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United States Patent Office 3,236,307 
Patented Feb. 22, 1966 

3,236,307 
METHOD AND APPARATUS FOR RELEASNG 

WALL-STUCK PPE 
Cicero C. Brown, % Brown Oil Tools, Inc., 

P.O. Box 19236, Houston, Tex. 
Filed Jan. 11, 1962, Ser. No. 165,596 

13 Clains. (CI. 166-43) 
This invention relates to a method and apparatus for 

releasing wall-stuck pipe in a well. 
"Wall-stuck' pipe is the term commonly used in the 

oil well drilling industry to describe a condition which is 
encountered during rotary drilling in which the differen 
tial in pressure between the hydrostatic head of the 
drilling mud in the well bore and the formation pressure 
in a permeable or porous formation along the bore hole 
forces the drill pipe against the face of the formation and 
holds it tightly in engagement with the face of the forma 
tion under the differential pressure so that the pipe string 
cannot be released either by rotation or by pulling, or 
even by conventional jarring in many cases. This con 
dition occurs usually when the drill string, particularly 
the lower portion comprising the relatively larger diam 
eter drill collars, has been held stationary for at least a 
short time opposite a permeable earth formation. Since 
the weight of the drilling fluid will normally be main 
tained so that the hydrostatic head of the drilling fluid 
exceeds the formation pressures in order to prevent blow 
outs, the conditions for causing drill pipe to become wall 
stuck will usually be present and will become effective, 
as indicated, when rotation of the drill string is stopped, 
particularly while the drill collars are opposite a perme 
able formation. Ordinarily, when wall sticking does oc 
cur in the manner described, circulation can still be 
maintained through the drill string in the normal man 
ner, this being one of the usual indications that the drill 
string is wall-stuck, rather than that the sticking might 
be due to some other condition in the well, as by cavings 
about the bit or the like. 

Heretofore, various methods and apparatus have been 
employed in effecting release of wall-stuck pipe. One of 
the more common methods is to back-off the portion of 
the pipe string above the point at which the pipe is stuck 
and attach to the end of the released pipe a string of 
tools, including conventional drill stem test tools. The 
thus equipped pipe is then run back into the well and 
connected to the stuck portion of the pipe string. Then 
by opening the valve in the drill stem tester, while sealing 
off the well bore above the stuck point, the pressure dif 
ferential will be reduced sufficiently to often result in 
release of the stuck pipe. Neither this method nor any 
others heretofore employed have proven entirely success 
ful in all instances. 
The present invention, therefore, is directed to an im 

proved method for effecting release of wall-stuck pipe and 
to several forms of apparatus which may be employed for 
performing the method in accomplishing the release. 

In accordance with the present invention, the method 
involves a series of stages-(a) the interposing of a 
barrier or seal in the annulus between the drill string and 
the bore wall to thereby isolate the permeable formation 
from the hydrostatic head of fluid in the annulus; (b) dis 
placing the heavier mud fluid in either the drill string or 
the annulus with water to thereby develop differential 
hydrostatic pressure between the two columns; (c) circu 
lating the fluid in a direction to move the heavier column 
downwardly until it is moving at considerable velocity; 
and (d) suddenly blocking the circulation of the fluid. 
This sudden interruption in the movement of the fluid 
generates a great downward jarring force by reason of 
the inertia of the moving column of heavy fluid aided by 
the difference in weight between the two columns of fluid. 
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This force will be transmitted to the stuck portion of 
the drill string and will usually be great enough to jar the 
stuck pipe loose from the face of the formation. 

Additional objects of this invention are to provide sev 
eral embodiments of apparatus particularly adapted for 
carrying out the method of this invention. 
Other and more specific objects and advantages of this 

invention will become more readily apparent from the foll 
lowing detailed description when read in conjunction 
with the accompanying drawing illustrating the proce 
dural steps of the method and several useful embodiments 
of apparatus for practicing the method. 

