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2,904,114
WELL BORE PACKER REMOVING TOOL

Del:rel D. Webb and Paul H. Teel, Houston, Tex., as-
signors to Houston Engineers, Inc., Houston, Tex., a
corporation of Texas

Application November 3, 1958, Serial No. 771,521
12 Claims, (Cl 166—103)

This invention relates to well equipment and more par-
ticularly to a tool for removing @ packer from the bore
of a well.

In the operation of wells, such as those producing
oil and gas, it has become relatively common practice
to install packers in the bores of the wells in order to
divide the same into two or more zones or sections and
such packers are normally installed in a substantially
permanent manner in that no means is provided for per-
mitting release of the packer and removal of the same
to the surface. Conventional packers of the type here
under consideration normally utilize a plurality of upper
and lower tapered slips which operate to engage the
inner wall of a well casing to securely hold the packer
in place therein against a relatively high pressure and in
addition, the packer is provided with a yieldable packing
member which is expanded into engagement with the
inner wall of the well casing to prevent flow of fluid
by the packer. Normally the packer is installed in the
well by use of a special tool which permits placing the
packer in the desired location and thereafter expanding
the slips as well as the packing member into engagement
with the inner wall of the well casing to securely fix the
packer in place, after which the installing tool is with-
drawn. Thereafter the packer remains in place perma-
nently or until such time as it is necessary to remove the
same, which removal may become necessary for a variety
of reasons which are not here important.

Heretofore in the removal of packers from a well bore,
it has been common practice to simply lower a conven-
tional rock drill bit on the lower end of a drill string
and to drill or grind out the entire packer. This results
in the chips or other material resulting from the drilling
operation falling down the well to the top of a lower
packer or to the bottom of the well which will result
in plugging the bore and in the event there is a lower
packer in the well, these chips and other material further
complicate removal of the lower packer. This method
of removing packers is a slow and tedious job and also
necessitates removing the chips and other material falling
into the well as the result of the drilling operation before
removal operations on a lower packer can be commenced.
Since wells in which packers have been installed are nor-
mally relatively deep, the use of fishing or other tools to
recover chips or other parts which may have fallen into
the well and become lodged in a lower packer requires
considerable time since one or more irips of the fishing
tool into the well are necessary and such trips require
considerable time where the well is relatively deep.

It is accordingly an object of the invention to provide
a tool for releasing and removing a well bore packer in
a single operation.

A further object of the invention is the provision of a
tool for removing well bore packers which precludes the
deposit of chips or other foreign material in the well.

‘A still further object of the invention is the provision
of a tool for removing well bore packers which operates
to cut away the retaining slips and packing element and
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to remove the remaining portion of the packer in the
single unit from the well.

Another object of the invention is the provision of a
tool for removing well bore packers, including means for
cutting away the retaining slips and packing element and
also including means for preventing deposit of chips or
other foreign material resulting from the packing opera-
tion in the well, such chips being either removed from
the well or deposited in a junk basket provided on the
tool. .

A further object of the invention is the provision of a
tool for removing well bore packers, including means to
cut a central hole entirely through the packer to permit
engagement thereof by a fishing tool forming a part of
the removing tool to permit removal of the packer as a
unit from the well. ’

A still further object of the invention is the provision
of a too] for removing well bore packers including means
for cutting away the retaining slips and packing element
of the packer and for cutting a central hole through the
packer, together with means for supplying a flushing
fluid to convey chips and other debris upwardly out of
the well or into a junk receiving basket provided on the
tool.

Another object of the invention is the provision of a
tool for removing well bore packers from wells and in
which means is provided for directing a flushing fluid
solely through a passage at the lower end of the tool
or to divide the flow of such flushing fluid between such
passage and a port intermediate the length of the tool:

A further object of the invention is the provision of a
tool for removing well bore packers from wells including
means for cutting away the retaining slips and packing
element and a fishing tool for engaging the packer to
remove the same as a unit from the well there being means
provided to permit disengagement of the fishing tool from-
the packer in the event the same becomes jammed in the
well bore during removal therefrom. . '

Further objects and advantages of the invention will be
apparent from the following description taken in con-
junction with the accompanying drawing wherein:

Fig. 1 is a side elevational view of a packer removing
tool constructed in accordance with this invention ‘and
showing a well casing in cross section, as well as a packer
to be removed, installed in the casing, and with the
packer removing tool in position prior to engaging the
packer;

Fig. 2 a view similar to Fig. 1, and with a portion of
the removing tool engaging the packer for the initial op-
eration of cutting a hole therethrough;

Fig. 3a a longitudinal sectional view showing a well
casing and the packer removing tool of this invention in
place therein and particularly showing the sléeve valve
for controlling the operation of a flushing fluid delivery
port with the port open for delivery of fluid therefrom;

Fig. 3b a sectional view of another portion of the- tool
of this invention and showing the annular cutter sleeve
in engagement with the retaining slips preparatory to com-
mencing the cutting operations; “e

Fig. 3¢ a sectional view showing the lower portion. of
the packer removing tool of this invention with the fishing
tool and cutting tool disposed below the packer and with
the dogs of the fishing tool in position to engage the
packer for removal thereof from the bore of the well;

Fig. 4 a sectional view' taken substantially on the line
44 of Fig. 3a; ;

Fig. 5 a sectional view taken substantially on the line
5—5 of Fig. 3¢ and showing the manner of mounting
the dog on the fishing tool; and o .

