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This invention relates to well drilling equipment
and more particularly to retrieving arrangements
for use in retrieving sections of drill pipe, com-
monly called fish, below a point of separation or
a break occurring in a drill pipe.

During drilling operations with drill pipe in
oil well drilling, separation of pipe, either at
Joints or as the result of breaks which may occur
deep in the hole, require fishing operations to
retrieve the fish. While tools of various kinds for
such fishing operations have heretofore been de-
veloped and used, complex problems involved in
retrieving operations especially where complica-
tions of sticking and plugging of the fishes re-
sults, have not heretofore, as far as we are aware,
been solved to the full satisfaction of drillers.

Principal features and objects of this invention
are to provide a fish-retrieving arrangement that
is simple in mechanical construction, economical
to produce and very effective in use.

In drilling operations, the most effective ar-
rangement for clearing the hole of debris or drill-
ings and for preventing sticking or plugging of
the drill pipe is the provision for continuous
motion of the drill pipe and drill bit as well as
for the free circulation of wash fluid during drill-
ing. When the drill pipe becomes plugged, circu-
lation of wash fiuid is prevented, if as usual, its
normal path is down through the drill pipe to
the outlet at the drill bit and then up through
the well or hole outside of the drill pipe. Fish-
ing operations require the drill pipe above the
point of break or separation with a retrieving
tool attached to be lowered into the hole for
coupling to the fish. Once a coupling is effectod,
if the fish is plugged no wash water can circulaiz
and there is danger that the retrieving tool and
drill pipe above the point of separation or break
will also become stuck in the hole unless some
provision is made whereby wash water or fluid
can circulate even after coupling is effected and
whereby the drill pipe above the retrieving tool
can be kept in rotary as well as reciproeatory
motion to prevent sticking.

Further objects and features of this invention,
therefore, are to provide a retrieving arrangement
permitting circulation of wash water notwith-
standing the existence of a plugged fish and per-
mitting rotary and reciprocatory motion of the
drill pipe above the retrieving arrangement.

Further objects and features of the invention
are to provide a retrieving arrangement includ-
ing means for attachment of a wash-over pipe for
washing out caved-in material in the hole.

Other objects and novel features of the inven-
tion will become apparent from the following

11 Claims. (CI. 294—86)
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specification and the accompanying drawings,
wherein:

Fig. 1 is a vertical section through g well drill-
Ing, illustrating an arrangement embodying the
invention; :

Fig. 2 is a vertical section of the improved
retrieving arrangement; and

Figs. 3, 4 and 5 are transvere sections taken

respectively along lines 3—38, 4—8 and 5—5 of Fig.
2, each being viewed in the direction of the
arrows.
" Referring to the drawing, 6 denotes a well hole
that is being drilled by a drill bit (not shown)
which is carried by a drill collar secured to a
lowermost section of g drill pipe 1{. The drill
pipe il is rotated in conventional manner dur-
ing drilling operations in the hole 6. :

Frequently ‘during drilling operations the drill
pipe will separate somewhere in the hole either
by twisting off or otherwise. It is necessary then
to retrieve the “fish,” i. e., the lower broken-off
section of the drill pipe and the drill bit by fish-
ing operations. = These fishing operations fre-
quently become complicated by plugging of the
drill pipe below the point of separation, by cave-
ins around the stuck pipe or by washing out of
the hole around the point of separation to a size
many times larger than the normal hole size.
The retrieving arrangement constituting the sub-
ject matter of this invention is designed to be
useful in overcoming complications such as those
described and to provide an effective fishing tool.

In the drawing, {2 denotes generally a retriev-
ing arrangement embodying the invention. This
arrangement comprises a. wash-over sub i3 which
is tubular and threaded at 4 for attachment to
the complementary threaded part on the lower-
most complete section of the drill pipe or rod
string sections withdrawn from the hole after g
separation or break occurs in the drill pipe. The
sub (3 is externally threaded at 15 and thread-
edly receives a tube or shell {6. 'The opening
or bore 1T at the lower end of the shell {§ hags
a smaller diameter than the internal diameter of
the shell and has an enlarged valve cavity or
recess 18 at the outer end of the opening or bore
{7 for purposes presently to be described. The
rim of the lower end of shell 16 about the recess
I8 is serrated to define a set of ratchet teeth
{8 which, in the embodiment shown, are in-
tended to effect a right hand or clockwise drive.
An external thread 28 is provided on the shell i6.

