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1

"This invention relates to a well tOol and par-
tieularly to a fishing tool for use in recovering
from the bottom of .a wéll various objects such
‘s broken- parts of ‘tools, loose piéces-of metal,
bit cones, and the like, which, unless removed,
“present obstacles to the further drilling of the
‘well bore and are-hazardous-to the operation of
“the'drilling tools. F‘lshmnr tools employed. for this
‘purpose are termed, in oil -industry parlance,
“junk baskets.” )

Conventional junk baskets are made in various
forms, Generally, the tool comprises a ‘tubular
_body having a large bored chamber at its bottom
Which is lowered on the end of a string of pipe
to the bottom of the well where the ‘objects to
be'recovered are lodged. Where the objects to'be
recovered are relatively ‘small 'in size, the tool
may be provided with -an external “siéeve -posi-
‘tioned above the lower end of -the tool and open
at its upper end to provide an annular pocket
or basket to recéive these smaller sized objects
as they are washed  upwardly 'in the annular
- space between the -tool and the ‘wallof the well
‘bore by wash liquid which -is circulated :down-
wardiy through the bore of -the tool and thence
ubwardly in the annular space between the tool
and the wall of the well bore. The reduction in
Veloclty of the wash -liquid as it -flows upwardly
past the ‘tool -allows the foreign objects to settle
out -and be trapped in the -external basket.

Where ‘the foreign objects-are too-large to be
Taught - -in  the external basket, they may be
‘Washed or forced into the large-bored ‘chamber
in ‘the lower end of the-tool by providing by-pass
channels in the tool body whereby the wash
liquid ay be dlrected from a point along the
bore of the tool above the chamber to the exte-
rior of the tool and thence downwardly around
the bottom -of the tool to the ‘interior thereof to
‘thereby wash the obJect into. the interior of -the
Yool by this so- called “1everse ‘circulation.” The
bottom of the toolis normally -provided with suit-
able retainer means :to retain the-objects inside
“the body The bottom of the body may -also be
provided Wwith cuttmg or m1111ng teeth so that
rotation..of the body will cut a core- from the
“bottom of the ‘well ‘which enters the interior of
the tool carrying on its upper end the obJects
to ‘e recovered.

One of the pr1nc1pal disadvantages. ‘of present
types of junk baskets havmg mezns for both
naormal and révetrse c1rcu1at10n of the wash liquid,
is that onice ‘the. tool i in the well and is oper-
ated to change the ¢ ulation from normal to
Teverse o1rculat1on it cannot be ‘changed back
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to normal c1rcu1atlon w1thout removmg the tool
from the well, although in many mstances 1t is
highly desirable to be able to repeatedly alternate
the mrculatlon of the “wash liquid- from ‘normal
to reverse circulation.

A pr1nc1pa1 obJect of ‘this 1nvent1on IS to pro-
vide an improved form of junk basket by ‘which
all .of the several.described types ~of recovery
oper atlon may be’ select1vely performed individu-
ally or 51multaneously

A primary obJect is to prov1de a form of Junk
basket in wh1ch c1rcu1at1on of the wash fluid

_may be changed from normal to reverse mrcula-

tion as often as des1red without removing the
tool from the Well ) .

Other and more spec1ﬁc obJects and advantages
of  this: 1nventxon will become- apparent from the
following detaﬂed descr1pt1on when read in .con-
junction with the -accompanying drawings which
illustrate one -useful embodiment in -accordance
with this 1nvent1on

In the, drawings;

Pig. 1 is a 10ng1tud1nal sect1ona1 view of the
tool in accordance with the ‘present invention,
the parts being shown in the posmons ‘oeeupied
during normal circulation of wash liquid through
the tool;

Fig. 2is a ‘cross-sectional view along hne 2—2
of Fig. 1;

Fig. 3 isa cross-sectmnal view along l1ne 3—3
of Fig. 1;

Pig. 4 is-a cross-sectlonal view along line #——4

’of Fig. 1;

‘Fig. 5 is a long1tud1nal sectlonal view along
line 5—5 of Fig."2 being generally similar to Fig. 1
but angularly oriented relative thereto, and show-
ing the parts in the positions occupied during
reverse ‘circulation of the wash liquid through
the tool; and

Fig. 6 is g perspective view of one of the detalls
of the device. .

