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This invention reléteg to a’method . of .retrieving. stuck.
drill collars froin a well bore, and -more particularly; but
not by way of limitation, .to a method or system of ream-

ing ouit key. seats in the well bore “while simultaneously: 15
helding the stuck . drill collars therein. 2

In the drilling of deep. wells scmetimes. deviations from -
true -vertical straightness of the .well bore.are -apparent.-
These deviaticns are caused by, successive .variations. of-
geological structure, and "tilt. as. made by, the- drilling

bit. In rotary drilliig practice of deep wells, the drill 20

bit constantly -tends to shift laterally -off.the .true.vertical
line of ‘the bore, thereby providing .what. is- known -as-.
crooked bores. A string of drill. collars is.usually inter--
posed. between the drilling .string .and: the :drill bit:. A

thickness to-impose additional weight: on:the. drill bit,-and
to lend rigidity or stiffriess to.the.lower .portion ..of the-.
drilling string for the transmission of the -torque.. These-
drill collar strings usually are of a length oftapproximately :
four ‘hundred to six-hundred. feet long,. and. with. the:
additional weight and rigidity provided thereby, will.tend -
to maintain a.straighter.bore .during .the -drilling .opera-
tion, The drill bit is larger in.diameter-than. the.drill :
collar, consequently leaving . sufficient. clearance -or -anmu-
lus between- the string of drill collars -and .the well. bore.:
in order to receive a wash’ over.pipe in the :event .the .
bit and the drill collar are Jost: or stuck.'in.a “Key seat?
portion of the well:bore.

Key seats.are due to the variance of the .drill.collars -
frem a true vertical having.a tendency to-drill a:crooked::
bore, caused by, the geclogical formation. or.too.-much:
weight applied. 'at the surface of ‘the well, When. the-
drilling collars vary from the vertical, they,rub against..

the well bore, thereby. providing an.off-set recess:in.the' 45

well bore which connects. with, and is in alignment with.:
the well bore itself. These off-set recesses. are -usually .
of much lesser diameter -due to the smaller.size. of -the
drill “cellars than that of ‘the . drill ‘bit,” and- areknown:
as “key seats.”

) ) 50
The kéy seat normally does not interfere with.the. drill-

ing until 'a pulling .job of the complete .drill:-string . is..
necessary, such as for example, when it :is.desired to.
replace a worn drill bit.with a new one. In such:instances,:.

thie operator will raise the drill string.and .the attendant - 55

drill collars out ‘of the well bore. until . the. drill. bit..is..
pulled upwardly into a kéy:seat. Normally .the drill:bit

is of a larger diameter than the key seat causing the .drill .
bit to hang up, or become stucktherein. . Unable to.see .

what .the condition. is, most: drilling .operators have -a: 60

tendency to throw the rig hoisting. equipment at the sur-

face of the well .into low gear for.hard pulling,.. which..
only causes the drill bit to stick or.wedge -up.in.the-key. .
seat much tighter, théreby.necessitating.a.reaming.and .
fishing operation for the stuck drill collar.and. bit..

In normal practice, the recovery of the stuck. drill.collar
and 'bit is ‘done by a stting. of wash_ over pipe.having.a
reaming shoe at the lower end.” B6th the shoe and. wash .
over pipe are of a diameter which'will pass.over the string,

of “drill ‘collars, and ‘move déwinwardly ‘in.the anmilis: 70

between the ‘collar-string and. the ‘well bore..: The. rotat-
ing-'wash-over "pipé ‘coming 'in “contact ‘with the-key .seat

-

drill collar is a tubular .link. of steel. having .a- substantial. =

30

35

2
will ream out the' strata tHeré-around, and” theréby
free the drill’ bit and the adjacent drill' colldr string.”

After the'key seat has been cut ‘away; the drill’ collars
become-loosened in‘the well bore, and will drop or falli
back to the bottom of the bore, which in most instances
cause considerable damage to the drill 'bit,” drill ‘collars
and the drill pipe.” Consequently; loosened “drill “collirs
are dropped back 'into ‘the ‘bore; and ‘another- fishing .job
is usually ‘necessary to rémove the broken bits and-the
like out ‘of the bottom of the ‘well bore so"the drilling
operation can continue;" It is'apparent such’extra fishing
jobs are time consuining :and ‘costly.’

