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2,940,730
HYDRAULIC RELEASE, SAFETY TOOL JOINT

Ross A. McClintock, Orange, Czlif. (14806 Mar Vista,
Whittier, Calif.); Raymond E. Thompson, Fullerion,
Calif. (3620 Rose Drive, Rte. 1, Placentia, Calif.); and
- Kenneth E. Waggener, 921 E. Elm, Brea, Calif.

Filed Mar. 25, 1957, Ser. No. 648,293
13 Claims, (Cl. 255--28)

This invention relates generally to well drilling equip-
ment or apparatus and relates more particularly to
improvements in releasable, safety joints for well strings
and the like.

While the invention has particular utility in connec-
tion with oil well drilling equipment, and is herein shown
and described in connection therewith, it is to be under-
stood that its utility is not confined thereto. -

In the drilling of oil wells, strings of different types
are operated and there are occasions when it is desired
to detach and/or reattach portions of the strings to other
portions thereof. TFor example, the lower portion of a
string may become jammed or stuck so that it cannot
readily be pulled or raised. Under such circumstances,
it is desirable to detach the unfrozen or upper part of
the string and to withdraw the recoverable portion.

Also, in at least one type of offshore drilling opera-
tion it is essential to disconnect and to reconnect certain
portions of the string at different stages of said opera-
tion, and under some circumstances it is highly desirable
to detach the upper portion of the string very quickly,
as, for example, under emergency conditions such as &
sudden storm.

It is therefore an object of the present invention to
provide a safety joint that will meet the various require-
ments of the conditions set forth above.

It is another object of the. invention to provide a
device of this character having a barrel unit and a mian-
drel to which the barrel unit may be attached automati-
cally.

Still another object of the invention is to prowde
apparatus of this character having latch means which;
when the barrel unit is seated on the mandrel, automati-
cally locks or latches said unit in said seated position.

A further object of the invention is to provide appa-
ratus of this character having simple and.effective latch
releasing means.

A still further object of the invention is to.provide
apparatus of this character having means for hydrauli-
cally effecting relief of the latch.

It is another object of the invention to provide -appa-
ratus of this character having means insertable into the
string and seating within the safety joint for causing the
hydraulic pressure to effect relief of said barrel unit from
the mandrel.

Still another object of the invention is to. provide
apparatus of this character wherein the last mentioned
means may be drilled out.

A further object of the invention is to provide a device
of this character that is relatively simple and sturdy in
construction, and. effective and reliable in operation. -

The characteristics and advantages of the invention.are -

further sufficiently referred to in. connection with the
following detailed description of the accompanying draw-
ings which represent certain embodiments. After con-
sidering these examples, skilled persons will understand
that variations may be made without departing from the
principles disclosed, and we contemplate the employment
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. 2.
of ‘afly ‘stritctures, arrangemeiits or tiodes- 6f operaficn
that are properly within the scope "of the appefided
claimis,

Referring to the drawings:

Fig. 1A is a longitudinal section of the uppef pottio
of a releasable safety joint embodying the present inven-
tion;

Fig. 1B is a Iongxtudmal section of the lower poition
of said ]omt

Fig. 2A is a gide elevatxon with portions broken away
of the uppér end ‘of a Teleasable safety joint of an alter-
native arrangement

Fig. 2B is a side elevation, with pottions broken away
of the lower etid of such joirit hiaving the dlternative
ax‘rangement‘

Fig. 3 is a view mmxlar to Fig. 1B but showmg the
barrel unit separated from- the mandrel; and -

Fig. 4 is a side view, partially in s"éctiori, of the reléas-
ing tool of the arrafigement disclosed in Figs. 2A and 2B.

Referring more particularly to Figs. 1A and 1B, thefe
is shown a safety joint Haviig a barfel unit; mdlcated
generally at 16,"and 4 mandrél, indicated generally at
11. The mandrel 11 has an externalIy threaded pin,
not shown, of the usual character for attachment in the
usual manner fo the ddjacent end of a drill string pait;
also not showi.

It is to be umderstood, of course, that thére may be
other means for connécting the parfs of the device to
adjacent drill stfing parts, in which case, the approgis
miate respeciive connector parts will be proV1ded on the
mandrel and barrel udit hereinafter described ifi placé
of the threaded pin d4nd socket connector herein showd.