A second shell 21 of the same outside diameter
as shell 16 is screwed onto the thread 20 on shell
16 and fixed in place by set screws 2ig. This
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shell 21{ is internally threaded at 22, and a tu-
bular plug 23 has one of its threaded ends 24
serewed into the thread 22 and fixed in place by
set screws 25. The inner end of plug 23 has a
valve cavity 26 of larger size that its hore 23a and
the edge.of the wall defining the cavity 26 is
serrated to deéfine a seb of ratehet teeth 21 which,
in the embodiment shown, are intended to effect
s left or counterclockwise drive. This set o6f
ratchet teeth 27 is oppositely acting to the set 19
and spaced apart therefrom. ]

A tubular rod 28 is guided slidably in thé hoteé
{7 of shell 16 and the bore 23a .0f plug 23.- Lon-

gitudinal grooves 29 are provided in the portion.
Similar longitudihal greoves:- 30

28a of rod 28.
are provided in the portion 28h of rod 28. The
rod 28 has enlarged diameter at 28c_interme-
diate the portions 28e and 28b to fit slidably in
the shell 21, and this portion 28¢ is cut-away in
its periphery to define ébpositely extending op-
prositely acting sets of vatchet teeth 81 and 32
which respectively are complementary to the re-
spective sets of ratchet teeth 19 and 21. The
orter surface of enlarged portions 28c has lon-
gitudinal grooves 33 constituting fluid flow pas-
sageways fof pPurposes presently to be described.
The grooves 29 in portion 28¢ do not extend the
fall length thereof, providing the smooth-sur-
foted. valve portion 284 Wwhich is admeasured in
ofib Dosition of rod 28 fo fit the regess 18 and
act as a flow cut-off valve. Similarly, the
groovés 30 do not extend the full length of rod
portien 280 providing the smooth-surfaced valve
poftion 28¢ which in one position of rod 28 fits
the recess
will be @esciribed.

A tubular yetPieving tool member or means 35
i5 attached at the lower ‘end of rod 28 being
pidvided, in the ‘empodiment shown, with an ex-

fermally threaded nipple 38 to engage the thread g

oh the uppér drill pipe section of fish portion F
that #is desited to retrieve.
The two stiells 16 and 21
‘it 20 Tor a¥sEnbly purboses.
shells define @ Ydbuldr means
@b 4% divided ifito Two compartments separated
by the wall ‘contaiiing the bore 11. The tubular
sod 28 1% tovable reciprocally in this tubulor
wneans 16, 24, its Hiniting positions being ‘the re-

are made ;separable
In effect, these two

spettively ‘spaced-abart sets of ratchet teeth 19

and 27. ;
‘Operatioi

‘Assuming that the drill pipe 1 has ‘parted in
$he well and that the fish part ¥ of the dfill
pipe is stuck by -a'cave-in C around its upper end
as well. gs plugged so that wash fluid will not
eircutate throtgh it. To retrieve the fish ¥, the
rod. string -and 'drill pipe {1 -above the point of
separation are lifted out of the hole 10. The re-
sieving arrangement 42 is attached to the lower
end of the lowermost full section of the removed
drill pipe sections I by screwing the sub 13
onto it. The attached arrangement and drill
pipes ‘are then again lowered into the hole while
wash fluid_is sent down through the rod string
and drill pipes above the arrangement {2, thése
also being rotated during lowering. The ‘wash
fiuid can flow downwardly through the -arill pipe,
ihrough the comporient tibular ‘parts 'of the ar-
rahgepent 12 dnd diitwaidly of the lower-end of
vetrievitig Hiember 38 circulating ‘around the ih-
<ide i wosh-0ver pibe 86 and its Jowermost-edse
46n and 'Back ‘ibwardly to the top of ‘the ‘hole.
$ifhin ‘the ‘elzie 48a ‘reachies the ‘cave-in C in the
nole, continued Jowsging of the rod string and

2% afid acts as a fow cut-off valve as 3

attached to the
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drill pipes causes the cave-in C to be washed out
by the wash fluid, the material washed out flow-
ing upwardly toward the mouth of the hole
ZLEound the outer surface of the wash-over pipe

As lowering -continues, the nipple 36 finally
rests on the upper edge of the fish . Since, as
assumed, the fish F is plugged or clogged, the
wash fluid cannot flow down through it, but can
still flow to the wash-over pipe 46 by passage
through the grooves 29, 33 and 30 so that wash-
tng outb of the cave-in C continues and the wash-
over pine 46 moves deeper into the hole. During
this time, the tubular rod 28 slides upwardly
relative 1o plug 23 and shell 16 until the ratchet
teeth 31 are engaged by ratchet teeth 8. When
this oceurs, the rotation of sub 3 and shell 16
with the drill pipe above sub i3 is transmitted
vin teeth 19 and 31 to rod 28 and ifs tool end
25 so that the threaded nipple 35 screws into
the upwer end of fish F to provide a coupling to
the fish so that it can be pulled out of the hole,
If the fish F is stuck too tightly to be pulled out,
raising of sub (3 will disengage ratchet teeth
i3 and 31 and cause downward movement. of
rod 28 until teeth 32 engage teeth 27 whereupon
rotation in cpposite directions. of sub 13 and the
qrill pipe abeve it will cause the nipple -36 to be
wnserewed from the fish F. At points interme-
diate the respective engagements of teeth {8 and
21 o 33 and 27, the arrangement 12 may be ro-
tated even though fish ¥ is stuck. This is im=
porsant to prevent sticking of ‘the arrangement
12 in the hole as & result of cave-ins. above the
fish duiing retrieving operations.