This invention'is  primarily concernsd ‘with " a. method”
or-system of reaming drill’ collars and bits that-are. stuck.
in anoil well bore key seat in"such a manner that the
drill' collar and " attendant * drill’ bit” are " sihultdneously.
secured to’ the ‘wash -over ‘pipe to prevent the 1dosened:
drill collar string from falling dowh tG the bottom. of
the bore after becoming unstuck by thie réaming operation.:

An' important ' object: of .this invention is t¢ retricve:
stuck-drill collars and the attendant rock bit from. a kéy
seated recess of an-oil well bore in 2 ‘manner to prevent:
dropping’ of* the ‘drill colldr “to” the bottom. of ‘the bore .
upon becoming loosened from: the key seated TECEess.:.

And still ‘a further "object of “this invention. is t0- pro--
vide a method ‘of continuous redming for loosening stuck-
drill collars from a key seated Tecess of an. oil well bore:
while simultdneously assuring that ‘the drill. collar may ¢
be held in position ‘when loosened ‘from. the key, seated-
recess,” and ‘thereby prevent dropping to.the boéttom:of.
the‘well bore:

And still' anothier-object of this invention is to ‘retrieve:,
stuck drill collars from a key seated recess: of .a .well’
bore; and' catching and holding the ‘drill collars substatin.
tially in position as they are looseried during the reaming .
operation.

And:still anotheér object 'of this invention is to provide -
a‘system of retrieving-a drill ‘collar string stuck in-a.key;
seated recess of' a well bore by a continuous reaming ops
eration around ‘the-drill” collars ‘while simultaneously. in-
terconnecting the stuck drill“collar ‘with' the reaming. ap-
paratus, yet permitting downward movement around the.-
collar string.

And still- a further “object ‘of ‘this’ invention is to.dsili.
out-a key seated recess in’ whichis wedged a drill collar,:
and immediately catching the loosened drill collar supon:..
completing ‘the drilling of the keéy sest in order. to prevent..
dropping of the drill collar back. into the hole.

And-still another object of the invention is to retrieves
stuck - drill collars from*a key seated recess- of -a . well.:
bore by a fishing string providing ‘a ‘continuous reaming
operation which contemplates an’ addition of extra.joints s
of drill pipe to- the fishing string without. interruption. of..
the “reaming “operation,- and ‘immediately . catching . and -
holding a loosened:drill collar with the fishing string. .

An additional object of this invention.is to maintain.a.-
connection between a drill’ collar wedged in a key seat of..
a well bore during a reaming operation by a fishing.string,.
in ‘such ‘a manner to catch and hold the.loosened-collar-
and prevent dropping to the bottom of. the well bore, bat.:
permitting lowering of the held drill éollar to the bottom.of..
the well bore where the fishing string may be released from..
the collar and removed from.thée bore,

,Other ‘objects and advantages of the. invention witlibe
evident from the following: detailed description,:readin:s
conjunction with the accompanying.-drawings,- which il
lustrate my invention.

In.the drawings:.

Figure .1 is a:broken elevational view of ‘the. well-barey:
depicting a.crooked-bore drilling .operativn. .

Figure 2 is'a wiew taken.on lines 2—2:0f:Figil, .
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Figure 3 is a view similar to Fig, 1 depicting a drill bit
moved upwardly into stuck relation with a key seat recess,
and the wash over pipe disposed over the drill string with
certain parts broken away for clarity. .

Figure 4 is a view taken on lines 4—4 of Fig. 3.

Figure 5 is a view similar to Fig. 3 depicting downward
movement of the wash over pipe over the stuck drill col-
lar string,

Figure 6 is a view similar to Fig. 5 showing the wash
over pipe substantially adjacent the drill bit and key seat.

Figure 7 is a view taken on lines 7—7 of Fig. 6.

Figure 8 is a view taken on lines 8—8 of Fig. 6.

Figure 9 is a view taken on lines 9—$ of Fig. 6.

Figure 10 is a view taken on lines 18—18¢ thereof.

Figure 11 is an elevational view partly in section of the
slip joint interposed in the drill pipe string.