Mandrel 11 includes 4 tubular body 15 from the upper
end of which extends ‘@ reduced diameter body portion
16. From the upper end of the body portion 16 & tiubu-
lar shank 17 of reduced didmieter with respect to the
body portlon 16 exfends upwardly There is afi annuIar
tion 15 and the body porhon 16, and a second shouldef,
19, at the junction of the body porfion 16 and the
tubular shank 17. From the shouldér 19 & suitable
number of downwardly inclined spiral or hélical _re'céss'és'
2% are provided, there being ithice of said recessés in
the: present disclosure although some 6ther suitable: ﬁum—
ber may be used.

The top and bottom wills 21 and 22 respectwely -of
each recess 20 are helically shaped and generally par-
allel to each other, while the closed end wall 23 extends
1ong1tud1na11y with respect to the mandrel.

The upper end of edcH recess 28 is open and at the
open end of edach of the recesses, thers i§ a key sleevé
locking: slot 24 formed it the bottori wall 25 of the
recess, said locking slét’ 24 being opén at the" upper end
and extending longitudinally downwardly from the shouls
der 18,

The barrel unit 10 comprisés a tubular barfel 30 hav=
ing internal threads 31 4t the upper ends thereof for
threadable reception of the externally threaded  lower
portion 32of a tap sub' 33 which is’ connected to a d#ilf
string or the like in the usual, well-ktiowr rhanner,

Within the bargel 30" 6f the barrel unit 10, thefe “dré
a plurality of interior lugs 34 adjacent the lower end
of said barrel but spaced inwardly or upwardly thereof;
said lugs having their top and bottom: ends 35 aid 36
respectively inclined 4t substantially the same dngle 4§
the upper and lower walls' 21 and 22 respectively of thé
recesses 20, there being a lug 34 for edch récess o
slot- 28 -and said. lugs are slidably receivable in said- res
cesses.

The lower end portion of the top sub has afi-efiv
larged: diameter; intertially threaded part 40 for theedd=
able reception of the externally threaded upper end
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ﬁo,rtion of a fixed sleeve or sleeve gﬁai'd 41 haviﬁg an

éxternal diameter - substantially less than. the internal
diameter of the barrel 30 so as to provide a longitudi-
nally extending annular chamber 42, the interior di-
ameter of said sleeve being substantially the same as the
interior diameter of the bore 43 of the top sub. There
is a depending annular flange 43’ at the lower end of
the top sub and the interior. and exterior walls of said
flange are spaced from the adjacent exterior wall of the
sleeve 41 and the adjacent interior wall of the barrel
30 respectively. The inner side of the flange 43’ is pro-
vided with an-annular groove to which is disposed a
sealing ring 45 of any suitable material for . effecting a
seal between said flange and the sleeve 41. @ . .

- Slidable within the barrel 30 is a key.sleeve ting 46,
of such thickness as to be slidable in the chamber 42.
Adjacent the upper end of the key sleeve ring 46 are a
pair of - annular grooves 47 which are longitudinally

10

15

spaced apart and in which are received respective seal- -

ing rings 48 to provide a seal between said key sleeve
ring and said sleeve 41. The key sleeve ring has a
lower end portion 49 of reduced external diameter and
externally threaded for threadable reception of an in-
ternally threaded upper end portion 50 of the key sleeve
S1. An external annular groove is provided adjacent the
upper end of the portion 49 of the key.sleeve ring for
a sealing ring 32, As the key sleeve and the key sleeve
ring are secured together these parts are slidable to-

20

] serted into -the string at the upper. end thereof.

. 4 - '

ports 67 are positioned just below the lower end of the
key sleeve ring. Also, when the lower end of the key
sleeve 51 rests on said shoulder 19 keys 70 carried by
the key sleeve at the lower-end thereof are disposed in
the key slots 24 and prevent the lugs 34 from moving
out of the recesses 20 thereby locking the barrel unit and
the mandrel together so that they will rotate together
in either direction. = .. . B

The mandrel ‘has an internal bore 72 the diameter of
which is somewhat less than the diameter of the ‘bore
68 of the barrel unit. At the upper end. of the shank
17 of the mandrel, the bore 72 flares outwardly to pro-
vide a-seat. 73 for:a ball 74 which is adapted o’ 'be'grlz-

o
ball is adapted to pass downwardly with the liquid in
the string until said ball reaches. the seat 73 and seats
thereon, whereupon the fluid pressure above the ball is
transmitted through the ports 67 into the chamber 66.
This pressufe in' chamber 66 acts on the lower end 75 of
the key sleeve ring 46 and forces same upwardly against
the resistance of spring 65. The key sleeve 51 is car-
ried upwardly with the upward movement of the key
sleeve ring and draws the keys 70 upwardly out of their

: slots 24 to theréby permit the Iugs 34 to move spirally

25

gether within the barrel 30. However, the internal di- .

ameter .of the key sleeve is substantially -greater than
the external djameter of. the fixed sleeve 41 so that
there is an annular chamber between said key sleeve 51
and fixed sleeve 41.- At the lower end, the key sleeve 51

is provided with an inwardly extending annular portion

54, the inner diameter of which is such as to receive
a part 55 of the mandrel which extends upwardly of the
shoulder 19 between the part 16 of the mandrel and
the shank 17, the portion 55 being of smaller diameter

30

35

than the body portion 16 and of greater diameter than °

said shank 17, there being a tapered portion 56 be-
tween said portion 55 and shank 17. .

