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This invention relates to the testing and pro 
ducing of wells and relates more particularly to a 
well liner useful in such operations and to a 
method for recovering the same from the Well. 
A general object of this invention is to provide 

a practical improved well liner and a rapid, in 
expensive and commercially practical method for 
handling and recovering the same, 
When a well is to be tested or produced it is 

customary to arrange a tubular perforate liner 
in the Open or uncased portion of the Well to pre 
went caving and sanding up of the Well. Such 
liners are usually made up of a plurality of sec 
tions of steel pipe or tubing of standard length 
Connected by right-hand threaded steel coul 
plings. The flow conditions and other conditions 
in the Well often cause the sand and formation 
to tightly pack about the liner. A liner thus 
Sanded in a well is often “frozen' or immovably 
caught so that it cannot be removed as a unit. 
Accordingly, when it is desired to remove a liner 
from a well to permit deepening of the well or to: 
carry On other operations it is necessary to resort 
to COStly time consuming fishing operations. 
Owing to the length of the sections of a typical 
steel liner and to the character of its couplings it 
is usually impossible to unthread the Sections. One 
from the other in the well and it becomes neces 
sary to cut the liner and remove it from the well 
in Small fragments or parts. As the portions of 
the liner thus cut free in the well must be re 
moved one at a time, the recovery of a liner from 
a Well in the usual manner is a very costly and 
time consuming operation. 

it is another object of this invention to pro- * 
vide a well liner that is fabricated so that it may 
be disassembled in the Well and recovered from 
the well without resorting to expensive cutting 
and fishing operations. 
Another object of this invention is to provide 

a well liner so constructed and formed that its 
Sections may be disconnected in the well for in 
dividual recovery or for recovery in assemblies of 
two or more connected sections without resorting 
to cutting, ripping or similar fishing operations. 
Another object of this invention is to provide a 

Well liner fabricated of a plurality of relatively 
short sections that may be individually rotated 
and thus successively unthreaded one from the 
other for recovery from the well under very ad 
Verse conditions where the liner is so tightly 
sanded or caught in the well that it would be in 
possible to unthread the individual long Sections 
of a typical liner. 
Another object of this invention is to provide a 

(C. 166-4) 
Well liner of the character mentioned in which 
the Sections are connected by threaded couplings 
formed of a material that is such that the threads 
Will strip or fail in the event that it is found de 
sirable to jar or otherwise manipulate the liner is 
to free its sections or groups of sections for re 
moval from the Well without unthreading them. 
Another object of this invention is to provide a 

Well liner of the character mentioned that is 
Simple and inexpensive and that may be readily lo 
Constructed in any desired length. 
Another object of this invention is to provide 

a simple rapid method for recovering a liner from 
a Well in unmutilated Sections or assemblies of 
Sections. 
Another object of this invention is to provide a 

method for recovering a liner from a well that ef 
fects the separation or disconnection of the liner 

s 

Sections in the Well Without resorting to cutting, 
ripping, blasting or shooting of the liner. 
A further object of this invention is to provide 

a method for recovering a liner from a well that 
is very rapid and does not endanger the well or 
any of the Well equipment. 
The various objects and features of our inven- 25 

tion Will be fully understood from the following 
detailed description of a typical preferred form of 
apparatus and manner of carrying out the meth 
Od of the invention, throughout which description 
reference is made to the accompanying drawing, 30 
in Which: 

Fig. 1 is a longitudinal Sectional view of the 
lower portion of a well illustrating the liner of the 
present invention being set therein by a setting 
tool. Fig. 2 is an enlarged fragmentary longi- 35 
tudinal detailed sectional View taken as indicated 
by line 2-2 on Fig. 1. Fig. 3 is a transverse de 
tailed sectional view taken as indicated by line 
3-3 on Fig. 2 and Fig. 4 is an enlarged longitudi 
nal detailed sectional view of a portion of the 40 
well illustrating the recovering string and tool 
extending into the liner. w 