Referrmg to the drawmgs, it will be Seen that
the tool. is composed of three major portions; a
bottom shoe, designated generally by the numeral
10, a reverse circulation sub, designated ‘gener-

" ally by the numeral 11, and a top.basket; ‘desig-
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nated generally by the numeral 12. These por-
tions are connected together in coaxial end-to-
end relation to form a continuous ecylindrical tool

of substantially uniform. ‘externil ‘diameter

adapted to. be inserted in the bors of a well 13.
. Bottom shoe 10 is composed of a tubular body
4 ha.v1ng a relatlvely large diameter bore {5 and
prov1ded at its lower end with downwardly -pro-
jecting c1rcumferent1ally arranged milling teeth
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i6. At its upper end the wall of body {4 is in-
ternally threaded to receive an externally thread-
ed pin 17 forming the lower end of reverse cireu-
lation sub 1. The lower end of pin {7 which
projects into bore {5 forms a downwardly facing
annular shoulder 18. The lower end of body {4
just above teeth {8 is provided with an upwardly
facing annular shoulder (9. A catcher collar 28
is rotatably seated on shoulder {8 and is pro-
vided with g plurality of radially inwardly pro-~
jecting catcher fingers 21 adapied to retain in
the bore of body {4 any objects which enter the
bottom of the tool. The catcher collar may be of

any generally conventional design suitable for -

this purpose. As illustrated, (see particularly
Fig. 6), collar 28 is provided with a plurality of
angularly spaced longitudinal slots 22 having the
fingers 2{ hingediy journalled therein by means
of hinge pins 23. The bottoms of slots 22 from
stops to hold the fingers in the generally horizon-
tal position, the fingers being free fo swing up-
wardly to the vertical position in slots 21 to per-
mit entry of an object into the bore of the body.
Coil springs 24 are connected between hinge pins

23 and collar 2§ and are arranged to urge the 2:

fingers to the horizontal position to thereby re-
tain within the body any object which has en-
tered therein.

The uprper end of collar 28 forms an upwardly

facing annular shoulder 25. Supported between

shoulders 8 and 23 is a tubular sleeve 28 which
is dimensioned so as to be freely rotatable be-
tween these shoulders relative to body (4. Sleeve
26 is provided with a plurality of angularly uni-
formly spaced, longitudinally extending, elon-
gated openings 27. The wall of body 14 oprosite
sleeve 26 is provided with a plurality of angulariy
uniformly spaced holes 283 having diameters
smaller than the width of openings 27. A greater
number of holes 28 than openings 27 is provided
in order that one or more of the holes 28 will al-
ways be in registration with one or more of the
openings 27 irrespective of the angular position
of sleeve 26 relative to body 14.

Reverse circulation sub {1 comprises a tubular

body 29 having a relatively large diameter bore
30 of substantially the same diameter as that of
sleeve 26 with which it is in open communica-
tion. At its upper end body 29 is provided with

an internally threaded socket 31 adapted fo re- ;

ceive an externally threaded pin 32 forined on
the lower end of upper basket 12. At its upper
end adjacent the bottom of socket 81, the hore
of body 29 is closed by means of a plate 33. A

plurality of angularly spaced reverse circulation s;