.- Annular portion 54 is provided with a plurality of an-
nular grooves spaced apart longitudinally of said sleeve

40

41, said grooves having annular sealing rings 5da dis- -

posed therein for sealing engagement with said part 55
of the mandrel. D '

;. The lower end of the sleeve 41 is internally enlarged
for slidable reception of the shank 17. Sleeve 41 also
has an outwardly extending annular portion 60, the ex-
ternal diameter of the portion 60 being slightly smaller
than the internal diameter of the key sleeve so that
said key sleeve may slide on said portion 60. A pair of
longitudinally spaced annular grooves are provided in
the outer side of said portion 60 for reception of re-
gpective sealing rings 61 to provide a sliding seal between
said portion 60 and said key sleeve 51. The fixed sleeve
41 is also provided with a pair of annular internal
grooves which are longitudinally spaced apart and lo-
cated adjacent the lower end of said fixed sleeve, there
being respective annular seals 62 disposed in said grooves,
The portion 60 with the respective seals 61 and 62 may
be termed the mid-seal as it is located substantially mid-
way between the lower end of the key sleeve and the key
sleeve ring when the key sleeve is in its lowermost posi-
tion whereas the lower end thereof rests on the shoulder
19 of the mandrel. There is means, for yieldingly urg-
ing said key sleeve to said lowermost position, said yield-
ing means comprising a spring. 65 in the chamber 42 be-
tween the lower end of the part 43 of the top sub and
the upper end of the key sleeve ring 46. Between the
fixed sleeve 41 and the upper part.of the key sleeve is
an annular chamber 66 having communication by means
of ports 67 in the fixed sleeve 41 with the interior bore
68 of said fixed sleeve. When the lower end of the
key sleeve rests on the shoulder 19 of the mandrel, the
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upwardly out of the recesses 20. There is means pro-
vided for permitting the key sleeve to move longitudinally
but to:prevent rotation of said sleeve relative to the bar-
rel. . This means comprises a groove 76 which extends
longitudinally of the key sleeve 51 and a screw 77 which
is screwed into a tapped opening provided therefor in the

- barrel, the inner end of said screw being disposed in said

groove 76.  Pressure equalizing ports 67a are provided
in the mandrel shank 17, said ports connecting the in-
terior of the mandre! with space 67 between the lower
end of the sleeve giard and an interior shoulder 54b of
key sleeve 51. . S
.. Ball 74 may be of metal or it may be of some material
that may be readily drilled such as, for example, a plastic
material. When the ball has been removed so that the
hydraulic pressure on the lower end 75 of the key sleeve
ring is relieved, spring 65 will move the key sleeve down-
wardly. When the barre] unit is separated from the man-
drel the lower end of said key sleeve will engage the
upper sides of the lugs 34.. However, when the barrel
unit is attached to the mandrel the lower: end of the key
sleeve-engages said shoulder 19, as hereinabove described.

More specifically, the barrel unit is automatically con-
nected to the mandrel as said barrel unit is lowered onto
the mandrel by means of the pipe string to the lower end
of which the barrel unit is connected. The weight of the
string and barrel unit is sufficient to easily compress.the
spring 65 and move the key sleeve upwardly when the
lower ends of the keys 79 engage the shoulder 19 of the
mandrel as the lugs 34 move into the helical recesses 20.
As these recesses have a relatively sharp inclination or
pitch, the lugs readily slide into same and when they reach
the end walls 23 of the recesses, the keys slip into the key
slots 24, :

When releasing the barrel unit from the mandrel, after
the ball 74 has been dropped and the pressure above de-
scribed has raised the key sleeve to the release position, a
straight upward pull will effect separation of the barrel
unit from the mandrel due to the inclination of the heli-
cal recesses 20.