It is believed that the method of the present 
invention will be more readily understood follow 
ing a detailed description of the liner of the in- 45 
vention. Accordingly, We Will proceed. With a 
detailed description of a typical preferred form 
of liner and will follow such description by a dis 
closure of the method of the invention as emi 
ployed in recovering the said liner from the well. 50 
The Well liner provided by the present invent 

ion includes, generally, a plurality of tubular per 
forate sections to and couplings releasably or 
detachably connecting the sections 0. 
The liner sections 0 are elongate tubular men 
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2 
bers for lining the open portion of a well. The 
sections may be formed of steel or other suit 
able material and are of such diameter that they 
properly fit the open portion of the well W with 
the necessary clearance. In practice the several 
sections. O may be of the same diameter and may 
be of the same length. It is a feature of the 
invention that the liner sections 0 are relatively 
short being only a few feet in length. The liner 
sections to being relatively short present only 
limited circumferential surfaces against which 
the sand and caved earth formation may pack 
and the sections are proportioned so that they 
may be individually rotated under the most ad 
verse caved and sanded up conditions. This pro 
portioning of the liner sections 0 whereby they 
may be individually rotated when the liner is 
tightly Sanded in the well W is very important 
as it provides for the individual disconnection of 
the sections 0 in the well as will be subsequently 
described. It is to be understood that the liner 
may embody as many sections to as necessary. 
In other words the liner may be constructed of 
any necessary number of sections 0. The liner 
sections O are perforated to admit the well fluids. 
The liner may be perforated prior to its intro 
duction to the well or may be perforated when 
set in the well. In the particular case illustrated 
in the drawing, the liner sections fo are provided 
with a multiplicity of longitudinally and circum 
ferentially spaced slots 2 formed therein prior 
to the setting of the liner in the well. The slots 
2 extend throughout the portion of the liner 
which passes through the producing zones of the 
earth formation. In practice the liner i may 
rest on the bottom of the well and its upper end 
may extend into the lower end of the well cas 
ing C. 
The couplings ff are provided to connect the 

tubular liner sections O. In accordance with the 
invention the couplings are threaded to the 
adjacent ends of the sections 0 to releasably or 
detachably connect the same. 
the invention the couplings are formed of alu 
minum or an aluminum alloy or other suitable 
material that has a substantial tensile strength 
and yet has a relatively low shear strength so 
that threads cut therein will fail or strip under 
Substantial strain. Thus the collars or couplings 
ff form frangible connections between the adja 
cent sections 0 that may be released or broken 
in the event that the sections cannot be un 
threaded. As illustrated in the drawing the 
couplings may be simple, tubular members in a 
ternally threaded from their opposite ends to re 
ceive and connect with the opposite end portions 
of the liner sections 0. It is preferred that the 
threads 4 of the couplings. and sections to be 
pitched in the opposite direction to the threads 
of the string employed to recover the liner from 
the well. As the pipe and tubing usually em 
ployed in fishing strings, etc. are provided with 
right-hand threads it may be preferred to pro 
vide the liner sections 0 and the couplings/f | 
with left-hand threads. This relationship bes 
tWeen the threads of the liner and the threads of 
the recovering string facilitates the disconnection 
of the liner 0 without endangering the threads of 
the fishing string or recovering string. 
In arranging or setting the liner of the present 

invention in the well Wa Suitable setting string 
S may be employed to run the liner through the 
casing C. A releasable connection or setting tool 
may be provided to connect the upper end of the 
liner with the Setting string S. The typical set 

In accordance with 

ting tool illustrated in the drawing includes a 
tubular adapter 5 threaded on the upper end 
portion of the uppermost liner section 0. The 
adapter 5 has longitudinal slots 6 provided with 
lateral branches i 7. Vertical grooves 18 are pro 
vided on the interior of the adapter 5 and extend 
upwardly from the slot branches f. The set 
ting tool further includes a mandrel 9 thread 
edly secured to the lower end of the string S. The 
mandrel 9 is adapted to enter the adapter 5 and 
has lugs 20 for COOperating With the slotS 6. 
When the liner is to be run into the well on the 
string S the lugs 20 are entered in the longitudinal 
slots 6 and cooperate with the slots to secure 
the liner to the string. Following the proper 
arranging or setting of the liner in the well the 
string S may be manipulated to move the lugs 20 
into the lateral branches f 1 of the slots 16. The 
lugs 26 are moved through the branches into 
the grooves 8. The string S is then moved up 
Wardly to withdraw the lugs 20 from the grooves 
8 and free the mandrel 9 from the adapter 5. 
The string S may then be withdrawn from the 
well leaving the liner in the set or operative po 
sition. 
The liner may be set in the manner just de 