wash pipes 34 extend downwardly through plate
33 and thence outwardly through the wall of
body 29 to the exterior thereof by way of ports
34a positioned at points somewhat above the
lower end of the sub. Communication is thus
provided between the interior of the tocl above
plate 33 and the exterior of body 28. A plural-
ity of circumferentially spaced openings 35 ave
provided in a medial portion of the wall of body
29 at or slightly above the level of ports 24z to
provide communication between bore 38 and the
exterior of body 28. It will be understood that
the area 6f openings 35 will be made sufficiently
large to permit free cireulation of wash liguid
through the interior of the tooi from the kottom
thereof to its exterior, and will usually be at least
as great as the area of wash pipes 34. Plate 32
is provided with 2 central opening 2§ in which
is mounted a downwardly extending tubular valve
cage 37 having an annular seat 33 at its upper
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end opening to the upper face of plate 33. A
disk valve 39 is mounted above seat 38 and is pro-
vided with a stem 40 which projects downwardly
hrough the bore of seat 38 and extends slidably
through. a guide spider 41 in the lower end of
cage 37. The lower end of stem 48 which projects
below spider 41 is threaded and carries one or
more adjusting nuts 42. A coil spring 43 sur-
rounds stem 20 and is held in compression be-
tween valve 38 and spider 4{ to normally urge
valve 39 to the open position relative to seat 38.
By adjustment of nuts 42 the force of spring 43
exerted against valve 39 may be adjusted as de-
sired.

An internal wash pipe 44 of relatively restricted
diameter extends downwardly through plate 32
to an intermediate level inside bore 39, and fermi-
nates in an upwardly curved discharge nozzle 45.

Upper basket 12 comprises a generally cylin-
drical body 45 having g relatively narrow axial
bore £5 which widens out at its lower end and
communicates with the upper ends of wash pipes
24 and 44 and valve seat 38. At an intermediate
point above pin 22 the external diameter of body
45 is reduced to form g shank 47 which termi-
nates at its upper end in an externally threaded
pin 43 by which the tool is connected to the end
of an operating pipe string 49 having g bore 59
communicating with bore #46. Concentrically
surrounding shank 471 and radially spaced there-
from is a collar 51 which may be formed as an
integral upward extension of the outer surface of
body 45. The annular space between collar 5
and shank 471 forms an annular chamber or
basket 82 which is open at its upper end and
adapted to trap and retain small objects or for-
eign particles which settle out of the wash liquid
flowing upwardly in the well bore past the ex-
terior of the basket. Openings §3 are provided
in the wall of collar 51 adjacent the bottom of
the basket to permit passage of liquid there-
through.

The above-described tool operates in the fol-
lowing manner: The tool, assembled as described
and connected to operating pipe 50, is lowered
thereby to the bottom of well (3.

If it is desired to recover relatively small ob-
jects, circulation of wash liquid will be begun
through bores 58 and 46 at a relatively low

‘rate such that the force of spring 43 will be

sufficient to hold valve 39 in the open position
against the pressure exerted thereon by the wash
liquid, as seen in Fig. 5. The wash liquid will
then circulate normally, that is, the major por-
tion will flow through the open valve and the
bores of sub 29 and shoe {4 to the well bottom
and - thence upwardly between the exterior of
the tool and the wall of the wall bore. The
velocity of the liquid washing across the bottom

~of the well will ordinarily be. sufficient to carry

the smaller foreign objects upwardly to a point
above basket 52 where the increase in area of
the annular space, because of the reduction in
diameter of shank 47, will cause a lowering of
the velocity of the wash liquid sufficient to allow
the foreign particles to settle downwardly and
be trapped in basket 52. It will be understood
that some portion of the liquid will flow out-
wardly through wash pipes 34 and openings 27,
28. Also a portion of the liquid will be circu-
lated by internal! wash pipe 44 through the in-
terior of sub 29 and will discharge into the well
bore through openings 35, thereby aiding in keep-
ing the interior of the fool cleared of mud and
cuttings. TLiquid entering basket 52 will return
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1o the main stream thereef through openings 53.
It will be understood also that by rofating op-
erating pipe 49, the tool may be rotated to employ
the milling action of teeth 16 to aid; if found
necessary, in lowering the toal to the well bottom.

If objects larger than those which .can be ac-
commodated in basket 52 must be removed, the
volume of wash liquid is increased sufficiently
to exert a degree of pressure on valve 39 suffi-
cient to overcome the opposing force .of spring
43 and to thereby move valve 39 to the closed
position on seat 38, as best seen in Fig, 1. The
major portion of the wash liquid will thus be
diverted through wash pipes 34 and will be dis-
charged at relatively high velocity downwardly
against and along the wall of well {3 and across
the bottom of the well below the lower end of
shoe 10 and into the bore of the shoe sweeping
foreign objects into the interior of the tool. The
wash liquid will - discharge from the interior of
the tool to the exterior thereof through openings
21, 28 and openings 35, whence the liguid will
continue upwardly through the well bore to the
surface.