Referring to the drawings in detail, and more par-
ticularly Figs. 1 to 4, inclusive, reference character 2
designates a well bore in which is disposed a string of drill
pipe 4 connected at 6 to a string of heavier drill collars
8. It will be understood that the drill collars are usually
about thirty feet in length and are connected in vertical
tandem relation in a suitable manner (not shown.) In
Fig. 1, the upper portion 19 thereof shows a tendency of
the drill collars to vary in one direction from the vertical,
thereby providing a crocked bore 2. The intermediatc
portion 12 of Fig. 1 shows a substantial variation in a
slightly different direction from the vertical of the well
bore 2, and that the abrasive rubbing of the drill collars
8 have formed a key seat recess 14 (Fig. 2). At the
lower end of the drill collars 8 is secured the usual drill
bit 16. The lowermost portions of Fig. 1 show still a fur-
ther exaggerated variance from the vertical in that the
variation providing the crooked bore may be formed
in an opposite direction from the variation upward there-
from,

When a key seat condition occurs in a crooked well
bore, the drill bit 16 usually becomes stuck (Fig. 4) upon
pulling the drill string upward. In such a situation it is
then necessary to ream out the well bore 2 and the key
seat 14. As is clearly shown in Figs. 3, 5 and 6, the drill
string 4 is unjointed from the drill collars 8 at the con-
necting point 6, thereby permitting removal of the drill
string to the surface of the well.

A wash over pipe 18 having a reamer 28 with teeth 21
at the lower-most end thereof is interposed between the
drill string 4 and the stuck drill collars 8. It will be ap-
parent that the diameter of the wash over pipe is greater
than that of the drill string, or that of the drill collars in
order to be disposed in the annulus 23 between the drill
collars 8 and the well bore 2. A slip joint 22 for a purpose
as will be hereinafter set forth is interconnected between
the upper-most portion of the wash over pipe 18 and the
bottom of the drill pipe string 4.

The lower-most interior portion of the wash over pipe
18 is adapted to receive a wall hanger overshot 24 carry-
ing a plurality of circumferentially spaced slip members
26 for a purpose as will be hereinafter set forth. A plu-
rality of circumferentially spaced friction dogs 28 are
carried by the wall hanger 24 and with the slips 26 Sup-
port the wall hanger 24 in the wash over pipe 18 during
the lowering operation to the top of the collar string 8.
The wall hanger 24 and cooperating slip members 26, as
well as the friction dogs 28, are old and well known in the
art and constructed generally in the manner shown in the
prior patents to Costello, No. 2,190,442, issued February
14, 1940, or Lowry, No. 2,487,456 issued May 8, 1949,
A joint spear 30 is removably connected with the wall
hanger 24 in a manner not shown, and extends down-
wardly therefrom as shown in Figs. 3, 5 and 6. The spear
30 is provided with a tapered pin member 32 for threaded
connection with the tapered box 34 at the top of the
upper-most drill collar § from which the drill string 4 has
been unjointed. The tapered pin members 32 and spear
30 are contractible and expandable and of the type old
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and well known in the art and constructed ggnerally in
the manner shown in the two prior patents tc Wilson,
No. 1,418,766, issued June 6, 1922, and Hindlerliter, No.
2,105,885, issued January 18, 1938.

Operation

With the upper drill string 4 removed, and the drill
collars 8 and bit 16 stuck in the key seat recess 14, a fish-
ing drill string including the wash over pipe 18 provided
with the wall hanger 24 and joint spear 3¢ are lowered
into the well bore. The wall hanger 24 and the removable
connecting spear 36 are disposed in the lower-most por-
ticn of the wash over pipe 18 and are lowered therewith.
The joint spear 39 and its tapered pin portion 32 are pro-
vided with a plurality of threads 38 for engagement with
the threaded box of the upper drill collar 8 (Fig. 6).
During the lowering operation of the wash over unit into
the well bore, the wall hanger 24 is supported in the wash
pipe 18 by engagement of the slips with the inner wall of
the wash pipe simultaneous with the friction dogs 28. As
soon as the joint spear 3¢ and its movable threaded dogs
32 make up in the drill collar box 34, the wall hanger is
prevented from further downward movement due to the
stuck condition of the fish 8. Continued rotation and
downward movement of the wash pipe 18 after the make
up connection will be against the friction hold of the dogs
28 with the inner wall of the wash pipe, yet providing
sufficient friction therebetween, whereas the slips will be
moved downwardly into a released or non-engaging posi-
tion with the wash pipe 18. After the stuck fish or drill
collar is locsened, it immediately starts to move down-
wardly and consequently will pull the freely movable
inner stem portion 25 of the wall hanger 24 downwardly.
The slips cooperate with a tapered body portion (not
shown) connected with the inner stem portion, such as
that shown in the patents to Costello, No. 2,190,442 and
Lowry, No, 2,487,456. Such downward movement of the
wall hanger will cause expansion of the slips outwardly
into engagement with the wash pipe 18. The dogs 28 are
supported loosely on the inner stem of the wall hanger
by a helical spring 27 and have any suitable connecting
means, such as links carrying the slips thereabove. Con-
sequently, when the fish is loosened, the friction hold of
the dogs is sufficient to support the slips in position until
the freely movable inner stem 25 carrying the tapered
portion (not shown) is moved into a position to cause
outward expansion of the slips against the inner wall of
the wall pipe 8 and thereby automatically engaging the
loosened fish with the wall pipe 18 and thereby precluding
any further downward movement thereof.

