
2,360,200 W. A. CARK 
METHOD FOR GRAVEL PACKING 

Oct. 10, 1944. 

Filed April 8, 1941 
- : 

F.G. 2 FG. 

WILLIAM A. CLA2k. 

AT TORNEY 

  

  



Patented Oct. 10, 1944 2,360,200 

UNITED STATES PATENT OFFICE 
METEOD FOR GRAVEL PACKING 

William A. Clark, Fellows, Calif., assignor, by 
mesne assignments, to The Texas Comay, 
New York, N. Y., a corporation of eafare 
Application April 3, S4, Seria, R. 38.25 

CE. 86-28) 2 (Caifas. 
y 

This invention relates to the completing of 
bore holes or wells, and more particularly to a 
method for introducing granular material such 
as gravel into a well cavity for forming a filter 
pack thereia. 
The principal object of the invention is to 

provide a simple and reliable method for effec 
tively gravel packing a well in a minimum of 
time. In connection with the gravel packing 
of Wells, and with particular reference to the 
packing of oil wells, several methods have 
proved more or less effective and still others 
have been tried without success. One of the 
most successful methodis is known generally as 
the "reverse circulation method,' and in accord 
ance with this method gravel is mixed with a 
carrier fluid such as drilling mud or oil, and 
is then pumped down through the annular space 
between the casing and the string of tubing. 
A perforated liner or screen is usually attached 
to the lower end of the tubing string, the upper 
portion of the liner usually extending up into 
the lower end of the casing. Thus, when the 
mixture of gravel and carrier fluid reaches the 
bottom of the well, the fluid enters the liner or 
Screen, and returns upwardly to the surface, 
while the gravei is screened off and remains in 
the Space around the liner or screen forming 
a filter pack. In order to force the carrier fluid 
to pass down through the accumulated gravel, 
liners have been provided with internal linings, 
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In accordance with the present invention, a 
method has been provided for graveliig a Wel 
in a time less tha2a is saily required by 
other methods, and through the use of which 
it is not necessary to apply high pressures to 
the formation, or to use a line having a cerient 
ining which Ints, be sasegely dried it. 
in using this method, he circaiating guid does 
not have to pass through the body of gravel, 
aid there is this less likelihood of pigging the 
interstices in the pack. 

En carrying out the invention, a perforated 
i.e. having a, coStie E is Epipei GEd is placed 
in the We cavity, the get end of the liter 
extending up into the over portioia of the casing. 
A string of toig is the eWeed it, tie sole, 
the lower end of the using &Ssing between the 
upper end of the line and the easizig, and ex 
tending downwardly almost to the botton of the 
hole. Gravel is the circulated downwardly 
through the tubing string, aid the stying is 
gradually raised as the grave accurates he 
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usually of cement, which close the liner perfora 
tions and force the carrier fluid to travel down 
wardly through the gravel outside of the liner 
to the botton, where it may enter the liner 
through perforations in a bottom plug or through 
perforations at the extreme lower end of the 
liner. It is, of course, necessary, after the gravel 
has been placed, to drill out this cement iining. 

Gravel has also been placed by means of the 
"direct circulation method," and in accordance 
with this method the gravel and carrier fuid 
paSSes downwardly through a tubing string 
and out through a suitable opening at the bot 
tom of the spring or the liner, the carrier fluid 
then returning to the surface through the space 
between the tubing and the casing, while the 
gravel remains in the space around the liner. 
With both the direct and reverse circulation 

methods, the circulating carrier or mud fluid 
Sometimes adheres to the gravel particles, thus 
plugging up some of the interstices in the pack. 
It is also usually necessary to subject the pro 
ducing Zone to rather high pressures in order to 
obtain an efficient pack. 
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low its lower end. After the gravel has fied 
the cavity and extends up a short distance into 
the casing, the tubing string is removed. An 
adapter is then lowered and slipped over the top 
of the liner, closing the space between the Einer 
and the casing. The cover, or closure menter 
for the upper end of the liner is ther renoved 
and the well is in condition for production. 