If found necessary or desirable, the tool may
be rotated as the washing is conducted to wash
around the foreign objects and allow the open
end of the tool to pass over -and enclose the
objects. The rotation of the tool may also be
employed to cut a core from the well bottom
which will enter the bottom of the tool lifting
objects lying on its upper end into the bore -of
the tool. The wash liquid circulating through
the tool will wash away sand, clay, cuttings and
similar detritus to better enable the tool to ac-
commodate the larger objects. Internal wash
pipe 44 will also circulate wash liquid through
the interior -of the sub to keep it cleared of mud
and cuttings. )

When a core or large foreign object enters
the bottom of the tool, it will frictionally en-
gage sleeve 26 and fingers 21.
rotatable arrangement provided between sleeve
26 and collar 28 and the body of shoe 10, per-

mits continued rotation of the latter while sleeve ;

26 and collar 20 may be held stationary by a
core or large object which has entered the in-
_terior of the tool. The described relative ar-
rangement of openings 27 and 28 allows escape
of wash liquid from the interior of the shoe ir-
respective of the relative positions of the shoe
and sleeve 26.

When the large objects have been deposited
in the interior of the tool, the volume of wash
liquid may be reduced, allowing valve 39 to open
and restoring normal circulation, whereby fur-
ther washing of the wall to remove any addi-
tional small objects may be conducted.

Tt may be desired to repeatedly switch between
normal and reverse circulation in order to effec-
tively remove both small and large foreign ob-
jects. By means of the described valve arrange-
ment this may be done as often as desired with-
out removing the tool from the well, by merely
changing the rate of introduction of wash liquid
to pipe 58, thereby providing a great deal of
flexibility for employing the tool to meet a wide
variety of conditions encountered in a well.

It will be understocd that numerous altera-
tions and changes may be made in the details
of the illustrative embodiment within the scope
of the appended claims but without departing
from the spirit of this invention.

What we claim and desire to secure by Letters
Patent is:

The relatively -
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1. A fishing tool for -wells, -tomprising, an
elongated tubular body adapted to be lowered in
a well on a pipe, an enlarged internal chamber
in said body opening through its lower end, a

«closure for the upper -end of said chamber, a port

in =aid closure providing comimunication -between
said chamber and said pipe, fluid passages ex-
tending through said closure and outwardly and
downwardly through the wall of said body to the
exterior thereof at points above its lower end,
openings through the 'wall of said chamber from
‘the interior to the exterior thereof, and movable
yvalve means -controlling said port, said valve
means -including means normally resiliently
urging the valve means to the open positien
and said valve means being closable by flow of
fiuid from-said pipe -exceeding ‘a predetermined
rate.

2. A fishing ‘tool. for wells,  comprising, an
elongated tubular body adapted to be lowered ina
well on a pipe, an enlarged internal chamber in
said body opening through its lower end, a closure
for the upper end of said chamber, a port in said
closure providing communication between said
chamber and said pipe, fluid passagss extending
through said <closure and outwardly and down-
wardly through the wall of said body to the ex-
terior thereof at points above its lower end, open-
ings through the wall of said chamber from the
interior to the exterior thereof, movable valve
means ‘controlling said port, said valve means
including means normally resiliently urging the
valve means to the open position and said valve
means being closable by flow of fluid from said
pipe exceeding a predetermined rate;, and an an-
nular chamber open at its upper end mounted
on the exterior of said body adjacent its upper
end portion. :

3. A fishing to6l for wells, comprising, an
elongated tubular hody.adapted to be lowered
in a well on a pipe, an enlarged internal chamber
in said ‘body opening through its lower end, a
closure for the upper end of said chamber, a port
in said closure providing communication hetween
said chamber and said pipe, fluid passages ex-
tending through said closure and outwardly and
downwardly through the wall of said body to
the exterior thereof at points above its lower end,
openings through the wall of said chamber from
the interior to the exterior thereof, movable valve
means controlling said port, said valve means in-
cluding means normally resiliently urging the
valve means to the open position and said valve
means being closable by flow of fluid from said
pipe exceeding a predetermined rate, and a fluid
conduit extending through said closure down-
wardly into the interior of said chamber.