Referring to Figs. 2A and 2B the device comprises a
top sub 100 having the usual tapered, internally threaded
socket 101 for connection to the pin of an adjacent por-
tion of a well string, not shown. A bore 182 extends
downwardly from said socket and there is an annular
shoulder 103 at the junction of said bore 192 and socket
101. At the end of the top sub opposite the socket 101
there is a reduced diameter portion 104 which is exter-
nally threaded at 105 for threadable connection to the in-
ternally threaded upper end portion 106 of a tubular bar-
rel 108, Within the barrel 108 are a plurality of internal
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Tugs §10 which are annulariy spaced apart. The lugs 116
are similar to the lugs 34 of the arrangement shown in
Figs. 1A and 1B, the upper and lower ends of said Iugs
being spirally inclined. The lugs 119 are spaced upwardly
of the lower end of the barrel 108 and adjacent said lower
end are a pair of internal, annular grooves which are lon-
gitudinally spaced apart and in which are disposed anmnu-
lar sealing rings 111.

A mandrel, indicated generally at 115, includes a body
116 from the lower end of which depends an externally
threaded pin 117 whereby the mandrel may be thread-
ably connected to an adjacent portion of the string. At
the opposite end of the body 116 there is a shoulder 118
from which there extends axislly upwardly a reduced di-
ameter portion 119. From the latter there extends up-
wardly a slightly reduced diamieter portion 12¢ adjacent
the upper end of which are a plurality of annularly
spaced helical or spiral recesses 121 for reception of the
lugs 116. It is to be noted that the lug and slot arrange-
ment in the mechanism of Figs 2A and 2B is similar fo
the lug and slot arrangement of the mechanism shown in
Figs. 1A and 1B, the slots being open at their upper eénds
and éxtending downwardly from a shoulder 123. Abeve
the shoulder 122 there is a reduced diameter portion 125
which extends axially upwardly from a shoulder 124 and
the interior bore 126 of the mandrel flarés outwardly at
127 at the upper free end of the portion 125. Slidable
within the barrel 188 is a key sleeve 13¢ having a phu-
rality of annularly spaced depending keys 131 adapted to
be received in key slots 132 at the entrance of the TECESSES
121. The arrangement is similar to that shown in Fig.
1B, the key 131 preventing removal of the lug 11§ from
the recesses 121 when the key sleeve is in the lowermost
position and the keys disposed in said slots 132. At the
upper. end, the key sleeve has an inwardly extending an-
nular portion 133 from the inner edge of which there is
an upwardly extending annular collar 134. The upper
side of the annular portion 133 forms a shoulder 136 on
which is seated an annular packing element 137 which
encircles the major portion of the collar 134 and.is held
in position by a snap ring 138 received in a groove pro-
vided therefor in the collar adjacent the upper end there-
of. The underside of the annular portion 133 comprises
a shoulder 148, the purpose of which will be described
hereinafter. A coil spring 141 reacts betweer the upper
end of the collar 134 and the portion 104 of the top sub
130 to urge the key sleeve downwardly into the locking
position. The downward movement of ‘the key slesve is
limited by engagement with the lugs 119. .

Means for raising the key sléeve 136 so as to move the
keys 131 out of the key slots 132 comprises a releasing
tool, indicated generally at 15¢. The releasing tool is
inserted into the upper end of the drill string in the well-
known manner and drops down through said string and
info the safety release joint. The releasing tool com-
prises a body portion 151 having an enlarged head 152
with an external shoulder 153 between said body and
head, said shoulder 153 being received on the shoulder
103 of the top sub 168. The body 151 has a depending
somewhat reduced diameter portion 154 with an inwardly
and downwardly inclined annular cam face 155 from the
lower end of which extends a tubular sleeve 156. At the
lower end of the sleeve 156 there is an externally threaded
portion 157 for threadable reception in an internally
threaded socket at the upper end of the reduced diameter
portion 158 of a member 163 having an axially extend-
ing bore 161 cf substantially the same diameter as the
bore 162 of the sleeve 156, part 154, body 151 and head
152 of the releasing tool. Bore 161 has a downward
opening, one of restricted size, which comprises a re-
stricted orifice 165.

Slidable on the slseve 156, and adjacent the upper end
thereof, is an annufar piston 167 having a depending re-
duced diameter portion 168 that is externally threaded
for threadable reception of the internally threaded upper
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end portion of a tubular skirt 169 slidable in the bore 126
of the mandrel and extending downwardly into an annu-
lar chamber 17¢ between the reduced diameter portion
158 of the member 16¢ and the wall of the bore 126 of
the mandrel when the releasing tool is disposed within,
the barrel unit and mandrel as shown in Figs. 2A and 2B.
An annular seal 172 is disposed in an external annular
groove adjacent the upper end of the portion 15§ to pro-
vide a seal between said portion and the sleeve 169. "An
annular sealing ring 173 is disposed in an internal annular
groove in the piston 167 to provide a seal between said
piston and sleeve portion 156 of the releasing tool.