Fig. 6 a fragmentary sectional view showing the sleeve
valve in position to close the flushing fluid delivery port. .

With continued reference to. the drawing, there is
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shown .in Fig. 1 a well casing 16 in which has been in-
stalled a conventional well bore packer 11, which packer
includes upper retaining slips 12, lower retaining slips 13
and a centrally located -yieldable packing member 14.
The slips 12 and 13 may be serrated as shown, in order
to bite into and firmly .engage the inner wall surface of
the casing 10 in order to hold the packer 11 in place, the
upper slips 12 operating to prevent upward movement of
the packer 11 and the lower slips 13 operating to prevent
downward .movement of the packer 11. The packing
member 14 firmly engages the inner wall surface of the
casing 10 :in order to prevent fluid flow upwardly or
downwardly in the casing 10 by the packer 11.

. As stated .above, ;the packer. }1 is installed in the cas-
ing 10 by ‘a special tool which operates to expand the
alips 12 and 13, as-well as the packing member 14 into
engagement with the inner wall surface of the casing 10
and normally the packer 11 is permanently installed in
the well. Since it is frequently necessary to remove a
packer -from a well bore, the tool of this invention has
been developed to expeditiously accomplish this purpose.

With particular reference to Figs. 34, 3b and 3c,
the packer removing tool -of this invention may ‘well
comprise. an -elongated body member 15 having an
axial :passage 16 extending therethrough and a reduced
wpper-portion 17 provided thereon. A sleeve 18 of sub-
stantially the same diameter as the body member 15 may
be:screw threadedly secured as at 19 to the body member
-15 _and -extend above the upper reduced portion 17 in
spaced concentric relation thereto to provide an annular
§pace. 20 which serves as a junk basket to receive chips
ar.other debris which is not-carried upwardly out of the
well by the flow of flushing fluid. In order to facilitate
entry :of such chips:or debris into the space 20 the upper
end of the sleeve 18 may be beveled as at 21. A threaded
socket 22 is provided in the upper end of the upper por-
tion 17 of the body member 15 to threadedly receive a
threaded .connecting-member 23 on the lower end of a
drill: string 24 and .it is to be noted that the drill string
24 is provided with a passage 25 which communicates
with the passage 16.in the body member 15.
© An-elongated cutter sleeve.26 of substantially the same
diameter as the body member 15 may comprise a plu-
rality of sections of tubing 27, 28 and 29 threadedly se-
cured together as at 30.and 31 and threadedly secured to
the:body member 15 as at 32. While the cutter sleeve 26
is .shown and described as comprising a plurality of
tubular sections, if desired such cutter sleeve may be
made .in :a single :piece, but in order to facilitate chang-
ing of the length of such sleeve for various applica-
tions thereof, the use of threaded sections is more con-
venient -and is to be preferred.  The lower end of the
lowermost section 27 .of the cutter sleeve 26 is provided
with cutting teeth .33 which provides an annular cutter,
the purpose of which will be later described.

A tubular member 34 is sécured by screw threaded
means or the like 35 to the lower end of the body mem-
ber 15 within the cutter sleeve 26 :and the passage .36 in
the tubular member 34 communicates with the passage
36:in:the body member 15. A sleeve valve and coupling
meniber-37 is threadedly secured at 38 to the lower end
-of the tubular member 34 and the sleeve valve and cou-
pling. member 37 is provided at the lower end with an
inturned flange 39 providing an upwardly facing: shoulder
48 which serves to define an elongated annular recess 41
disposed: bétween the lower end of the tubular :member
34 and the flange 39 within the sleeve valve 37. As best
shown in Fig. 4, the sleeve valve .and coupling member
37 is provided with splines 42 projecting into :thé recess
#1 .and ‘the purpose.of :such splines will ;presently appear.
Also-provided on:the flange 39 is packing means.43, the
purpose of which will be presently -described.

- An'eélongated spindle coupling element 44 is slidably
received in the sleeve valve and-coupling member 37 in
engagement with the packing -means :43-and :the: coupling
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element 44 is provided at the upper end thereof with an
outturned flange 45 disposed in the recess 41 in the sleeve
valve and coupling member 37 and, as shown in Fig. 4,
the coupling element 44 is provided with splines 46 mesh-
ing with the splines 42 on the sleeve valve and coupling
member 37 in order to prevent relative rotation between
such sleeve valve and coupling member and the coupling
element 44. The splines 42 and 46 permit relative slid-
ing movement between the coupling member 37 and
coupling element -44- within the limits determined by the
Tower end of the tubular-member 34 and the shoulder 40
on the flange 3% and as stated above, the splines prevent
relative rotation between the coupling member 37 and
the coupling element 44. An axial bore 47 extends
through the coupling element-44 and such bore communi-
cates with the passage 36 in the tubular member 34. A
radial port 48 in the coupling elément 44 communicates
with the axial bore 47 therein. While a single port 48
has been shown, it is to be understood that a plurality-of
such ports may be provided if this is desirable and the
operation of the two would be the same regardless of the
number of such ports provided.