4. A fishing tool for wells, comprising, an
elongated tubular body adapted to be lowered.
in a well on a pipe, an enlarged internal chamber
in said body opening through. its lower end, a
closure for the upper end of said chamber, a port
in said closure providing communication between
said chamber and said pipe, fluid passages ex-
tending through said closure and outwardly and
downwardly through the wall of said body to the
exterior thereof at points above its lower end,
openings through the wall of said chamber from
the interior to the exterior thereof, movable valve
means controlling said port, said valve means
including means normally resiliently urging the
valve means to the open position and said valve
means being closable by flow of fluid from said
pipe exceeding a predetermined rate, and a tubu-
lar sleeve member mounted within the lower por-
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tion of said chamber for free relative rotation
with respect to said body, said sleeve member
carrying catcher elements for retaining objects
entering the interior of said sleeve member.

5. A fishing tool for wells, comprising, an
elongated tubular body adapted to be lowered
in a well on & pipe, an enlarged internal chamber
in said body opening through its lower end, a
closure for the upper end of said chamber, a port
in said closure providing communication between
said chamber and said pipe, fluid passages ex-
tending through said closure and outwardly and
downwardly through the wall of said body to the
exterior thereof at points.above its. lower end,
openings through the wall of said chamber from
the interior to the exterior thereof, movable valve
means controlling said port, said valve means
being resiliently urged to the open position rela-
tive to said port and arranged to be acted upon
by flow of fluid from said pipe exceeding a pre-
determined rate to close said pert, a tubular
sleeve member mounted within the lower portion
of said chamber for free relative rotation with
respect to said body, said sleeve member carrying
catcher elements for retaining objects entering
the interior of said sleeve member, and a plu-
rality of circumferentially spaced registering
openings through the wall of said sleeve member
and the opposite portion of said body.

6. A fishing tool for wells, comprising, an elon-
gated tubular body adapted to be lowered in a
well on a pipe, an enlarged internal chamber in
said body opening through its lower end, a.closure
for the upper end of said chamber, a port in said
closure providing communication between said
chamber and said pipe, fluid passages extending
through said closure and outwardly and down-
wardly through the wall of said body to the ex-
terior thereof at points above its lower end, open-~
ings through the wall of said chamber from the
interior to the exterior thereof, movable valve
means controlling said port, said valve means
being resiliently urged to the open position rela-
tive to said port and arranged to be acted upon
by flow of fiuid from said pipe exceeding a pre-
determined rate to close said port, a tubular

10

sleeve member mounted within the lower portion

~of said chamber for free relative rotation with

respect to said body, said sleeve member carry-
ing catcher elements for retaining objects enter-
ing the interior of said sleeve member, a plurality
of circumferentially spaced registering openings
through the wall of said sleeve member and the
opposite portion of said body, and an annular
chamber open at its upper end mounted on the
exterior of said body adjacent its upper end por-
tion.

7. A fishing tool for wells, comprising, an elon-
gated tubular body adapted to be lowered in a
well on a pipe, an enlarged internal chamber in
said body opening through its lower end, a closure
for the upper end of said chamber, passages pro-
viding communication between said pipe and the
exterior of said body for reverse circulation of
fluid from the pipe, a port in said closure pro-

viding a fluid circulation passage between said

pipe and the interior of said chamber, and veloc-
ity actuated valve means controlling said port,
said valve means being acted upon by the fluid
flowing from said pipe to move between port-
opening and port-closing positions in accordance
with predetermined variations in the rate of flow

- of said fluid whereby to selectively direct the
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circulation of fluid either to said reverse circu-
lation passages or to said fluid circulation pas-
sages. .

8. A fishing tool for wells according to claim 7
having an annular object-receiving chamber open
at its upper end mounted on the exterior of said
body adjacent its uppér end portion.

) ROBERT DONNELL..
JAMES RAY JENNINGS.
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