In the drawing: 
FIGS. 1, 2 and 3 are generally diagrammatic views 

showing several stages in the operation of the method 
and apparatus in a well bore; 
FIGS. 4, 5 and 6 are longitudinal, partly sectional views 

of one form of apparatus in accordance with this inven 
tion, the parts of the apparatus being shown in different 
operating positions; 

FIGS. 7 and 8 are cross-sectional views taken generally 
along lines 7-7 and 8-8, respectively, of FIG. 4; 

FIG. 9 is a cross-sectional view taken along line 9-9 
of FIG. 1; 

FIG. 10 is a view similar to FIG. 4 illustrating another 
embodiment of this invention; 

FIG. 11 is a generally diagrammatic view similar to 
FIG. 2, showing the embodiment of FIG. 10 installed in 
the drill string; and 

FIGS. 12 and 13 are diagrammatic views generally 
similar to FIGS. 2 and 3, illustrating two stages in the 
operation of still another apparatus embodiment in ac 
cordance with this invention. 

FIG. 1 is a generally diagrammatic view of a well W 
having its upper portion lined in the usual manner with a 
casing C, leaving a lower unlined portion which intersects 
a porous or permeable earth formation E shown as having 
a number of fissures F which, for purposes of illustration, 
are shown in greatly exaggerated scale, the fissures pro 
viding passages for the flow of drilling fluid into forma 
tion E when the hydrostatic pressure of the drilling fluid 
in the well bore exceeds the pressure in formation E. 
As seen in FIG. 1, the lower portion of a drill string S, 

comprising the drill collars D, has been stuck to the wall 
of formation E by differential pressure between the fluid 
column in the bore hole and that in the formation E. The 
usual drill bit B is shown connected in the usual manner 
to the lower end of the string of drill collars D and fluid 
circulation ports P are shown in the bit through which 
drilling fluid will normally be discharged from the bit. 
The drill string S is shown as having been disconnected 
from the stuck portion of the string and is in process of 
being withdrawn from the well. The well head is shown 
equipped with conventional blowout preventors A, and a 
valved connection L is shown communicating with the 
annulus N between the drill string S and the wall of 
casing C. The arrows in FGS. 1 and 9 indicate the di 
rection of movement of fluid from the well bore into 
formation E, which is responsible for forcing the drill 
collars D against the face of the formation. Usually a 
filter cake will have built up on the face of the formation 
and it is into this cake that the drill collars or other 
portions of the pipe string will be embedded under the 
differential force exerted by the drilling fluid column. 
Ordinarly also, the sticking will occur when the bit is 
off bottom, as illustrated. 

After the drill string has been released from the stuck 
drill collars, it will be withdrawn from the well and will 
have connected to its lower end an apparatus or tool, in 
accordance with this invention, designated generally by 
the numeral 20. Thereafter the drill string will be run 
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back into the well so that the lower end of the tool. 20 
may be reconnected to the drill collars D. This stage is 
illustrated in FIG 2. 