An elongated spindle 49 is secured by the screw
threaded means or the like 5@ to the lower end of the
coupling element 44 and a fishing tool 51 is secured to
the lower end.of the spindle 49. The fishing tool 51 may
well comprise an elongated body 52 having a plurality of
elongated radial slots 53 therein. Dogs 54 are pivotally
mounted in the slots 53 intermediate the length thereof
and as best shown in Fig. 5, the inner ends 55 of the dogs
54 may be.positioned in the slots 53 and pivotally secured
therein by suitable bolts or pins 56. A shoulder 57 is
provided.on the body 52 of the fishing tool 51 below the
dogs 54 and seated on the shoulder 57 is a shear ring 58
and the purpose.of such shear ring will be later described.
In normal operation, the dog 54 will fold upwardly into
the upper portion 59 of the slot 54 and will open down-
wardly to a horizontal position, as shown in Fig. 3c,
where the dogs 54 will be supported in such horizontal
position by the shear ring 58. However, in the event of
an ‘excessive downward load on the dogs 54, the same
will move downwardly to shear the ring 58 which will
permit the dogs 54 to move downwardly into the lower
portion 69 of the slots 53. The reason for this manner of
operation of the dogs 54 will become apparent during the
description of the operation of the tool of this invention.

Secured to the lower end .of the fishing tool 51 is a
cutting tool 61 and an axial passage 62 extends through
the .spindle 49, the fishing tool 51, and the cutting tool
61, and this passage communicates with the bore 47 in
the coupling element 44.

In the operation of the tool of this invention, it -is
assumed that the cutter sleeve 26 is secured to the body
member 15 and that the cutting tool 61, fishing-tool 51
and spindle 49 are secured fo the body member 15
through the coupling -element 44, the sleeve valve and
coupling member 37 and the tubular member 34. With
the body member 15 secured to the lower end 23 of a
drill string 24, the teol is lowered .into a well until the
lower end of the cutting tool 61 engages the upper end of
a packer 11 installed :in ‘the well. . Should there be sand
or other debris -collected -on the upper surface .of the
packer 11, movement of the tool downwardly after the
lower. end of the cutting tool 61 contacts such sand or
debris, will operate-to move the coupling element 44 up-
wardly in the sleeve valve and coupling member 37 to the
position shown in Fig. 6, at which time the flange 39 and
packing means 43 will cover the radial port 48 and flush-
ing fluid traveling downwardly through the passage 25 in
the-drill string 24 and the tool will be discharged through
the ;passage 62 in the lower end of the cutting tool 61
to flush the sand and debris from the top of the packer
11. ‘Thereafter rotation of the drill string 24 and tool
of this invention will result in the cutting tool 61 cutting
a.central hole entirely through the packer 11 at which time
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the cutting. tool 61 and fishing tool 51 will project below
the packer 11 as shown in Fig. 3c. During the cutting
operation of the cutting tool 61 through the packer 11i,
the dogs 54 will be disposed in the upper portions 59
of the slots 53 in the fishing tool 5% in order to permit
the fishing tool 51 to follow the cutting tool 61 through
the packer 11. When the fishing tool 51 passes below the
packer 11 as shown in Fig. 3¢, the dogs 54 will move out-
wardly to the horizontal position shown in this figure, for
a purpose to be presently described.

Upon completion of the central hole of the packer 11,
the cutting teeth 33 on the lower edge of the cutter sleeve
26 will move into engagement with the upper slips 12 on
the packer 11 and rotation of the cutter sleeve 26 will
operate to cut away the slips 12 as well as the packing
member 14 and the lower slips 13. Movement of the
cutting tool 61 and fishing tool 51 below the packer 11
will result in downward movement of the spindle 49 and
coupling element 44 with respect to the valve sleeve and
coupling member 37 which exposes the radial port 48
as shown in Fig. 3a which will cause the flushing fluid
flowing downwardly through the tool to be discharged
through the radial port 48, as well as through the axial
passage in the cutting tool 61. The flushing fluid dis-
charging from the radial port 48 will operate to flush
chips and other debris resulting from the cutting action
of the cutters 33 on the cutter sleeve 26 and such chips
and debris will flow upwardly between the well casing
10 and the cutter sleeve 26 and in the event the chips
and debris are not carried to the top of the well by such
fluid flow, the same will be deposited in the annular space
20 provided by the sleeve 18 at the upper end of the body
member 15 of the tool of this. invention.

Upon completion of the cutting operation by the teeth
33 on the cutter sleeve 26, the packer 11 will be freed
from the inner wall surface of the well casing 18 and
the packer 11 will move downwardly into engagement
with the dogs 54 on the fishing tool 51. Thereafter, up-
ward movement of the fishing tool 51 will result in re-
moving the packer i1 from the well. If for any reason,
however, the packer 11 becomes jammed in the well and
it is not possible to remove the same therefrom, an up-
ward pull on the fishing tool 51 will impose a sufficient
load on the dogs 34 to shear the ring 58 thereby permit-
ting the dogs 54 to move downwardly into the lower por-
tions 60 of the slots 53 in the body 52 of the fishing tool
51 thereby permitting removal of the fishing tool 51 and
cutting tool 61 upwardly through the central hole in the
packer E1. Thereafter the cutting operation may be re-
peated to free the packer and permit removal thereof from
the well. Normally, however, the packer 11 may be re-
moved by the single operation described above.