As soon as the joint spear 30 is threadedly engaged in
the box 34 of the upper drill collar 8, the wash over pipe
18 continues its movement downward around the stuck
drill collar string 8. It will be apparent that the joint
spear provides a connection between the wall hanger 24
and the collar box 34, and yet the disengaged position of
the slips 26 relative to the inside of the wash over pipe,
until engagement is desired, permits movement of the
wash over pipe 18 and the reamer 20 downwardly arcund
the drill collar string 8 to provide a reaming action of the
well bore and particularly, the key seat recess 14. The
downward rotative movement of the wash over pipe 18 is
sufficient to overcome the friction of the dogs 28 of the
well hanger 24 during the reaming operation. Further-
more, the vertical friction between the friction dogs 28
and the inside of the wash over pipe 18 is the only wear
accountable during the lowering and rotating of the wash
over pipe in the well bore 2.

During the continuous reaming operation of the dowa-
wardly moving reamer 20, the wall hanger 24 through the
connecting joint spear 3¢ maintains a simultancous en-
gagement with the top of the drill collar string 8 at all
times, A swivel connection (not shown) is provided be-
tween the wall hanger 24 and the spear joint 30 to permit
rotation of the wall hanger after the threaded connection
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of the spear with the drill collar. It will be apparent that
with-the joint spear 30 interconnecting between the will

hangeér 24-'and’ the drill collar string’8, any engagements.’
of ‘the slip 26 with ‘the inside “of the wash over pipe 18~
would immediately provide an interconnsction’ between”

the wash over pipe and the' drill collar string to ‘hold any
loosened drill collars 8 from falling into the bottoni of the
well bore.

As soon ‘as the tool 20 reams out the key sedt 14 the.

drill collar string 8 and bit 16 are loosened, and ihis free

to drop to the bottoni' of ‘the ‘well bore. Flowever, the
wall hanger 24 is so constructed and ‘arrdnged in a man-
ner not shown, that any downward movement of the con-

necting siring 8. will ‘cause actuation "of the slips- 26 out=
wardly into biting engagement with the insidé of the wash’

over pipe 18. In like ‘manier any. substantial upward

movement of the wash over'pipe 18 will catse an outward..

biting engagement of the slips' 26 with the inside of the
pipe18.
It ‘will thus be seen as depicted ‘in Figs. 6 to 10, inclu-

sive, that as the reamer 20 and ‘the wash over pipe 18"

move downwardly over the collar string 8, a new ‘bore
40'(Fig.7) is provided in order to substantially straighten
out the crookedress of the old ‘well bore 2" Figure 8§ de-
picts the reaming of the new bore 49 'in oné directicn of
the old crooked bore 2 from the vertical; while Fig. 9 dis-
closes ‘o similar situation' for an opposite - direction  of
variance for the old bore 2 with the vertical. The com-
plete reaming of the key seat 14 by the redrer 26 to pro-
vide an' enlarged bore 42 is set forth in Fig, 10.

It will be apparent that as soon as the key seat aperture
or recess 14 is reamed sufficiently by the too! 20 to pro-
vide thé new recess ‘42, the string.of drill collars 8 will be-
come loosened, and under ordinary circumstances. would

fall to the bottom of the well bore 2 causing considerable -

ddmage to the rotary rock bit 16 and the drill collar string

itself. In such instances the cones of the bit usually break -

off, and thereby necessitate an extra fishing job of these
btoken parts from 'the well bore before the drilling opera-
tions ‘can continue.