FIGS. 4, 5 and 6 illustrate the details of tool. 20. This 
tool comprises a tubular body 21 into the lower end of 
which is threadedly inserted the upper end of a Sub 22, 
the lower end of which carries an externally threaded pin 
23 for threaded reception in a tool joint Socket 24 pro 
vided at the upper end of drill collar D, thereby forming 
the means by which the apparatus may be connected to 
the drill collars. A number of radial ports 25 are pro 
vided through the wall of sub 22 for communicating the 
bore 26 of body 21 with the annulus N. The upper end 
of sub 22 extends interiorly of bore 26. A tubular man 
drel 28 is slidably mounted in bore 26 of the body and 
projects through its upper end, being provided with an ex 
ternally threaded pin 29 at its upper end for connection 
into a collar 30 by means of which mandrel 28 and the 
apparatus, as a whole, may be connected to drill string S. 
The external diameter of mandrel 28 is made substantially 
less than the diameter of bore 26, providing substantial 
clearance therebetween. A tubular bushing 31 is screwed 
into the upper end of body 21 and has a bore 32 having 
a sliding fit about the exterior of mandred 28. Bushing 
31 is counterbored from its upper end to provide a stuffing 
box 33 containing packing 34 for forming a fluid-tight 
slidable seal about mandrel 28 near the upper end of body 
21. Secured to the upper end of bushing 3 and sur 
rounding mandrel 28 is an upwardly opening cup-shaped 
packer or seal member 35 which is adapted to form a 
fluid-tight seal between the exterior of body 21 and the 
wall of casing C. The upwardly opening form of the 
cup-shaped seal member serves to seal the annulus against 
downward movement of fluid, while permitting upward 
flow of fluid through the annulus past the seal member. 
A plurality of radial ports 36 are provided through the 
wall of mandrel 28 to provide communication between the 
bore 37 of the mandrel and the exterior thereof, the ports 
36 being disposed intermediate the ends of the mandrel. 
The lower end of bushing 31 is provided with longitudinai 
slots opening downwardly to form an annular clutch mem 
ber 38 positioned in the space between mandrel 28 and 
body 21. A similar but upwardly facing clutch member 
39 is formed on the upper end of sub. 22. Carried on 
the exterior of mandrel 28, spaced a short distance above 
the lower end, is a series of angularly spaced, longitudinal 
ly extending splines 40 adapted to engage either of the 
clutch members 38 or 39, depending upon the position of 
the mandrel relative to body 20, whereby to clutch the 
mandrel and the connected portion of pipe string S to body 
21 and thence to drill collars D. When the mandrel is at 
any position at which the splines are between the two 
clutch members, the drill string is free to rotate relative to 
body 21 aand drill collars D. The lower end of mandrel 28 
has seated in its exterior a pair of longitudinally spaced 
packing elements 41, such as conventional O-rings which 
are adapted, when the mandrel is in its lowermost position 
in body 21, to seal between the mandrel and sub 22 at 
points above and below the ports 25, the lower end portion 
of the mandrel thus defining a sleeve valve 42 for opening 
and closing ports 25. Sub 22 is provided with an internal 
upwardly facing shoulder 43 to limit downward move 
ment of the mandrel so that when the lower end of the 
mandrel has engaged shoulder 43, seals 4 will be posi 
tioned above and below ports 25, closing off the latter. 

FEG. 5 illustrates a position in which the mandrel 28 
has been elevated just enough to raise the sleeve valve 42 
above ports 25, thereby opening communication between 
the bore of the pipe string and the annulus. 

FIG. 6 illustrates still another position of the apparatus 
in which the mandrel has been elevated to its maximum 
extent, wherein splines 40 are engaged in upper clutch 
member 38 at which position ports 36 will be elevated 
above seal member 35, placing the bore of the pipe string 
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4. 
in communication with annulus N at a point above Seal 
member 35. 
By providing the relatively movable connection between 

mandrel 28 and body 21, it is possible to circulate drilling 
or wash fluid at several points relative to the stuck por 
tion. When the bit is clear, circulation can be carried 
through the bit ports P in the usual manner, mandrel 28 
being in its fully retracted position closing ports 25 (FIG. 
4). If the bit ports are plugged by cavings or the like, 
mandrel 28 may be elevated sufficiently to move sleeve 
valve 42 to a point opening ports 25 (FIG. 5), where 
upon circulation may be established at a point above the 
bit. Finally, the mandrel may be pulled up to its fully 
extended position at which ports 36 will be positioned 
above seal member 35 aand circulation established above 
the top of the drill collars. 

In operation, the tool will be positioned to establish cir 
culation at any of the one of three points as determined 
by the position of the mandrel, as previously described, 
and water will be pumped into drill string S through a 
suitable connection K at its upper end (FIG. 2) to dis 
place the heavy mud fluid from the interior of the drill 
string into annulus N. As indicated by the arrows in 
FIG. 2, circulation in this example has been established 
through the bit ports P, the mandrel being in its fully re 
tracted position as illustrated in FIG. 4. Only enough 
displacement of the heavy mud by water is effected to 
leave the drill string filled with water while retaining the 
heavier mud fluid in the annulus. The resulting differ 
ence in weight of the two fluid columns will exert a Sub 
stantial downward force on seal member 35 and thereby 
upon body 21 and drill collars D. As indicated previous 
ly, the form of seal member 35 is such that upward flow 
of fluid in the annulus past the seal will occur but reverse 
flow cannot occur, the weight of the fluid column in an 
nullus N being effective to urge the seal member into seal 
ing engagement with the wall of casing C. 
When the displacement of the heavy drilling fluid from 