For a better understanding of the invention, 
reference may be had to the accompanying cigawa. 
isig i. Wic: , - 

Figi'e is Vertic& Sectional elevation : 
through the lower posio of 8, weii in which the 
gravel is being placed, a.c. 

Figure 2 is a similar view, out showing the 
grave in the cavity, and the adiate is giace 
sealing the upper end of the liner from the cas 

A hole 6 having an underrearned portion 
forming a cavity 2 is provided with a casing & 
suitably cemented in place as indicated St G6. 
A liner 8, the lower portion of which is perfo 
rated, and the lower end of which is provided 
With a suitabie, plug or nippie 26, is show in 
the cavity 2, the upper end of the Eife extend 
ing upwardly into the iower portion of the casing . 
4. The liner may be run to the bottom of the 
hole by any suitabie meais as by a releasing 
socket attached to tie iower end of the string 
of drill pipe. Before being run into the hoie, a . 
bonnet or cover 22 is placed in he upper etc. of 
the liner, this effectively closing that end. Ehis 
closure member may comprise a tonnet portion 
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fitting within and resting upon the liner and 
guide means 24 extending downwardly a short 
distance into the liner so as to hold the bonnet 
in place until after the graveling operation. 
The bonnet may be provided with a hole 25 so 
as to relieve pressure which might build up in 
the upper imperforate portion of the liner. The 
liner is also preferably provided with a spring 
guide means 26 secured to its periphery so as 
to center it during the lowering operation. 10 
After the liner 8 has been placed in the hole, 

a string of tubing 28 is run into the well, the 
lower end of the string passing between the up 
per end of the liner and the casing and extend 
ing downwardly to a point near the bottom of 
the hole. The cover member 22 prevents the tub 
ing from entering the liner. Gravel is then 
pumped into the hole through the tubing 28, and 
as the gravel fills the annular space 2 between 
the liner and the walls of the cavity, the tubing 
string is gradually withdrawn so as to keep the 
lower end of the string slightly above the level 
of the deposited gravel. After the gravel has 
reached a point below the upper end of the liner 
8, but above the lower end of the casing 4 the 
pumping is stopped and the tubing string 28 
pulled from the hole. A packing device, such as a 
slip-on adapter 30 is then run into the hole and 
slipped over the top of the liner 8. This serves 
as a centering device for the upper end of the 
liner and also to close the annular space between 
the liner and the casing. After the adapter has 
been Set, means such as a small overshot may be 
run on a wireline and attached to a suitable pro 
jection 32 on the bonnet of the closure member 
22, after which the closure member is pulled out, 
leaving the well in condition for production. 

5 

20 

35 

s 

2,360,200 
Obviously, many modifications and variations 

of the invention as hereinbefore set forth may be 
made without departing from the spirit and scope 
thereof, and therefore only, such limitations 
should be imposed as are indicated in the ap 
pended claims. 

I claim: ^, 
1. The method of completing a well having a 

cavity in a producing formation below a string of 
casing and a perforated liner in said cavity, said 
liner being covered at its upper end, which com 
prises forcing granular material through a string 
of tubing extending downwardly through said 
casing and between said liner and said casing 
into said cavity while gradually raising the tub 
ing until the gravel fills the cavity, removing the 
tubing string, Sealing the space between the up 
per end of the liner and the Casing and uncover 
ing the upper end of the liner. 

2. The method of placing granular material in 
the space at the bottom of a bore hole below the 
casing so as to form a filter pack around a per 
forated liner, which comprises closing the upper 
end of Said liner, lowering a string of tubing into 
the hole until its lower end is near the bottom of 
the hole opposite the lower end of said liner, forc 
ing the granular material down through said tub 
ing SO as to fill the Space around the liner while 
raising said tubing string so as to maintain its 
bottom end above the upper level of the granu 
lar material being deposited until the upper level 
of Said material has reached a point/above the 
perforations in the liner, removing said tubing, 
string, closing the space between the upper end 
of said liner and said casing and uncovering said 
liner. 
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