The present method precludes any’ such -dropping or
falling of the drill collar string 8 upon becoming loosened

from the key seat formation 14. The connection provided
by the joint spear 3¢ between the top of 'thé drill collar §°

and the wall hanger 24 is such that when either a slight
(only an inch or two) movement downward of the collars
8, or a slight movement upward on the surface hoisting
equipment for ' the wash over pipe 18, the slips 26 -are

mioved to biting engagement ‘with ‘the inside of the wash’
over pipe 18, thereby firmly holding the loosened drill

collar string 8 in suspension in the well bore and prevent-

ing it from falling to the bottom théreof. The wash. over :

pive 18 and the loosened drill ‘collar string -8 and bit 16
may ‘then be pulled from the well bore 2 'tg the surface,
particularly if the bore 2 has been reamed clean.

Slip: joint operation -
It becomies apparent that during the Teaming operation
that the key sedt recess 14 may be at a considerable dis-

tance'downwardly from the top of the drill collar string
8, consequently the length of the wash over pipe 18 rotat-

ing downwardly thereover is not sufficient to'réach the key”
seat, thus it may becomie necessary. to add additional joints -
of drill'pipe in order to continue the downward movemeént
of ‘the-wash pipe 18 As is well known, in a rotary rig”
(not shown) the usnal square kelly and rotary table (aot "

shown) are utilized -for rotating; the-drill pipe~4-in the
drilling operation, and in this instance for.rotating the
drill pipe 4 and its'connecting ‘wash over pipe 18. When
itis desired to add a new. joint of drill: pipe so that the
reaming ; operation can. be .continued downwardly, the
square kelly:of the.drilling.rig (notishown) at'the sur-

face<of the well is moved.upward, and:this movenietit iis

permitted by the shp.joint 22i It becories appatent that

if ‘thesslip: joint 22 was not interposed s the drill"string:
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that the kelly could not be raised unless the.spear 30 was
disengaged from the top of ‘the colldr string 8" ‘

The slip " joint for the purpose . of “the” présént .inven::
tion' mdy be any suitable type since the invention is not
limited to the structural details of the ‘slip-joint 22" In
Fig. 11 a suitable slip “joint . member "22 “is ‘shown ‘pro-
vided with a reduced upper neck’ portion 48 ‘for conneé-
tion to'the lower joint of the drill pipe string 4. An uppér
box 50 of the slip-joint 22 is provided with fémale threads
51Icosely threaded to the ‘threads 52 of the safety joint”
pin’ 54 The pin’and ‘box are separated “at” 56 provid-'
ing -engaging shoulders 58 to prevent tightening: of the”
threads ‘51 and -’52 during - the wash' over ‘operation’ of *
the pipe 18 and the reamer 20 An ifiner mandrel 60 is
secured ‘at the top of the box 50 and: extends downwardly
through the joint 22 into connection at the bottom with'*
a:piston ‘meriber 62 Rubber pdcker ‘members - are pro-
vided'at 63, 64 and 66 to seal ‘off ‘the circulation' and"
mud ‘pressure from seeping ‘throlgh ‘and ' contacting “the"
inner- threaded’ walls;. Thet mud’ circulation'" passes”
thifough the mandrel 60, wash over pipe 18 and 't6 the
reaming tool’20"in a well known manner,

The lower end of ‘the slip joint 22 is ‘provided ‘witha -
tapered ‘ threaded- portion ' 68 for engagement with the
top:(not' shown) ‘of the wash over:pipe 18: The slip
joint 22, and particularly ‘the ‘pin-54-and piston 62 ‘are:
provided with clutch dogs 72 and 70, respectively; which'-
areadapted to be ‘moved into engaging- position ' (not*
shown) when. the upper safety joint box 50'is unthreaded:
from the pin 54 and moved vertically ‘upward into spaced
relation to: the ‘safety joint pin“54, thereby assuring ‘that:
the 'washiover ‘pipe 18 »and:the reamer: 205wilk istill-conx
tinue' to- rotate; if necessary,