drill string S has been completed, the string is elevated 
sufficiently to raise mandrel ports 36 above seal member 
35, as seen in FIG. 3. Thereupon circulation is reversed, 
that is, the heavier drilling fluid will be pumped through 
valved connection L into annulus N and thence through 
ports 36 into drill string S and upwardly to the top of the 
Well and out of connection K. This reverse circulation 
is continued until the column of fluid in the annulus is 
moving downwardly at a relatively high velocity. As 
soon as a suitable velocity has been attained, drill string S 
will be lowered to move ports 36 into the bore of body 21 
below seal member 35 and packing 34. This movement, 
which is performed quickly, serves to suddenly and sharp 
ly interrupt or block the rapidly moving column of fluid. 
The resulting inertia of the moving column of heavy fluid, 
aided by the difference in weight between the heavier fluid 
in the annulus and the column of water in the drill string, 
produces a sudden tremendous downwardly directed jar 
ring force on seal member 35 and thence on body 21 and 
the drill collars attached thereto. The tremendous jar 
ring force thus applied will jar the drill collars loose from 
the wall of formation E. This action is also assisted by 
the isolation of the heavy column of fluid in the annulus 
from earth formation E by seal member 35, thereby tend 
ing to reduce the differential pressure responsible for the 
Sticking of the drill pipe. 

By repeating the previously described sequence of op 
erations, repeated jarring blows may be struck on the stuck 
pipe should the first blow be ineffective to release the stuck 
pipe. The magnitude of the jarring force will depend 
upon the velocity of the downwardly moving column and 
the difference in the specific gravities of the two columns 
of fluid. Upon release of the drill collars, the entire pipe 
string will be withdrawn from the well, and apparatus 20 
removed from the pipe string so that the latter may be 
re-constituted in its original form for continuing drilling. 



3,236,307 
5 

As illustrated and described previously, the seal mem 
ber is shown positioned inside casing C and where it is 
possible to locate the seal member in a metallic casing, 
the seal member may be of the simple cup-shaped form 
illustrated. However, since the point at which sticking 
occurs may be a long distance below any casing, thereby 
requiring the seating of the seal in an open hole, since the 
seal should be as near the stuck point as practicable, a 
modified form of seal member may be employed, as illus 
trated in FIGS. i0 and 11. 

In this modification, all of the structure of tool. 20 is 
identical with that previously described, except for the 
shape of seal member 35. In this modification, the seal 
member comprises a tubular sleeve 35a constructed of 
flexible resilient material and having its lower end con 
nected to bushing 31 in the same manner as in the pre 
viously described embodiment. The upper end of sleeve 
member 35a, instead of being free to flex radially, as in 
the case of the lip on seal member 35, is secured to a metal 
ring 45 having an inwardly turned flange 46 which slid 
ably engages the exterior of mandrel 28. A plurality of 
ports 47 extend through the wall of ring 45 providing 
communication between the interior of sleeve 35a and 
annullus N. 
With this embodiment, when the tool is operated in an 

unlined portion of the bore hole, the fluid in the annulus 
will flow through ports 47 into the interior of sleeve mem 
ber 35a and hydrostatic pressure exerted by this fluid on the 
inside of sleeve member 35a will expand the latter into 
tight sealing engagement with the wall of the well bore. 
The flexible character of the sleeve member will permit it 
to accommodate itself to the irregularities which are nor 
mally present in the wall of the unlined bore. 
The operation of this modification is identical of that 

previously described since the form of the seal member 
represents the only difference in the construction of the 
device, FIG. 11 showing the device as positioned in the 
drill string during operation. 

FIGS. 12 and 13 illustrate still another embodiment of 
the apparatus by means of which the jarring force may be 
generated and applied. In this embodiment, a tubular 
nipple 50 is interposed between drill string S and the up 
per end of tool 20, the nipple being provided internally 
with an annular plug seat 51 for the reception of a plug 
52 which may be dropped or pumped through drill 
string S. 