Alse, because of the sbace between sets of
ratohet teeth 18 and 21, the tool and drill pipe
shove the fish can be reciprocated wvertically as
well as rotated even though nipple 36 is coupled
to the fish, while preparations for Jowering string
<hot or other fish-loosening -operations are being
made.

Often ‘a drilled hole becomes worked. out to
many tinres its size around the point of -separa~
tion. Tn ‘such event,’the topof the fish F'hecomes
Tongitudinally misaliened in the nole ‘and ‘this
may Tesalt in-days of relay in trying to -connedt
‘the fish with the fishing tool. ‘However, the-over-
Hanging ‘wash-over pipe 46 of the instant fish-
ing aYrangemeirs 12 terds to pbviate such ‘delays
by tending to recenter the misaligned fish emd
with the hipple 35'so that a coupling may be made
between them. 'The tool 12 has many other ‘ob-
vious Teatures and advantages. Since the Ty
pass grooves 29 and 3§ and 33 permit How-of
wash ‘water to the wash-over pipe even if ‘the fish
is plizged wash fluid tan continte to act ‘towash
out the cave-in -about ‘the stuck fish to free b3
for withdrawal from the hole.

Also, since valve surfaces 28d. cr 28e can '‘be
moved . $0 £lose off ‘How through .grooves 29 or
30, the wash fluid .in such ‘event can be Torced
down into the fish in.an effort to clean its plug-
ging contents.

“While in the spscific embodiment .shown, fhe
nipple 36 is 'shown as a simple ‘threaded part, it
may be-modified to provide a tapping ithread or
in other ways where conditions necessitate .such
modification. -Many -other variations in -struc-
tural detail ‘within the -scope of the claims are
possible ‘and -are -contemplated. There .is no in-
tenbion, therefors, of limitation do the .exact de-
tails shown-and-described.

FWhat. is-claimed is:

1. A retrieving -arrangement for wuse with drill
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pipe comprising a tubular sub attachable to a
drill pipe, tubular means attached to the sub and
divided into two compartments, a tubular rod
movable reciprocally in the tubular means, op-
positely acting ratchet teeth carried at spaced
apart points in said tubular means, oppositely
acting ratchet teeth carried by the tubular rod
for engagement respectively with the first named
ratchet teeth, coupling means carried by the tu-
bular rod for coupling it to a fish, and passage-
ways in the tubular rod permitting flow of wash
fluid through the sub and outwardly of said tu-
bular rod notwithstanding a plugged condition
of said fish.

2. A retrieving arrangement as described in
claim 1 wherein the rod has a valve member
formed integrally therewith, the tubular means
has a valve-seat cavity formed integrally there-
with, and said valve member and valve-seat
cavity are brought into engagement when the
rod has moved to one end of its path of travel
whereby flow of wash fluid in said mentioned
passageways is restrained.

3. A retrieving arrangement for use with drill
pipe comprising a tubular sub attachable to a
drill pipe end, a tubular member secured to said
sub, a second tubular member secured to the
first named tubular member, a tubular plug mem-
ber secured to the second-named tubular mem-
ber, a tubular rod slidable reciprocally relative
to said two ftubular members, said first named
tubular member having a reduced internal di-
ameter in a portion thereof in which an end of
said tubular rod is slidably guided, the other end
of said rod being slidably guided in said tubular
plug member, oppositely acting sets of ratchet
teethh at spaced apart points in said second-
named tubular member, said tubular rod having
an enlarged portion fitting slidably within the
second-named tubular member and carrying op-
positely directed oppositely acting sets of ratchet
teeth each for engagement respectively with one
of the first-named sets of oppositely acting
ratchet teeth, and coupling means carried by
said tubular rod member outwardly of said plug
member for coupling to a fish, and said tubular
rod having surface grooves defining passageways
for flow of wash fluid downwardly through the
tubular members and externally of said tubular
rod notwithstanding a plugged condition of the
fish,