1t will, therefore, be seen that by the above described
inventicn there has been provided a relatively simple, yet
highly efficient packer removing tool which may be utilized
to free the packer and remove the same from a well in
a single operation and, at the same time, prevent the ac-
cumulation of chips or other debris in the well below the
location of the packer to be removed and furthermore,
there has been provided means to permit recovery of the
packer removing tool in the event the packer becomes
jammed in the well during removal thereof. Suitable
flushing means controlled by operation of the device has
been provided to assure removal of sand, chips and other
debris from the well, both before and during the packer
removing operation.

It will be obvious to those skilled in the art that various
changes may be made in the art without departing from:
the spirit and scope thereof and therefore the invention
is not limited by that which is shown in the drawing and
described in the specification but only as indicated in the
appended claims. :

What is claimed is:

1. A tool for removing a well bore packer of the type
having upper and lower slips engaging the inner wall of
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a well casing to hold the packer in place and an inter-
mediate packing member engaging the inner wall of the
well casing to prevent flow of fluid by the packer, said
tool comprising an elongated body member having an
axjal passage extending therethrough, a reduced upper
portion on said body member, a sleeve secured to said-
body member and extending above said upper portion
in spaced concentric relation thereto, a threaded socket
in the upper end of said upper portion for connecting
said body member to the lower end of a drill string with
said passage communicating with a passage in the drill
string, an clongated cutter sleeve removably secured to
the lower end of said body member, cutting teeth on the
lower end of said cutter sleeve to provide an annular
cutter, a tubular member secured to the lower end of
said body member within said cutter sleeve and com-
municating with said passage, a sleeve valve and cou-
pling member secured to the lower end of said tubular
member and comprising a sleeve having an inturned
flange at the lower end providing an upwardly facing
shoulder defining an elongated annular recess, splines on
said last named sleeve projecting into said recess and
packing means on said flange, an elongated spindle cou-
pling element slidably received in said sleeve valve in en-
gagement with said packing means, an outturned flange
on the upper end of said coupling element disposed in
said recess, splines on said coupling element meshing with
the splines on said sleeve valve.to prevent relative rota-
tion between said valve and said coupling element, an
axial bore extending through said coupling element and
communicating with said tubular member, a radial port
in said coupling element communicating with said -bore,
said sleeve valve being movably downwardly with respect
to said coupling element to close said port and said cou-
pling element being movably downwardly with respect
to said sleeve valve to- open said port, an elongated
spindle secured to the lower end of said coupling ele-
ment, a fishing tool secured to the lower end of said
spindle and comprising an elongated body having a plu-
rality of clongated radial slots therein, a dog pivotally
mounted in each slot intermediate the length thereof and
a shear ring surrounding said last named body below said
dogs, said dogs being movable upwardly within said slots
and downwardly to a substantially horizontal projecting
position in engagement with said shear ring, an excessive
downward load on said dogs serving to shear said ring
and permit said dogs to move downwardly into said slots,
a cutting tool on the lower end of said fishing tool and
an axial passage extending through said spindle, said
fishing tool and said cutting tool and communicating with
said bore, whereby with said port closed downward fluid
flow from the passage in said drill string will be entirely
through the passage in said cutting tool and with said
port open the fluid flow will be divided between said port
and the passage in said cutting tool.

2. A tool as defined in claim 1 in which said cutter
sleeve comprises detachably connected sections to facili-
tate changing the length of said cutter sleeve.

3. A tool for removing a well bore packer of the type
having upper and lower slips engaging the inner wall of
a well casing to hold the packer in place and an inter-
mediate packing member engaging the inner wall of the
well casing to prevent flow of fluid by the packer, said
tool comprising an elongated body member having an
axial passage extending therethrough, a reduced upper
portion on said body member, a sleeve secured to said
body member and extending above said upper portion
in spaced concentric relation thereto, a threaded socket
in the upper end of said upper portion for connecting
said body member to the lower end of a drill string with
said passage communicating with a passage in the drill

. string, an elongated cutter sleeve removably secured. to

w

the lower end of said body member, cutting teeth on the
lower end of said cutter sleeve to provide an annulat
cutter, a tubular member secured to the lower end of