In this embodiment circulation of fluid will be con 
ducted with the mandrel in the appropriate position as may 
be required to establish circulation in the manner pre 
viously described. Thereafter, the mandrel will be lifted 
to the position in FIG. 6 at which the ports 36 will be 
above seal member 35. This position is illustrated also 
in FIG. 12. Water will now be pumped through con 
nection L into the annulus and thence through ports 36 
into and up the interior of drill string S, that is, reverse 
circulation will be conducted to displace the heavier fluid 
from the annulus into the interior of the drill string, 
the column of heavy fluid being retained in the drill 
string. The pump is then connected to the top of the 
drill string through connection K and fluid pumped into 
the drill string to start the column therein moving down 
wardly until it attains a sufficient velocity. As this pump 
ing is underway, plug 52 will be dropped into the drill 
String and pumped down with the fluid. When the plug 
lands on seat 51 (FIG. 13) the movement of the entire 
column of fluid in the drill string will be abruptly stopped 
and the inertia in this column, aided by the difference in 
weight between the internal and external columns of 
fluid, will generate and apply a heavy downward jarring 
force through mandrel 28 to the drill collars to jar them 
loose, as previously described. 
As will be evident from the foregoing, the primary fea 

ture of this invention is the procedure by which the in 
ertia of the moving column of fluid may be employed as 
a jarring mechanism by which wall-stuck pipe may be 
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6 
released. This jarring action is made more effective by 
two additional features: (1) making the specific gravities 
of the two columns of fluid in the drill string and the an 
nullus different; and (2) interposing a fluid-tight barrier 
between the formation responsible for the sticking and 
the column of fluid in the annulus which creates the pres 
sure differential producing the sticking of the drill pipe. 

It will be understood that various changes and modi 
fications may be made in the illustrative embodiments of 
the method and apparatus herein described within the 
scope of the appended claims, but without departing from 
the spirit of this invention. 
What I claim and desire to secure by Letters Patent is: 
1. The method of releasing wall-stuck pipe in a well, 

comprising, removing the free portion of the pipe, placing 
means in the well bore to form and seal off an annulus 
therein above the stuck point, connecting said seal-form 
ing means to the wall-stuck portion of the pipe, establish 
ing circulation of a fluid between the interior of the stuck 
pipe and the well annulus above the stuck point to thereby 
establish separate upwardly and downwardly moving col 
umns of said fluid, and abruptly interrupting the move 
ment of the downwardly moving column of fluid whereby 
to generate a high energy downward jar directed against 
Said pipe to release the same. 

2. The method of releasing wall-stuck pipe in a well, 
comprising, removing the free portion of the pipe, 
placing means in the well bore to form and seal off an 
annulus above the stuck point and connecting the same to 
the stuck portion of the pipe string, establishing circu 
lation of a hydraulic fluid between the interior of the 
stuck pipe and the well annulus to thereby establish sep 
arate upwardly and downwardly moving columns of said 
fluid, above the seal-forming means, introducing into one 
of said columns a hydraulic fluid of lower specific gravity 
that the original fluid to displace the latter from said one 
of said columns to the other, thereupon reversing the di 
rection of flow between the well annulus and the interior 
of the pipe and causing the higher specific gravity column 
to flow downwardly at high velocity, and abruptly inter 
rupting the movement of the downwardly moving column 
of fluid whereby to generate a high energy downward jar 
against said pipe to release the same. 

3. The method according to claim 2 wherein said lower 
Specific gravity fluid is introduced into the column in the 
interior of the pipe. 

4. The method according to claim 2 wherein said lower 
Specific gravity fluid is introduced into the column in said 
annullus. 

5. Apparatus for use in releasing wall-stuck pipe in a 
Well, comprising, relatively movable inner and outer 
tubular members forming a telescopic connection means, 
means carried by the outer connection member for con 
nection to the wall-stuck portion of a pipe string, means 
carried by the inner connection member for attachment 
to the lower end of the free portion of the pipe string, be 
tween the adjacent ends of the wall-stuck portion of a 
pipe string and the free portion thereof, seal means car 
ried by the outer member of said connection means for 
Sealing off the annulus between the stuck portion of the 
pipe string and the well wall above the stuck point, pas 
Sage means in said connection means providing fluid com 
munication between the interior of the pipe string and 
the annulus, and closure means operably associated with 
the pipe string for closing said passage means. 