When: it is:desired to"add an additional joint -of ‘pipe
to the drill string to ‘provide for continuous ‘reaming;’ it
is mot-necessary to disengage the safety 'spear 30 from the
drill collar 8, thereby creating: the ‘possibility that the-
heavy-drill-collar may :become: loosened: :and drop to the
bottom -of “the-well -bore! In-adding the 'pipe-joint; the:
spear 30-and -its ‘attendant -wall ‘hanger ‘24 in-the . wash"
over pipe 18 remain in' engagement with ‘the: drill -collar-
string 8. The rotary kelly (notshown) at the ‘surface
of -the- well is raised ‘out of the: well. bore ‘and-the-slip»
joint 22 is unthreaded at the-loosely- threaded right hand
threads 51 and 52; and ‘since:all ‘other joints ‘in"the drill >
pipe-are tightly threaded, the slip: joint body 22 will sep-
arate’or- disjoint at 56 to permit vertical ‘movement up:+
ward of the box member 50 moving the lower clutch dog-
70- into ‘engagement with ‘the ‘upper ‘clutch dog 72.: The*
upward movement of thé slip: joint 22 ‘permits ‘the insers-
tion of the extra joint of ‘drill pipe, after ‘which'the kelly»
is.inserted ‘therein - and the rotary - drilling operation: is
continued until the vertical spaced condition of the’sep=':
arated 'slip joint 22 is consumed, when it'may bé necesi
saryito-add another joint of «drill pipe for ‘céntinuing the:
reaming operation:

In most-instances :after: the drill “collar string- 87 hag-
been loosened and the slips 26 are set into engagement
either by 'a pull upward-on"the ‘wash' pipe 18, or the
downward ‘movement of. the loosened collars 8; the wash’
over:pipe 18-and the attenddnt drill pipe- string-will 'fish*
or-pull ‘the loosened drill collars'8 and bit ‘16“from the"
well. * This is particularly true since the previous reams
ing "operation: has straightened many of ‘the crookedor-
vertical variations of the ‘well bore 2. In such instances-.
the ‘wash pipe string is merely pulled-to the top ‘of ‘the "
well-along with" the drill collars 8- for replacement’ of -
the dxill' bit 16 or the like.

In some instances the bore may not be. clean enotgh’
to ‘wafrant retrieving; or fishing of *the loosened drill .
collars from the well bore by the wash ‘over 'pipe string,
The present ' invention contemplates removal of ' thes
loosened - drill -collars § by other “suitable “means,.such’
as -a'‘releasingovershot * (not*shown). This 'is;iaccom-
plished by -downward" movement ‘ of * the- loosened - drill’
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collar string 8 to the extreme bottom of the well bore
by the wash pipe 18, after which the removable joint
spear 30 is disengaged by a suitable plug means in a
.manner not shown to release the wash over pipe 1§,
and the wall hanger 24 from any engagement with the
joint spear 30 connected with the drill collar string &.
With the drill collars 8 resting on well bottom, and the
wall hanger overshot 24 released therefrom, the wash
string 18 is removed from the well bore, after which
a suitable releasing overshot (not shown) provided on
a drill pipe string may be inserted in the well bore 2
for engaging the top of the spear 30, thereby removing
the drill collar string 8 from the well bore.

It will be apparent that the slip joint permits inser-
tion of an extra section of pipe without vertical move-
ment of the reaming tool 26 on the end of the wash
pipe 18, thereby eliminating any possibility of cave-ins
or loosened debris falling into the well bore which would
be motivated by the vertical movement of the reamer.

1t will thus be seen that the wall hanger changes its
relationship respecting the wash pipe during the various
cycles of the operation. In the lowering of the wash
pipe, the wall hanger is in a floating or semi-rigid dis-
position in the lower end of the wash pipe. As soon
as the joint spear connects with the upper end of the
drill collar string, the wall hanger then is positively
attached to the drill collar string with its attachment
to the wash pipe remaining in the floating or semi-rigid
condition in order to permit the downward and rotating
movement of the wash pipe for the reaming operation.
As soon as the key seat recess is removed sufficiently
to unlcosen the stuck drill collar, the slips of the wall
hanger are moved fo an engaging position to then pro-
vide a positive conitection between the wall hanger and
the wash over pipe, thereby eliminating the floating or
semi-rigid condition previously set forth.