As the internal diameter of the sleeve 169 is substan-
tially greater than the external diameter of the sleeve por-
tion 156 an elongated annular chamber 175 is provided
between these parts for reception of a coil spring 176 hav-
ing one end reacting against a plurality of annularly
spaced set screws L77 provided in tapped openings in
sleeve 169. The opposite end of the spring 176 reacts
against a plurality of annularly spaced set screws 178 re-
ceived in tapped openings provided therefor in the sleeve
156, the cuter ends of said set screws 78 extending into
the chamber 175 adjacent the upper end thereof. With
this arrangement the spring 276 urges the sleeve 169 and
piston 167 downwardly. Downward movement of the
sleeve and piston is limited by a shoulder 18 at the upper
end of the mémber 168, the lower end of said sleeve. 169
engaging said shoulder when the sleeve and piston 167 are
at their lowermost position. Ome or more ports I87 in
the sleeve 156 provide means for the transmission of fluid
pressure from the bore 162 of the releasing tool to the
chamber 175. o

Piston 167 is provided with a plurality of resilient fin-
gers 185 which extend longitudinally upwardly from the
upper end of said piston. - At the upper ends of the fin- .
gers 185 are outwardly and upwardly inclined end por-
tions 186. Normally the free ends of the fingers 185 are
resting against the outer side of .the sleéve 156. with_the
inner sides 188 of said end portions 186 lying against the
cam surface 155 of the releasing tool. - o

When the pressure in the chamber 175 increases in
value sufficiently to overcome the resistance of spring 176,
the piston 167 moves upwardly thereby causing the finger
tips 186 to move upwardly and outwardly into engage-
ment with the shoulder 140 of the key sleeve. As shown
in Figs. 2A and 2B the piston 167 of the reledse tool has
been raised by fluid pressure to a point where the upper
ends of the portions 186 of the fingers 185 are just about
to engage the shoulder 146 of the key sleeve. . As. the
piston corntinues to move upwardly, the key sleeve is cor-
respondingly moved upwardly to a position whereai the
keys 131 are out of the key slots.in the mandrel so that
the barrel unit may be removed from the mandrel by an
upward pull on said barrel unit effected through the string,
to which said barrel unit is attached. '
~ The purpose of having the orifice 165 is to permit con-
tinued circulation of fluid as long as the barrel unit is
connected to the mandrel. o

It is believed that the invention and many of the at-
tendant advantages thereof will be understood from the
foregoing description and it is believed that it will be ap-
parent that various changes may be made in the form,
construction and arrangements of the parts of the inven-
tion without departing from the spirit and scope thereof
or sacrificing all of its. material advantages, the forms
hereinbefore described being by way of example: .

We claim: .

1. A hydraulic release, safety tool joint for incorpora-
tion into a pipe string, comprising: ‘a tubular mandrel.
having a body.portion with a reduced diameter part, at
the upper end of which is a base portion of a shank which
extends upwardly from said base, said base portion being
of reduced diameter with respect to said body part and
the portion of the shank extending upwardly from the
base theéreof Leing of reduced diameter with respect to
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said base, the body part being provided with a plurality
of a.nnu]arly' spaced, external, helical recesses each. of
which is open at the upper end, and an upwardly opening
longitudinally extending key slot at the open end of each
of said recesses; and a barrel unit including a tubular
barrel adapted to slide over the reduced diameter part of
the mandrel and having a plurality of internal lugs hav-
ing helical upper and lower ends, said lugs being adapted
to be removably received in the respective helical re-
cesses of the mandrel; a sleeve guard within the barrel
and secured at the upper end, said sleeve guard having an
external diameter substantially less than the internal di-
ameter of the barrel; a tubular key sleeve slidable in the
barrel and having depending keys at the lower end. for
reception in the key slots to lock the lugs in said recesses,
said key sleeve being slidable upwardly into the space be-
tween said barrel and sleeve guard; yielding means urging
said key sleeve downwardly; and means, including means
insertable into said string, for raising the normal fluid
pressure within the string and barrel unit and causing said
incréased pressure to be exerted on a part operably con-
nected with the key sleeve for urging said key sleeve to a
position whereat the keys thereof are moved out of said
key slots.