3,004,114

siid. bedy member within said cuiter sleeve and com-
municating’ with said passage, a sleeve valve and coupling
member secured to the lower end:of said tubular mem-
ber: anid comprising a sleeve having an inturned flange at
the lower-énd providing an upwardly facing shoulder de-
fining an ‘¢longated -annular recess, splines on said last
mamed sleeve projecting - into. said recess and packing
mieans on-said flange, an elongated spindle coupling ele-
ment slidably received in said sleeve valve in engagement
with said ;packing means, an-outturned ﬂange on the up-
per- end of said coupling.element dispesed in said recess,
splines- on-said coupling element meshing with the splines
with:said sleeve valve to prevent rélative rotation between
said valve and said coupling element, an axial bore ex-
tendmg through ‘said coupling element and communicat-
ing-with said ‘tubular member, a radial port in said cou-
pling eélement- communicating with said bore, said sleeve
valve ‘being -movable -downwardly with respect to said
coupling élément to close said port and said coupling
element being movable downwardly with respect to said
sleeve vilve :to-open said port, an elongated spindle se-
eured to the lower end of said coupling element, a fish-
itig tool secured to ‘the lower end of said spmdle and
comprising  an elongated.body having a plurality ‘of elon-
gated radial slots thérein, a dog pivotally mounted in
each slot intermediate the length thereof and shear means
on said last named body below said dogs, said dogs be-
ing-mevable -upwardly within said slots and downwardly
to a ‘substantially horizontal projecting position in en-
gagement 'with said ' shear means, an excessive down-
ward load on said dogs serving to shear said means to per-
mit said dogs to move downwardly into said slots, a cut-
ting -tool - on -the -lower end of said fishing tool and an
axial passage extending through said spindle, said fishing
tool and said cutting tool and communicating with said
bore, ‘whereby with said-port closed downward fluid flow
from ‘the 'passage in said drill string will be entirely
through the-passage in said cutting tool and with said port
open the fluid flow will be divided between said port and
the-passage in ‘said cutting tool.

4, A -tool for removing a well ‘bore packer of - the
type -having upper and lower slips engaging the inner
will of a-well casing to hold the packer in place and
an - ‘intermediate packing member engaging the inner
‘wall of ‘the well casing to prevent flow of fluid by the
packer, said tool comprising an elongated body mem-
ber ‘having-an axial passage -extending therethrough, a
threaded -socket :in the upper end of said body mem-
ber for connecting said body member to the lower end
of 'a drill “string ‘with said passage communicating with
a -passage ‘in the drill string, an elongated cuiter sleeve
removably secured to the lower end of said body member,
cutting teeth ‘on'the lower end of said cutter sleeve ic
provide ‘an -annular cutter, a tubular member secured
to the lower end of said body member within said cutter
sleeve -and communicating with said passage, a ‘sleeve
valve and coupling member secured to the lower end of
said tubular member -and comprising a sleeve having
an ‘inturned flange-at the lower end providing an- up-
wardly facing shoulder ‘defining an elongated annular
Tecess, splines -on said last named sleeve projecting into
#aid recess and packing means on said flange, an eion-
gated spmdle ‘coupling element slidably received in said
sleeve valve:in engagement with said packing means, an
outturned ﬂange on the upper end of said coupling ele-
ment disposed: in said -recess, splines on said coupling
element “meshing ‘with the splines on said slesve valve
to prevent relative rotation between said valve and said
coupling ‘element, .an axial bore extending through said
couphng element .and commumcatmg with said tubu-
larimember,:a radial port-in said coupling element com-
municating ' w1th -said bore, said sleeve valve being mov-
aﬂexdownwardly with respect to-said coupling element
to: close said:port:and said.coupling element being mov-
able:downwardly with. respect.to.said :sleeve valve to
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open said port, an elongated spindle secured to the lower
end of said coupling element, a fishing tool secured to the
lower end of said spindle and comprising an elongated
body having a plurality .of elongated radial slots therein;
a dog pivotally mounted in each slot intermediate the
length thereof and shear means on said last named body
below said dogs, said dogs being movable upwardly with-
in said slots and downwardly to a substantially horizontal
projecting position in engagement with said shear means,
an excessive downward load on said dogs serving to
shear said shear means and permit said dogs to .move
downwardly into said slots, a cutting tool on the lower
end of said fishing tool and an axial passage extending
through said spindle, said fishing tool and said cutting
tool and communicating with said bore, whereby -with
said port closed downward fluid flow from the passage
in said drill string will be. entirely in the passage in
said cutting tool and with said port open the fluid flow
will be divided between said port and the passage in said
cutting tool.

5. A tool for removing a well bore packer of the type
having upper and lower slips engaging the inner wall of
a well casing to hold the packer in place and an inter-
mediate packing member engaging the inner wall of the
well. casing -to prevent flow of fluid by the packer, said
tool comprising an elongated body member having an
axial passage extending therethrough, a threaded socket
in -the upper end of said body member for connecting
said body member to the lower end of a drill string with
said passage communicating with a passage .in the drill
string, an elongated cutter sleeve removably secured
to the lower end of said body member, cutting teeth
on the lower end of said cutter sleeve to provide an
annular .cutter, a tubular member secured to the lower
end of said body member within said cutter sleeve and
communicating ‘with said passage, a sleeve valve..and
coupling member and comprising a sleeve having an:in-
turned flange at the lower end providing an upwardiy
facing shoulder defining an elongated annular recess,
and packing means.on said flange, an elongated spindle
coupling element slidably received in said sleeve valve
in engagement with said packing means, an outturned
flange on the upper end of said coupling element dis-
posed in said recess, means to prevent relative rotation
between said valve and said coupling element, an axial
bore extending through said coupling element and com-
municating with said tubular member, a radial port -in
said coupling element communicating with said bore, said
sleeve valve being movable downwardly with respect.to
said. coupling element to close said port and said coupling
element being movable downwardly with respect to said
sleeve valve to open said port, an elongated spindle se-
cured to the lower end of said coupling element, a fishing
tool secured to the lower end of said spindle and com-
prising an elongated body ‘having a plurality of elon-
gated radial slots therein, a dog pivotally mounted in
each slot intermediate the length thereof and shear means
on said last named body below said dogs, said dogs being
movable upwardly within said slots and downwardly to
a.substantially horizontal projecting position in engage-
ment with said shear means, an excessive downward
load on said dogs serving to shear said shear means and
permit said dogs to move downwardly into said slots, a
cutting tool on the ‘lower end of said fishing tool -and
an axial passage extending through said spindle, said fish-
ing tool and said cutting tool and communicating with
said bore, whereby with said port closed downward fluid
flow from the passage ‘in said drill string will be en-
tirely through the passage in said cutting tool and with
said port open the fluid flow will be divided between
said port and the passage in said cutting tool.