From the foregoing, it will be apparent that the present
invention contemplates a method or system of reaming
out stuck drill collars from key seat recesses in crooked
well bores of oil wells. Simultaneous with the reaming
operation, the disjointed and stuck drill collar is con-
nected with the fishing tool providing the. reaming opera-
tion so. that upon loosening of the drill collar, the collar
is immediately gripped or caught by the fishing string to
prevent dropping of the collar to the bottom of the well
bore, thereby creating considerable damage to the drilling
tools and the like. Furthermore, the invention contem-
plates adding an extra joint of drill pipe during the fishing
operation without disconnecting the connection between
the fishing string and the stuck drill collar.

Changes may be made in the combination and arrange-
ment of parts as heretofore set forth in the specification
and shown in the drawings, it being understood that any
modification in the precise embodiment of the invention
may be made within the scope of the following claims
without departing from the spirit of the invention.

1 claim:

i. The method of retrieving a stuck drill collar of a
drilling string from a key seated recess of an oil weil bore
which consists of unjointing the drilling string from the
drill collars at a point above the key seat, lowering a
fishing string into the well bore and providing a reaming
action for enlarging the key seat to release the stuck
collar, supporting a tool in the fishing string for connec-
tion between the tool and the stuck drill collar prior to
the reaming action, releasing the tool from the fishing
string after connection thereof with the stuck collar to
permit lowering of the reaming string in the well bore to
a point substantially below the key seated recess, rotating
the reaming string with simultaneous movement down-
wardly through the key seated recess after connection of
the tool with the stuck pipe for Ioosening the collars,
preventing the loosened collar from a substantial dropping
in the well bore by automatically engaging the connected
tool with the fishing string.
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2. In a method of retrieving stuck drill collars of a drill
string from a well bore which consists of disjointing the
drilling string from the collars ai a point above the stuck
position thereof, lowering a reaming string into the well
bore, supporting a retrieving tool in the reaming string
for connection with the stuck collars, releasing the tool
after connection with the stuck collars to permit lowering
of the reaming string in the well bore to a point substan-
tially below the point of the drill collar connection, rotat-
ing the reaming string with simultaneous lowering there-
of for reaming the well bore around the stuck position
of the collars for loosening the collars therein, prevent-
ing the loosened collars from dropping a substantial
distance in the well bore by automatically engaging the
released tool with the reaming string.

3. In a method of releasing stuck pipe from cave-ins
in a well bore which consists of lowering & reaming
string and providing a reaming action around the cave-ins
adjacent the stuck portion of the pipe, supporting a toof
in the reaming string during the lowering thereof for
connection with the stuck pipe, releasing the supported
tool from the string after connection with the stuck
pipe to permit lowering of the reaming string substantial-
ly below the connected position of the stuck pipe, rotating
the reaming string with simultaneous movement down-
wardly through the cave-ins for loosening the collars,
engaging the tool with the reaming string substantially
instantaneous upon the pipe being loosened in the bore
to prevent dropping of the pipe to the bottom of the
well.

4. The method of retrieving a stuck drill collar of a
driiling string from a key seated recess of an cil well bore
which consists in unjointing the drilling string from the
drill collars at a point above the key seat, lowering a
fishing string into the well bore and providing a ream-
ing action for enlarging the key seat to release the stuck
collar, supporting a gripping tool in the fishing string for
establishing a connection with the stuck drill collar, re-
leasing the gripping tool from the fishing string to permit
lowering of the fishing string in the well bore to a point
substantially below the key seat recess, lowering the
reaming string after the connection of the tool with the
stuck collar for loosening the collars, automaticaily en-
gaging the tool with the fishing string substantially in-
stantaneous with a loosening of the drill collar in the well
bore, providing an expansion drilling string above the
stuck collars permitting telescoping of the drill string for
addition of an extra joint of pipe during the reaming op-
eration without breaking the connection with the drill
collars.

5. In a system for retrieving stuck drill collars of a
drilling string frora a key seat recess of a well bore com-
prising unjointing the drilling string from the stuck collars
at a point above the key seat, lowering a wash over pipe
into the well bore above the stuck collars, supporting a
reirieving tool in a substantially fixed position in the
wash over pipe for positive engagement with the collars,
releasing the fixed position of the retrieving tool in the
wash pipe after connection with the collars to permit a
continued downward movement of the wash pipe for
loosening the stuck collars in the well bore, automatical-
ly re-engaging the retrieving tool into a fixed position in
the wash pipe substantially instantaneous with the loosen-
ing of the stuck collar to prevent dropping of the collars
a substantial distance in the well bore.
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