scribed to remain in the well during a test of 
the productivity of the Well or during a prolonged 
phase of the production of the well. The liner 
serves to admit fluid from the producing forma 
tions of the well to the lower end of the casing C 
and the fluids thus produced may flow to the 
surface or may be pumped from the well in the 
usual manner. 
The method of the present invention is in 

tended to facilitate the removal or recovery of 
the liner from the well W when it is desired to 
deepen the well or perform other operations in 
the well. The improved method of the present 
invention includes, generally, the engagement of 
the liner with a recovering string, the application 
of rotation to the liner from the string for the 
purpose of disconnecting the sections ?o of the 
liner, the removal from the well of a section O 
or a group of sections 0, thus unthreaded, and if 
necessary the jarring or other manipulation of 
the liner to break the threaded connections at 
the couplings . 

In accordance with the method of the invention 
a recovery string is connected with the liner 
for the transmission of force thereto to separate 
or disconnect its sections 0. The recovering 
string employed may be a string of tubing or 
pipe connected by threaded couplings. The 
threads of the recovering string are pitched in 
the opposite direction to the threads on the Sec 
tions and couplings ff. For example, where 
the threads of the sections to and couplings 
are lefthand threads, as described above, the 
threads of the recovering string are right-hand 
threads. The recovering string is provided with 
or carries a tool T to engage the liner for the 
transmission of force from the string to the liner. 
In practice a releasable overshot adapted for the 
transmission of both longitudinal forces and ro 
tative forces may be provided on the recovering 
string to pass downwardly over and engage about 
the liner. 
The particular tool T illustrated in the draw 

ing is in the nature, of a releasable rotary spear. 
Fig. 4 of the drawing illustrates the spear or tool 

10 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

T in its operative position within a section fo of . 
the liner... The tool Tembodies gripping parts or 
slips 22 having teeth for gripping the interior 
of the liner to transmit longitudinal force thereto 75 
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5 

4. 
turned. The couplings being formed of alumi 
num-Or the like carry threads that may be in 
tentionally stripped by the application of a heavy 
longitudinal force or an excessive rotational 
force. The tool T carried by the recovering 
string may be utilized to exert a very heavy turn 
ing force to a section fo of the liner to strip the 
threads 4 of the liner at the lower end of 
that particular section 0. 
The method of the present invention is capable 

of effecting the recovery of the above-described 
liner under practically any circumstances. The 
liner is formed or constructed to be easily recov 
ered from the well by the method of the inven 
tion. The method of the present invention pro 
vides for the rapid recovery of a liner from the 
well without endangering any of the equipment 
and without destroying or mutilating the liner. 

Having described only a typical preferred form 
of apparatus and manner of carrying out the 
method of the invention, we do not wish to be 
limited or restricted to the specific details here 
in set forth, but wish to reserve to ourselves any 
variations or modifications that may appear to 
those skilled in the art or fall within the Scope 
of the following claims: 

Having described Our invention, we claim: 
1. A well liner comprising a plurality of tubul 

lar liner sections, threaded at the ends, and cou 
plings threadedly connecting the liner sections 
and formed of a metal considerably Weaker than 
that of the liner sections, each coupling consti 
tuting the sole means connecting adjacent liner 5 
Sections whereby upon application of 'excessive 
strains to a liner section to remove it from the 
well failure will occur at the coupling, thus de 
taching the liner section completely from the 
remainder of the liner sections and permitting its 
renova. 

2. A well liner comprising a plurality of tubul 
lar sections formed of steel, threaded at the ends, 
and an aluminum coupling for joining the sec 
tions end to end, said coupling having threads at 5 
each end for mating with the threads on the 
sections and adapted to rupture under a strain 
applied to the liner. 

3. A well liner comprising a plurality of tubul 
lar sections threaded at the ends, formed of a go 
material such as steel, and threaded tubular 
means formed of an aluminous material thread 
edly connecting adjacent tubular liner Sections 
whereby the connections will rupture upon being 
subjected to an abnormal tensional or torsional ges 
strain. 
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