6. A tool for removing a well bore packer of the type
having upper and lower slips engaging the inner-wall of
-2 well casing.to thold :the packer in place and: an inter-
mediate packing: member -engaging ‘the :inner. wall:of :the
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well casing to prevent flow of fluid by the packer, said
tool comprising an elongated body member having an
axial passage extending thersthrough, a threaded socket
in the upper end of said body member for connecting
said body member to the lower end of a drill string with
said passage communicating with a passage in the drill
string, an elongated cutter sleeve removably secured to
the lower end of said body member, cutting teeth on
the lower end of said cutter sleeve to provide an annular
cuiter, a tubular member secured to the lower end of
said body member within said cutter sleeve and com-
municating with said passage, a sleeve valve and coupling
member secured to the lower end of said tubular mem-
ber and comprising a sleeve having an inturned flange at
the lower end providing an upwardly facing shoulder
defining an elongated annular recess and packing means
on said fiange, an elongated spindle coupling element slid-
ably received in said sleeve valve in engagement with said
packing means, means to prevent relative rotation be-
tween said valve and said coupling element, an axial
bore extending through said coupling element and com-
municating with said tubular member, a radial port in
said coupling element communicating with said bore,
said sleeve valve being movable downwardly with respect
to said coupling element to close said port and said cou-
pling element being movable downwardly with respect to
said sleeve valve to open said port, an elongated spindle
secured to the lower end of said coupling element, a fish-
ing tool secured to the lower end of said spindle and
comprising an elongated body having a plurality of
elongated radial slots therein, a dog pivotally mounted
in each slot intermediate the length thereof and shear
means on said last named body below said dogs, said
dogs being movable upwardly within said slot and down-
wardly to a substantially horizontal projecting position
in engagement with said shear means, an excessive down-
ward load on said dogs serving to shear said shear means
and permit said dogs to move downwardly into said slots,
a cutting tool on the lower end of said fishing tool and an
axial passage extending through said spindle, said fishing
tool and said cutting tool and communicating with said
bore, whereby with said ports closed downward fluid
flow from the passage in said drill string will be entirely
through the passage in said cutting tool and with said
port open the fiuid flow will be divided between said
port and the passage in said cutting tool.

7. A tool for removing a well bore packer of the type
having upper and lower slips engaging the inner wall of
a well casing to hold the packer in place and an inter-
mediate packing member engaging the inner wall of the
well casing to. prevent flow of fluid by the packer, said
tool comprising an elongated body member having an
axial passage extending therethrough, a threaded socket
in the upper end of said body member for connecting said
body member to the lower end of a drill string to said
passage communicating with a passage in the drill string,
an elongated cutter sleeve removably secured to the lower
end of said body member, cutting teeth on the lower end
of said cutter sleeve to provide an annular cutter, a sleeve
valve and coupling member connected to the lower end of
said body member and comprising a sleeve having an
inturned flange at the lower end providing an upwardly
facing shoulder defining an elongated annular recess and
packing means on said flange, an elongated spindle cou-
pling element slidably received in said sleeve valve in
engagement with said packing means, means to prevent
relative rotation between said valve and said coupling
element, an axial bore extending through said coupling
element and communicating with the passage in said
body member, a radial port in said coupling element com-
municating with said bore, said sleeve valve being mov-
able downwardly with respect to said coupling element to
close said port and said coupling element being movable
downwardly with respect to said sleeve valve to open
said port, an clongated spindle secured to the lower end
of said coupling element, a fishing tool secured to the

10

15

20

25

30

35

40

45

60

65

60

65

70

75

10

lower end of said spindle and comprising an clongated
body having a plurality of elongated radial slots therein,
a dog pivotally mounted in each slot intermediate the
length thereof and shear means on said last named body
below said dogs, said dogs being movable upwardly with-
in said slots and downwardly to a substantially horizontal
projecting position in engagement with said shear means,
an excessive downward load on said dogs serving to shear
said shear means and permit said dogs to move down-
wardly into said slots, a cutting tool on the lower end of
said fishing tool and an axial passage extending through
said spindle, said fishing tool and said cutting tool and
communicating with said bore, whereby with said port
closed downward fluid flow from the passage in said drill
string will be entirely through the passage in said cutting
tool and with said port open the fluid flow will be divided
between said port and the passage in said cutting tool.