4. A retrieving arrangement for use with drill
pipe comprising a tubular sub attachable to a drill
pipe, a tubular shell threadedly secured to said
sub and having a bore in one portion of smaller
internal diameter than that of the other portion
of the shell, a second tubular shell threadedly
secured to the first-named shell, a tubular plug
having a bore of smaller internal diameter than
that of said second shell, a tubular rod slidable
reciprocally in said two bores and having an
enlarged portion movable reciprocally in said
second shell, oppositely acting sets of ratchet
teeth at spaced apart points in said second shell,
oppositely acting sets of ratchet teeth on said
enlarged portion of said tubular rod each latter
set for engagement respectively with one of said
first named sets of ratchet teeth, coupling means
carried by said tubular rod outwardly of said
plug member for coupling to a fish, and a wash
over pipe secured to said plug member, said tu-
bular rod having grooves defining flow passage-
ways through said bores to permit flow of wash
fluid through the shells and to the wash over
pipe notwithstanding a plugged condition of the
fish.
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5. The retrieving arrangement of claim 4, in
which said bores have valve cavities and in which
said tubular rod has valve surfaces movable into
respective ones- of -the valve cavities to cut off
flow of wash fluid through said grooves thereby
compelling the flow of said wash filuid into the
fish to wash out its plugging contents.

6. A retrieving arrangement for use with drill
pipe comprising a hollow member attachable to
a drill pipe, an outer tubular member secured to
said hollow member for movement vertically and
rotationally therewith and having its lower end
adapted to serve as a wash-over pipe, an inner
tubular member positioned within said outer
tubular member and movable axially with respect
thereto, two sets of teeth spaced apart from each
other within said outer tubular member and
fixed with respect to each other and said outer
tubular member, a separate set of teeth carried
by the inner tubular member for selective en-
gagement respectively with said first mentioned
sets of teeth, coupling means secured to the lower
end of the inner tubular member for coupling
it to a fish, and a passageway between said inner
and outer tubular members permitting flow of
wash fluid through the wash-over pipe and ex-
teriorly of said inner tubular member notwith-
standing a plugged condition of said fish.

7. A retrieving arrangement as desecribed in
claim 6 wherein the inner tubular member has a
valve member formed integrally therewith, the
outer tubular member has a valve-seat cavity
formed integrally therewith, and said valve mem-
ber and valve-seat cavity are brought into en-
gagement when the inner tubular member is at
one limit of its path of travel whereby flow of
wash fluid in said passageway is restrained.

8. A retrieving arrangement for use with drill
pipe comprising a hollow member attachable to
a drill pipe, an outer tubular member secured to
said hollow member for movement vertically and
rotationally therewith and having its lower end
ad_a.pted to serve as a wash-over pipe, an inner
tubular member positioned within said outer tu-
bular member and movable axially with respect
f;hereto, an opposed pair of teeth one of which
is positioned within and fixed with respect to the
(_)uter tubular meraber and the other of which
Is fixed with respect to the inner tubular mem-
ber, said teeth being engageable when the inner
tubular member is at the upper limit of its axial
path of movement with respect to the outer tubu-
lar member and thereby to transmit rotational
motion between saaid tubular members, said tubu-
lar members being free to rotate independently
of each other when said teeth are disengaged,
goupling means secured to the lower end of the
Inner tubular member for coupling it to g fish,
and a passageway between said inner and outer
tubwlar members bermitting flow of wash fluid
th.rough the wash-over pipe and exteriorly of
said inner tubular member notwithstanding a
plugged condition of said fish,

9: A retrieving arrangement as described in
claim 8 wherein the inner tubular member has a
valve member formed integrally therewith, the
outer tubular member has g valve-seat cavity
formed integrally therewith, and said valve mem-
ber and valve-seat cavity are brought into en-
gagemer}t when the inner tubular member is at
one limit of its path of travel whereby flow of
wash fiuid in said passageway is restrained.

_ 10. A retrieving arrangement for use with drill
pipe coxpprising a hollow member attachable to
a drill pipe, an outer tubular member secured to
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said hollow member for movement vertically and
rotationally therewith and having. an open ended
lower: portion which serves as & wash-over: pipe,
an inner tubular member positioned within said
outer tubular member and movable rotatably and
axially with respect thereto, means . positioned
within said outer-tubular member fixed with re-
spect thereto, and further means carried by said
inner. tubular member and fixed  ‘with - respect
thereto, said first. and second mentiohed means
cooperating to impart rotation from the outer to
the inner tubular member when said inner tubu-
1ar member-is-at least at one end of its axial path
of moverent with respect to the outer tubuilar
member, coupling means secured to the lower end
of the inner tubular member for coupling it to a
fish, and a passageway. between said inner and
outer tubular members permitting flow of wash
fluid through the wash-over pipe. and exteriorly

10

15

20

]
of smid inner tubular member notwithstanding-a
plugged condition of said fish.

11. A retrieving arrangement as described in
claim 10 wherein the inner tubular member has
a valve member formed integrally therewith, the
outer ftubular member has a valve-seat cavity
formed integrally therewith, and said valve mem-
ber and valve-seat cavity are brought into en-
gagersent when the inner tubular members is at
one limit of its path of travel whereby flow of
wash fuid in said passageway is restrained.

LEONARD E. STEWART.
MARVINN J. WINTERS.
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