2. A hydrauhc release, safety tool joint, comprising:
a tubular mandrel! having a body portion with a reduced
diameter part, and a shank at the upper end of said re-
duced diameter part, said shank having a base portion
of reduced diameter with respect to said body part and
located adjacent same, the portion of the shank extend-
ing upwardly from said base being of reduced diameter
with respect to said base, the body part being provided
with a plurality. of annularly spaced, external, helical
recesses each of which is open at the upper end, and an
upwardly opening longitudinally extending key slot at
the open end of each of said recesses; and a barrel unit
including a tubular barrel adapted to slide over the re-
duced diameter part of the mandrel and having a plu-
rality of internal lugs adapted to be removably received
in the respective helical recesses of the mandrel; a sleeve
guard within the barrel and secured at the upper end,
said sleeve guard having an external diameter substan-
tially less than the internal diameter of the barrel; a
tubular key sleeve slidable in the barrel and having de-
pending keys at the lower end for reception in the key
slots for locking said lugs in said recesses, said key sleeve
being slidable upwardly into the space between said
barrel and sleeve guard;- yielding means urging said key
sleeve downwardly; and means, including means in-
sertable into the barrel unit for raising the normal fluid
pressure within the barrel unit and causing said increased
pressure to be exerted on a part operably connected with
the key sleeve for urging said key sleeve to a position
whereat the keys thereof are moved out of said key
slots.

3. A hydraulic release, safety tool joint, comprising:
a tubular mandrel having a body portion with a reduced
diameter part, at the upper end of which is a shank base
from which a shank extends, said base portion being
of reduced diameter with respect to said body part and
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~ the portion of the shank extending upwardly from the

base thereof being of reduced diameter with respect to
said base, the body part being provided with a plurality
of annularly spaced, external, recesses each of which is
open at the upper end, and an upwardly opening key
slot at the open end of each of said recesses; and a barrel
unit including a tubular barrel adapted to slide over
the mandrel and having a plurality of internal lugs
adapted to be removably received in the respective re-
cesses of the mandrel; a sleeve guard within the barrel
and secured at the upper end, said sleeve guard having
an external diameter substantially less than the internal
diameter of the barrel; a key sleeve slidable in the barrel
and having depending keys at the lower end for reception
in the key slots sald key sleeve bemg shdable upwardly
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into the space between said barrel and sleeve guard;
yielding means urging said key sleeve downwardly; and
means, including means insertable into the string to
which the barrel unit is attached, for raising the normal
fluid pressure within said barrel; and a pressure respon-
sive part operable upon said increased pressure to urge
said key sleeve to a position whereat the keys thereof
are moved out of said key slots.

4. A hydraulic release, safety tool ;omt comprising:
a tubular mandrel having a body portion with a re-
duced diameter part, at the upper end of which is a shank
base from which a shank extends, said base portion
being of reduced diameter with respect to said. body
part and the portion of the shank extending upwardly
from the base.thereof being of reduced diameter with
respect to said base, the body part being provided with
a plurality of annularly spaced, external, recesses .each
of ‘which is open at the upper end, and an .up-
wardly opening key slot at the open end of each of
said recesses; and a barrel -unit including a tubular
barrel adapted to slide over the mandrel and having
a plurality of internal lugs adapted to be remov-
ably received in the respective recesses of the mandrel;
a sleeve guard within the barrel and secured at the upper
end, said sleeve guard having an external diameter sub-
stantially less than the internal diameter of the barrel;
a key sleeve slidable in the barrel and having depending
keys at the lower end for reception in the key slots, said
key sleeve being slidable upwardly into the space be-
tween said barrel and sleeve guard; yielding means urging
said key sleeve downwardly; and means, including means
insertable into the.string to which the barrel unit is
attached, for raising the normal fluid pressure within
said barrel; a pressure. responsive part operable upon
said increased pressure to urge said key sleeve to a posi-
tion whereat the keys thereof are moved out of said key
slots; and passageway means for maintaining a reduced
circulation of fluid through the string.

5. A hydraulic release, safety tool joint, comprising:
a tubular mandrel having a plurality of annularly spaced,
external, recesses each of which is open at the upper
end, and an upwardly opening key slot at the open end
of each of said recesses; and a barrel unit including a
tubular barrel adapted to slide over a portion of the
mandrel and having a plurality of internal lugs adapted
to be removably received in the respective recesses of
the mandrel; a key sleeve slidable in the barrel and hav-
ing depending keys at the lower end for reception in the
key slots; yielding means urging said key sleeve down-
wardly; means, including means insertable into the barrel

- unit for raising fluid pressure within said barrel; and

a pressure receiving part operable by said increased pres-
sure to urge said key sleeve to a position whereat the
keys thereof .are moved out of said key slots.