8. A tool for removing a well bore packer of the type
having upper and lower slips engaging the inner wall of
a well casing to hold the packer in place and an inter-
mediate packing member engaging the inner wall of the
well casing to prevent flow of fluid by the packer, said
tool comprising an elongated body member having an
axial passage extending therethrough, means for con-
necting said body member to the lower end of a drill
string with said passage communicating with a passage
in the drill string, an elongated cutter sleeve removably
secured to the lower end of said body member, cutting
teeth on the lower end of said cutter sleeve to provide an
annular cutter, a sleeve valve and coupling member con-
nected to the lower end of said body member and com-
prising a sleeve having an inturned flange at the lower
end providing an upwardly facing shoulder defining an
clongated annular recess and packing means on said
flange, an elongated spindle coupling element slidably
received in said sleeve valve in engagement with said
packing means, means to prevent relative rotation be-
tween said valve and said coupling element, and an axial
bore extending through said coupling element and com-
municating with the passage in said body member, a
radial port in said coupling element communicating with
said bore, said sleeve valve being movable downwardly
with respect to said coupling element to close said port
and said coupling element being movable downwardly
with respect to said sleeve valve to open said port, an
elongated spindle secured to the lower end of said cou-
pling element, a fishing tool secured to the lower end of
said spindle and comprising an elongated body having a
plurality of elongated radial slots therein, a dog pivotally
mounted in each slot intermediate the length therecf and
shear means on said last named body below said dogs,
said dogs being movable upwardly within said slots and
downwardly to a substantially horizontal projecting posi-
tion in engagement with said shear means, an excessive
downward load on said dogs serving to shear said shear
means and permit said dogs to move downwardly into
said slots, a cutting tool on the lower end of said fishing
tool and an axial passage extending through said spindle,
said fishing tool and said cutting tool and communicating
with said bore, whereby with said port closed downward
fluid flow from the passage in said drill siring will be
entirely through the passage in said cutting tool and with
said port open the fluid flow will be provided between said
port and the passage in said cutting tool. )

9. A tool for removing a well bore packer of the type
having upper and lower slips engaging the inner wall
of a well casing to hold the packer in place and an inter-
mediate packing member engaging the inner wall of the
casing to prevent flow of fluid by the packer, said tool
comprising an elongated body member having an axial
passage extending therethrongh, means for connecting
said body member to the lower end of a drill string
with said passage communicating with a passage in the
drill string, an elongated cuiter sleeve removably se-

_cured to the lower end of said body member, cutting teeth:

on the lower end of said cutter sleeve to provide an
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annular cutter;. a sleeve.valve and €¢oupling member:con-
mected :to the :lower :end:: of :said ‘body member; packing
means:in:said sleeve, an:elongated :spindlé coupling-ele-
ment slidably recéived:in said:sleeve valve in.engagement
withsaid packing-means, :means. to prevent:relative rota-
tion :between said valve and - said coupling element, an
axial ‘bore extending through -said coupling elemént and
communicating with the passage in said -body .member,
a radial :port :in :said " coupling :element communicating
with :said ‘bore;. said sleeve valve being movable down-
wardly with .respect to said coupling element ‘to close
said port and said coupling element:béing movable down-
wardly with respect ‘to said sleeve ‘valve to open said
pect,.an elongated spindle -secured to the lower end of
said. coupling element, a fishing:tool secured:to the lower
end. of said spindle and :comprising -an’ elongated body
having a plurality of -elongated radial slots therein, a
dog' pivotally :mounted :in- each slot ‘intermediate . the
length thereof and shear means: on said last.named body
below said:dogs, said dogsibeing imavable upwardly with-
in said slots and: downwardly to a substantially horizontal
projecting position in:engagement with said shear means,
an excessive downward:load on said dogs serving:to shear
said shear means and permit said dogs to. move down-
wardly intosaid slots;.a cutting tool on the lower end
of said:fishing tool and an-axial passage extending through
said spindle, said fishing tool and said cutting tool and
communicating with said -bore -whereby with said -port
closed downward fluid flow from the passage in said
drill string will ‘be ‘entirely through the passage in said
cutting 'tool and - with said port open the fluid flow will
bedivided between said port and the passage in said
cutting.tool.

