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10 Claims.
1

This invention relates to a combination jar and
safety joint for use in wells, especially in oil
wells.

It is an object of this invention to provide, in
a fishing tool or drill pipe assembly, a joint having
a jar made operable by exerting an upward strain
at the top of the well to shear pins rigidly con-
necting the upper and lower sections of the joint

to thus render the secticns slidable relative to.

each other.

It is also an object of this invention to provide,
in a fishing tool or drill pips assembly, a joint
having a lower section, and an upper section
which comprises a jar made operable by exerting
an upward pull on the fishing tool assembly at the
top of the well to bring the jar into jarring im-
pact with the lower section.

It is a further object of this invention to pro-
vide, in a fishing tool or drill pipe assembly, a
combined jar and saiety joint in which the jar-
ring element also serves as the coupling from
which the upper section of the joint can be un-
threaded and withdrawn from the well, along
with the pipe above it.

Other and further objects of the invention will
be readily apparent when the following descrip-
tion is considered in connection with the accom-
panyving drawings wherein:

Fig. 1 is a sectional elevation of the joint.

Fig. 2 is a horizontal section of the joint taken
along line 2—2 of Fig. 1.

Fig. 3 is a3 horizontal section of the joint taken
along line 3—3 of Fig. 1.

Fig, 4 is a horizontal section of the joint taken
along line 4—4 of Pig. 1.

g, 5 is a horizontal section of the joint taken
along line 5-—5 of Fig. 1. |

Fig. 6 is a section of an O-ring pack off rubber,
taken along line 6—6 of Pig. 3.

g, T is a fragmentary side elevation of the
upper portion of the tool illustrating a preferred
form of joining the body of the tool to a stem,

Flig. 8 is similar to Fig. 7 but illustrates the
body and stem in released position, and

Pig. 9 is a perspective view of the upper end of
“the body and stem, illustrated in Figs. 7 and 8.

The joint { comprises an upper section 2 and
8, lower section 3. The upper section 2 comprises
a, Stem 4 which has as integral parts thereof an
internally threaded head 5 to receive a drill pipe
tool joint, not shown, a mandrel 6, which has
bore T extending therethrough, a threaded length
8, and a reduced external diameter section 3

which terminates in g sealing end (0 having a

groove {1l therein to receive an O-ring pack off
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rupvber 12. A stop lug 13 is welded on the man-
drel between the beginning of the threaded
length § and the first full thread {4 thereof to
act as a stop, as will be hereinafter described,
The head % has slots 15 therein of the configura-
tion shown in Fig. 2.

The lower section 3 comprises the body {6
which has bore 17 at the upper end 18 thereof
to receive the mandrel 8, and the body has an
enlarged counter bore 38 which terminates in an
internally threaded section 9 into which the
sub 2% is threaded. The upper end 18 has up-
standing projections 2{ therein of a configura-
tion to be received in the slots 15 of the head 5.
The two sections 2 and 3 are rigidly joined to-
gether by shearing pins 22 which extend through
upstanding projections 21 and stem 4, as shown
in Fig. 2. The upper end {8 has an inner groove
223 therein into which is inserted the O-ring
pack-off rubber 24 to seal off the enlarged counter
hore &4 from any fluids which might otherwise
rass in through bore 17 between the mandrel
6 and the upper end 18. The body 16 has slots
23 as shown in Fig. 5, formed to extend through-
out the length of the enlarged counter hore 34.

A jar or splined releasing sleeve 286 is threaded
to the threaded length 8 of the mandrel § and
is assembled with the upper section 2. During
the jarring operation the jar sleeve 26 is moved
by the mandrel 6. In the event it is necessary o
disconnect the jar sleeve 26 from the mandrel
6, the disconnected jar sleeve 28 rests on the
upper end face 27 of the sub 29.

The jar 26 has splines 29 therein to ride in the
slots 20 of the body 16, and is internally threaded
with general purpose acme threads 28. These
threads begin with a transverse thread face 25
slightly below the top of the jar against which
the stop lug {3 abuts when the threaded length
& is threaded into the jar. This stoppage limits
the tightness with which the threads of these
elements may be engaged and insures that the
stem may be easily unthreaded when such is
desired. Figs. 1, 2, and 5 indicate how, in ag-
sembly, with the jar splines 28 riding in the
body grooves 25, the mandrel § of the stem 4 may
be threaded into the jar 28 until the stop lug
I3 contacts the transverse thread face 25 of the
jar sleeve 28, at which time the splines 21 of the
body 16 and the grooves {5 of the stem 4 are in
a position to be interfitted by longitudinal mo-
tion therebetween. |

The device of this invention has its most gen-
eral application in cases where the drill pipe,

used in the rotary method of drilling oil wells,
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becomes broken off in the process of drilling,
When this occurs, the joint is inserted in the
assembly of the fishing tool apparatus which is
employed to locate the broken off drill pipe in
order to pull it out of the well, the insertion
being made by threading the lower tool joint of
the upper section of the fishing tool assembly,
not shown, into the stem 4 of the upper section
2 of the joint. The lower end 38 of the sub 24
of the joint is then threaded into the upper drill
pipe tool joint, not shown, of the lower section
of the fishing tool assembly.

