein the tool is ready 
for production. When the borehole is fully gravel 
packed, the inner cylindrical member 24 is unscrewed 
from outer cylindrical member 25 and removed there 
from. As the inner cylinder is removed from the re 
mainder of the tool, the sleeve is raised until it reaches 
the stop 64 of the outer cylindrical member. Shear pin 
16 is then sheared and the sleeve is left in this upper posi 
tion, thus closing the lower port. The oil then is produced 
through the gravel pack, through the slotted screen and 
upwardly through lower passageway 5. While the opera 
tion of the tool as described has been concerned with 
bottom hole completion, it can easily be adapted to com 
pletion at any point in the casing. 
What is claimed is: 
1. An improved dual purpose tool assembly for re 

moving sand from and gravel packing a portion of a 
borehole which extends into the earth’s substrata, said 
assembly being releasably attachable to the lower end of 
a tubing string extending downwardly in said borehole, 
which assembly comprises a lower cylindrical member 
and an outer cylindrical member positioned about said 
lower cylindrical member, said members being attached to 
each other in upper position by means of a shear pin, 
thereby initially preventing vertical movement with respect 
to each other, an inner cylindrical member within said 
outer cylindrical member, a ?rst upper passageway within 
said inner member communicating from within said tub 
ing to a by-pass port within said inner member, said 
by-pass port, in turn, communicating to the upper end 
of a lower passageway within sadi lower member, said 
lower passageway communicating to the lower end of said 
assembly, whereby ?uid can be pumped downwardly with 
in said tubing through said assembly, thereby washing 
sand upwardly in the annular area between said assembly 
and the borehole wall, a packer assembly positioned on 
said outer cylindrical member, said packer assembly be 
ing capable of expanding and sealing off the annular area 
between the borehole wall and said assembly, means for 
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exerting a downward thrust on said outer cylindrical mem 
ber to shear said pin, thereby allowing said outer cylin 
drical member to move vertically with respect to said 
lower cylindrical member to a lower position to expand 
said packer, a lower port in said outer cylindrical mem 
ber below said packer designed to align itself with the 
lower end of said ?rst upper passageway upon movement 
of said outer cylindrical member to its lower position, 
thereby permitting communication between the lower end 
of said upper passageway and the annular area without 
said assembly, whereby gravel can be pumped down 
wardly within said tubing through said ?rst upper pas 
sageway, through said lower port into the annular area 
about said assembly and downwardly in the annular 
area without said assembly and whereby the liquid can be 
removed upwardly through said lower passageway, 
through a secon upper passageway into the annular area 
about said assembly and above said expanded packer. 

2. Apparatus as de?ned by claim 1 wherein a ?apper 
valve is positioned intermediate the lower end of said 
?rst upper passageway and said bypass port; and means 
for closing said ?apper valve when said shear pin is 
sheared, thereby permitting communication only between 
said ?rst upper passageway and said lower port in said 
outer cylindrical member. 
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3. Apparatus as de?ned by claim 2 wherein the lower 

end of said assembly comprises a slotted screen and a 
ball valve unit attached to the lower end of said slotted 
screen whereby as fluid is pumped downwardly within 
said assembly, said ball valve will remain open, permit 
ting communication through ports in said ball valve unit 
and whereby when fluid is pumped upwardly within said 
assembly from the lower end thereof, said ball valve 
unit will close, permitting communication only through 
the slots in said screen from without said assembly to 
within said assembly. 

4. Apparatus as de?ned by claim 3 wherein said slots 
are of a diameter which will not permit ?ow of gravel 
therethrough. 

5. Apparatus as de?ned by claim 1 wherein said ?rst 
upper passageway, said second upper passageway, and 
said by-pass port are positioned within said inner cylin 
drical member and wherein said inner cylindrical member 
is detachable from said lower cylindrical member by re 
leasable means whereby said inner cylindrical member 
may be removed to the surface. 
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