6. Apparatus according to claim 5 wherein said seal 
means comprises an upwardly opening flexible cup seal. 

7. Apparatus according to claim 5 wherein said pas 
Sage means comprises ports in the wall of said inner tubu 
lar member movable therewith between positions above 
and below said seal means by longitudinal movement of 
the inner member relative to the outer member. 

8. Apparatus according to claim 5 wherein said last 
mentioned means comprises a plugging element insertable 
through the bore of said pipe string and a seat in the bore 
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of said inner tubular member to receive said plugging ele 
ment to close the bore of said inner tubular member. 

9. Apparatus for use in releasing wall-stuck pipe in a 
well, comprising, relatively movable inner and outer tubu 
lar members forming a telescopic connection means, means 
carried by the outer connection member for connection to 
the wall-stuck portion of a pipe string, means carried 
by the inner connection member for attachment to the 
lower end of the free portion of the pipe string, between 
the adjacent ends of the wall-stuck portion of a pipe string 
and the free portion thereof, cooperating clutch elements 
positioned on the respective members for releasably Se 
curing said members against relative rotation, seal means 
carried by the outer member of said connection means for 
sealing off the annulus between the stuck portion of 
the pipe string and the well wall above the stuck point, 
passage means in said connection means providing fluid 
communication between the interior of the pipe string and 
the annulus, and closure means operably associated with 
the pipe string for closing said passage means. 

10. Apparatus for use in releasing wall-stuck pipe in a 
well, comprising, relatively movable inner and outer tubu 
lar members forming a telescopic connection means, 
means carried by the outer connection member for con 
nection to the wall-stuck portion of a pipe string, means 
carried by the inner connection member for attachment 
to the lower end of the free portion of the pipe string, be 
tween the adjacent ends of the wall-stuck portion of a 
pipe string and the free portion thereof, cooperating 
clutch elements positioned on the respective tubular mem 
bers for releasably securing said members against rela 
tive rotation, internal seal means mounted in the upper 
end portion of the outer tubular member to form a slid 
able Seal between said tubular members, external seal 
means mounted on the outer tubular member for sealing 
off the annulus between the stuck portion of the pipe string 
and the well wall above the stuck point against downward 
flow of fluid through the annulus, passage means in said 
connection means providing fluid communication between 
the interior of the pipe string and the annulus, and closure 
means operably associated with the pipe string for clos 
ing said passage means. 
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11. Apparatus according to claim 10 wherein said ex 

ternal seal means comprises an upwardly opening flexible 
cup Seal. 

12. Apparatus according to claim 10 wherein said pas 
sage means comprises ports in the wall of said inner 
tubular member movable therewith between positions 
above and below said internal seal means by longitudinal 
movement of the inner member relative to the outer 
member. 

13. Apparatus for use in releasing wall-stuck pipe in a 
Well, comprising, relatively movable inner and outer tubu 
lar members forming a telescopic connection means be 
tween the adjacent ends of the wall-stuck portion of a pipe 
String and the free portion thereof, internal seal means 
mounted in the upper end portion of the outer tubular 
member to form a slidable seal between said tubular mem 
bers, external seal means mounted on the outer tubular 
member for sealing off the well annulus above the stuck 
point against downward flow of fluid through the an 
nulus, first passage means in the outer tubular member 
below the external seal means providing fluid communi 
cation between the interior and exterior of the outer 
tubular member, valve means positioned on the inner 
tubular member for movement between positions opening 
and closing Said first passage means in response to rela 
tive longitudinal movement between said tubular mem 
bers, Second passage means through the wall of the inner 
tubular member above said valve means, said second pas 
Sage means being movable with said inner tubular mem 
ber between positions above and below said internal seal 
means by said longitudinal movement of the inner tubu 
lar member relative to the outer tubular member. 

References Cited by the Examiner 
UNITED STATES PATENTS 

249,228 11/1881 Dower ------------- 166-184-? 
2,674,315 4/1954 Brown ---------.---- 166-131 ?? X 
2,753,940 7/1956 Bonner. 
2,808,887 10/1957 Erwin ---------- 166117??? X 
2,963,092 12/1960 Anderson et al. -- 166-192 X 

CHARLES E. O'CONNELL, Primary Examiner. 