6. A hydraulic release, safety tool joint, comprising:
a tubular mandrel having a plurality of annularly spaced,
external recesses each of which is open at the upper end,
and an upwardly opening key slot at the open end of each
of said recesses; and a barrel unit including a tubular
barrel adapted to slide over a portion of the mandrel and
having a plurality of internal lugs adapted to be re-
movably received in the respective recesses of the man-
drel;. a key sleeve slidable in the barrel and having de-
pending keys at the lower end for reception in the key
slots; yielding means urging said key sleeve downwardly;
means, including means insertable into the barrel unit
for raising the fluid pressure within said barrel; a pres-
sure receiving part operable by said increased pressure
to urge said key sleeve to a position whereat the keys
thereof are moved out of said key slots; and passage-
way means for maintaining a reduced circulation of fluid
through the string.

7. A hydraulic release, safety tocol joint, comprising:
a tubular mandrel having a plurality of annularly spaced,
external recesses each of which is open at the upper end,
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slot at the open end of each of said recesses, sald mamn:
drel having an internal seat at the upper free end there-
of; and a barrel unit including 4 tubular barrel adapted
to slide over an upper énd portion of the mandrel and
having a plurality of internal lugs adapted to be remov-
ably received in the respective fecésses of the mandrel; a
key sleeve slidable in the barre! and having depending
keys at the lower end for reception in the key slots; a
part on said key sleeve against which fluid pressufe il the
joint is exerted; yielding means urging said key sleeve
downwardly with a predetermined force; and a ball in-
serfable into the barrel unit and seatible on the maridrel
seat for raising the fluid pressure within the joint and
causing said increased pressure to act 6f said patt of the
key sleeve for urging said key sleeve to a positioni whereat
the keys thereof are moved out of said key slots. _

8. A hydraulic release, safety tool joint, comprising:
a tubular miandrel having a plufdlity of annularly spaced,
external recesses each of which is open at the upper end,
and an upwardly opening longitudinally extending key
slot at the open end of each of said recesses, said man-
drel having an internal seat at the upper free end thereof:
and a barrel unit including a tubular barrel adapted to
slide over an upper end portion of the mandrel and having
a plurality of internal lugs adapted to be removably re-
ceived in the respective recesses of the mandrel; a key
sleeve slidable in the barrel and having depending keys at
the lower end for reception in the key slots; a part on said
key sleeve against which fluid pressure in the joint is
exerted; yielding means urging said key sleeve downwardly
with a predetermined force; and a ball of material that
may be drilled by a drill bit insertable into the barrel
unit and seatable on the mandrel seat for raising the
fluid pressure within the joint and causing said increased
pressure to act on said part of the key sleeve for urging
said key sleeve to a position whereat the keys thereof are
moved out of said key slots.

9. A hydraulic release, safety tool joint, comprising:

a tubular mandrel having a plurality of annularly spaced,

external recesses each of which is open at the upper end,
and an upwardly opening longitudinally extending key
slot at the open end of each of said recesses; and a barrel
unit including a tubular barrel adapted to slide over an
upper end pertion of the mandrel and having a plurality
of internal lugs adapted to be removably received in
the respective recesses of the mandrel, said barrel unit
having a shoulder in the upper end portion; a sleeve
guard within the barrel and secured at the upper end,
said sleeve guard having an external diameter substan-
tially less than the internal diameter of said barrel; a key
sleeve slidable in the barrel and having depending keys at
the lower end for reception in the key slots, said key
sleeve being slidable upwardly into the space between
said barrel and sleeve guard; yielding means urging said
key sleeve downwardly; and means insertable into the
barrel unit for raising the normal fluid pressure within
the barrel, said means having a pressure responsive part
engageable with the key sleeve and actuated by said in-
creased pressure to urge said key sleeve to a position
whereat the keys thereof are moved out of said key
slots.

10. A hydraulic release, safety tool joint, comprising:
a tubular mandrel having a plurality of annularly spaced,
external, recesses each of which is open at the upper end,
and an upwardly opening longitudinally extending key
slot at the open end of each of said recesses; and a barrel
unit including a tubular barrel adapted to slide over an
upper end portion of the mandrel and having a plurality
of internal lugs adapted to be removably received in the
respective recesses of the mandrel, said barrel unit having
a shoulder in the upper end portion; a sleeve guard se-
cured within the barrel, said sleeve guard having an ex-
ternal diameter substantially less than the internal diam-
eter of said barrel; a key sleeve slidable in the barrel and
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having dependinig Keys at the lower end for reception in
tie key. slots, said key sleeve being slidable’ upwardly
irito- fhe space between said barrel and sleeve guard;
yielding means urging said key sléeve downwardly; means
itisertable into- the barrel nit for raising the nofmal
fluid - pressiire - withiiy the barrel, said means having a
pressure résponsive pdrt efigageable with the key sleéve
anid dctuated by said increased pressure to urge-said key
sleeve to-a position whereat the keys thereof are moved
otit of -said key slots; and passageway means for main-
taining a reduced circulation of fluid through the string.