10.- A tool -for removing a -well bore packer .of the
type-having upper and:lower slips engaging the inner wall
of a well casing to hold the packer in place and an in-
termediate packing member engaging the inner wall of
the ‘well casing to prevent flow of fluid by the packer,
said 'tool .comprising an:elongated body member having
an.axial passage extending ‘therethrough, means for con-
necting said body member ‘to the lower end of a drill
string with said -passage -communicating with -a passage
in the drill string, an elongated cutter sleeve removably
secured to -the lower: end .of said body,:cutting .teeth on
the Jower end of said cutter sleeve to provide an:annular
cutter, a sleeve valve and coupling member connected to
the ‘lower ‘end of said ‘body member, packing means in
said sleeve, -an elongated ‘spindle coupling element slid-
ably ‘received in said sleeve valve in engagement with
said packing means, means to prevent relative rotation
between said valve and said coupling element, an axial
bore -extending through said coupling -¢lement and com-
munciating ‘with the: passage ‘in -said body member, a
radidl port in said coupling element communicating with
said ‘bore, said sleeve valve being movable downwardly
with ‘respect to said coupling element to close said port
and said . coupling -élement being movable downwardly
with respect to said sleeve valve to open said port, an
elongated spindle secured to ‘the lower end of said cou-
pling element, a fishing tool secured to -the lower end
of -said spindle and comprisifig an elongated body hav-
ing a plurality of elongated radial slots therein, a dog
pivotally mounted in -each slot intermediate the length
thereof and shear means on said last named body, said
-dogs being movable upwardly within said slots and down-
wardly to a-substantially horizontal projecting position
in engagement with said shear means, an excessive down-
‘ward load on said dogs serving to shear said shear means
and permit said dogs to move downwardly into said
slots, a cutting tool on the lower end of said fishing tool
and an axial passage extending through said spindle, said
fishing tool and said cutting tool and communicating
‘with said bore, whereby with said port closed downward
fhuid flow from the ‘passage in said drill string will be
sentireély through 'the passage in said cutting tool and with
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12
said port open the fluid flow will be divided between said
port and the passage in said cutting tool.

11, A tool for removing a well bore packer of the
type having upper -and lower slips engaging the -inner
wall of a well casing to hold the packer in place and
an -intermediate packing member engaging the inner
wall -of the well casing to prevent flow of fluid by .the
packer, said tool comprising an elongated body member
having an- axial passage extending therethrough, means
for connecting said body member-to the lower end of
a drill string with said passage communicating with a
passage in said drill string, an elongated cutter sleeve
removably secured to the lower end of said body mem-
ber, cutting teeth on the lower end of said cutter sleeve
to provide an annular cutter, a sleeve valve and coupling
wmember connected to the lower end of said body mem-
ber, packing means in said sleeve, an elongated spindle
coupling element slidably received in said sleeve valve
in engagement with said packing means, means to prevent
relative -rotation between said -valve and said coupling
clement, an axial bore extending through said coupling
element .and communicating with the passage 'in said
body miember; a radial port in said coupling element
communicating with said bore, said sleeve valve being
movably dowawardly with respect to said coupling ele-
ment to-close said port and said coupling element being
movable downwardly with respect to said sleeve valve
to open said port, an elongated spindle secured to the
lower end of said coupling element, a fishing too! secured
to the Jower end of said spindle and comprising an
elongated body having a plurality of elongated radial slots
therein, a-dog pivoially mounted in each slot intermediate
the length thereof, said dogs being movable upwardly
within said slots and downwardly to a substantially hori-
zontal projecting position, means to releasably suppert
said dogs in a horizontal position, an excessive down-
ward load on said dogs serving to move said dogs down-
wardly into said slots, a cutting tool on the lower end
of said fishing tcol and an axial passage extending through
said spindle, said fishing tool and said cutting tool and
communicating with said bore, whereby with said port
closed downward fluid flow from the passage :in -said
driil ‘string will be entirely through the passage in said
cutting tool and with said port open the fluid flow
will be divided between said port and the passage in said
cutting tool.

12. A tool for removing a well bore packer of the
type having upper and lower slips engaging the inner
wall of -a well casing to hold the packer in place and
an intermediate packing member engaging the inner
wall of the well casing to prevent flow of fluid by the
packer, -said tocl comprising an elongated body :mem-
ber ‘having. an axial passage extending therethrough,
means for comnecting said-body member to the lower
end of a drill string with -said passage communicating
with a passage in said-drill string, an elongated cutter
sleeve removably secured to the lower end of said body
member, cutting teeth -on the lower end of said cutter
sleeve -to provide an annular cutter, a sleeve valve and
coupling member connected to the lower end: of ‘said
body member, packing means in said sleeve, an elon-
gated spindle coupling element slidably received in said
sleeve valve in ‘engagement with said packing means,
means to prevent relative rotation between said valve and
sald coupling element, an axiel bore extending through
said coupling- element and communicating with the pas-
sage in'said body member; a radial port insaid coupling
element communicating with said bore. said sleeve valve
being movably downwardly with respect to said coupling
element to ¢lose said port:and said coupling element being
movable ‘downwardly with respect to- said sleeve valve
to .open said port, an elongated “spindle secured to the
lower end of said coupling -element, a fishing tool -se-
cured o' the lower end of said spindle, packer engag-

ing means on said fishing tool to engage and remove



2,004,114

14
the packer from the well, an excessive downward load the passage in said cutting .t_oc_>1 and with sai_d port
on said packer engaging means serving to move the open the fluid flow will be divided between said port

same out of engagement with the packer, a cutting tool  and the passage in said cutting tool.
on the lower end of said fishing tool and an axial passage

extending through said spindle, said fishing tool and 5 References Cited in the file of this patent
said cutting tool and communicating with said bore, UNITED STATES PATENTS
whereby with said port closed downward fluid flow from 2,762,438 Naylor e Sept. 11, 1956

the passage in said drill string will be entirely through 2,859,943 Chadderdon e~ Nov. 11, 1958