11 A hydraulic release, safety tool joint, comprising:
a tubular randrel having a body portion with a reduced
digﬁiéfér part, ‘fr'o'n"i which extends & shank having & base
adjacent fo said body portics, said base portion being
of feduced diamicter with réspect to said body part and
thie portion of the shank extending upwardly from thie
base thereof being of rediiced diameter with respect to
¢aid base; the body part being provided with a plurafity
of annularly spaced, external recesses inclined from the
vertical and open at the upper end and an upwardly cpen-
ing longitudinally extending key slot at the open end of
each of said recesses, said shank having a plurality of
openings therein adjacent the base, and an internal seat
at the upper free end thereof; and a barrel unit including
a tubular barrel adapted to slide over the reduced diam-
eter body part and having a plurality of internal lugs
adapted to be received in the respective recesses of the
mandrel; a top sub threadably attached to the upper end
of the barrel; a sleeve guard having an external diameter
substantially less than the internal diameter of the barrel
and having the upper end thereof threadably secured to
the top sub, said sleeve guard depending within the barrel
and having an enlarged lower end portion slidable over
the shank and provided with openings therethrough ad-
jacent the enlarged portion, said sleeve guard also hav-
ing a lower end portion of enlarged external diameter, the
latter being somewhat less than the internal diameter of
the barrel; a tubular key sleeve slidable in the barrel and
received slidably between the interior wall of the barrel
and the exterior surface of the enlarged lower end por-
tion of the sleeve guard, the lower end of said key sleeve
having an enlarged internal portion slidable on to the
shank base and from which depend a plurality of keys
slidably receivable in the key slots of the reduced diam-
eter body part; a key sleeve ring threadably connected
to the upper end of the key sleeve, said key sleeve ring
being slidable within the space between the sleeve guard
and the barrel, the key sleeve ring having a lower end
portion disposed within the key sleeve and located just
above the openings in the sleeve guard when the barrel
unit is operably attached to the mandrel; and a ball
receivable within the bore of the sleeve guard and adapted
tﬁ sg;t on the internal seat at the free end of the mandrel
shank.

12. A hydraulic release, safety tool joint, comprising:
a tubular mandrel having a body portion with a reduced
diameter part, at the upper end of which is a shank, the
body part being provided with a plurality of annularly
spaced, external recesses inclined from the vertical and
open at the upper end, and an upwardly opening longitu-
dinally extending key slot at the open end of each of
said recesses; and a barrel unit including a tubular barrel
adapted to slide over the shank and reduced diameter
body part and having a plurality of internal lugs adapted
to be received in the respective recesses of the mandrel;
a top sub threadably received within the upper end of the
barrel and having an internal shoulder; a tubular key
sleeve slidable in the barrel and having an internal
shoulder, the lower end of said key sleeve having a plu-
rality of keys slidably receivable in the key slots of the
body part; yielding means urging the key sleeve down-
wardly; and a releasing tool comprising a tubular body
having a shoulder adjacent the upper end engageable with
the shoulder of the top sub and having a reduced diam-
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eter lower end portion with an. upwardly and outwardly
inclined annular shoulder at the upper end of said re-
duced diameter portion, an annular piston slidable on
said reduced diameter portion, a plurality of longitudi-
nally extending annularly spaced fingers on the upper end
of said piston, each of said fingers terminating at the
upper free end in an enlarged tip having an inclined
surface engageable with the inclined shoulder whereby
said finger ends will be forced outwardly into- -engage-
ment with the shoulder of the key sleeve when the piston
is' moved upwardly, a tubular skirt on said piston, said
skirt having a larger internal diameter than the external
diameter of the reduced diameter part of the releasing
tool body so as to provide a pressure chamber .therebe-
tween, an end member attached .to.the lower end of the
reduced diameter part of the tubular body .of the releasing
tool, and yielding means urging the skirt and- key sleeve
downwardly, the reduced diametér portion of the tubular
body of the releasing tool having ports therein connecting
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the interior of said tool with said pressure chamber below
the lower, end of said piston.
13. The invention defined by claim 12, wherein the
lower end member of the releasing tool is provided with
a restricted passage longxtudmally therethrough.
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