The fishing tool is then lowered into the well,
the fishing operation is commenced, and the
broken off drill pipe is located. An upward puil
is then exerted on the top of the fishing tool as-
sembly to pull the fishing tool upwardly and this
will shear the shearing pins 22 and thus sever
the rigid connection between the upper section
2 and the lower section 3 of the joint.

Further exertion of upward pull on the fishing
tool assembly may then move the upper section
2 until the upper face 32 of the jar 26 comes into
contact with the shoulder 31 of the end section
{8 of the bhody 6. Still further upward pull on
the fishing tool assembly may then be further
exerted to pull the fishing tool assembly and
the drill pipe to which it is attached directly up
cut of the well.

However, in most cases the drill pipe will be
stuek and it will become necessary to jar it loose
from the restriction bhinding it. This can hbe
accomplished by slackening off the pull cen the
fishing tool assembly exerted at the top of the
well to lower away the upper section 2 and then
renewing the upward puil on the fishing tool
assembly to again bring the jar face 32 against
the shoulder 3f{ with jarring impact. Alterna-
tively, the slackening off of pull on the fishing
tool assemhly may be continued until the lower
face 32 of the jar 28 comes into contact with the
ubper end face 27 of the sub 28 to exert a down-
ward jar on the lower section 3 and on the pipe
helow it. The longitudinal dimensions of the

enlarced counter bore 34 and of the jar 20 are |,

‘such as to permit substantial travel of the jar In
which it can gain momentum for impacting
either shoulder 31 or end face 21, a travel of
ahout 14’ being possible in the form of invention
disclosed. This jarring process, as described,
may be repeatedly employed, using whatever
combinations of steps as may he suggested by in-
dividual situations until the drill pipe becomes
locosened or until it becomes apparent that jar-
ring will not loosen the pipe from the restriction
binding .it.

Throughout the jarring operation it is pointed
out that the counter bore 34 is maintained sealed

off from fluids in the well by means of the O-ring
nack off rubbers 12 and 24.

If jarring fails to loosen the stuck pipe it then
~ecomes desirable to pull the fishing tool assem-
sy, or the upper part thereof, out of the well
before employing some other medium. This 1s
done by imparting right-hand rotation to the
fishing tocl from the top of the well so as to un-
thread the threaded length 8 of the stem &4 from
the jar 26, the splines 29 of the jar riding in the
slots 25 of the body 16 to prevent the jar irom
rotating with the upper section 2.

When the threaded length 8 becomes com-
pletely disengaged from the jar 26, the jar falls
to rest on the sub face 27 of the sub 28, and the
reduced external diameter section 9 and the
sealing end {0 may then be pulled up through
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the jar 26 and the whole upper section 2 can
then be pulled up out of the lower section 3, and
out of the well.

1t is pointed out that in the form of invention
disclosed, the jar and mandrel are shown having
left hand threads, as is required when a fishing
tool or drill string is used having right hand
threads, and in this case right hand rotation is
imparted to the drill string or fishing tool to
unthread the mandrel from the jar. Conversely,
s jar and mandrel having right hand threads is
provided when a fishing tool or drill string hav-
ing left hand threads is used, and left hand ro-
tation is imparted to unthread the mandrel from
the jar.

Althoush the most general application of this
device is in connection with fishing tools, the
device can also be inserted directly into the as-
sembly of a drill pipe which is likely to become
stuck during the drilling operation, the insertion
being made at a position in the assembly where
it is likely to be the most effective. When stick-
ing occurs the jarring operation may be con-
ducted as hereinbefore described in the case of a
fishing tool, and if the jarring operation fails
to release the stuck pipe the disengagement be-
tween upper section 2 and the jar 260 may be
accomnplished by rotating the drill pipe.

Broadly, this invention contemplates a com-
Lination jar and safety joint so that stuck pipe
below the joint may be jarred loose, and if these
alements cannot be iarred locse, the invention
provides for disengaging the upper section of the
ioint from the jar and conseauently from the
lower section to thus enable the upper secticn
to be withdrawn from a well, such as an oil well,

What is claimed 1is:

1. A combination jar and safety joint compris-
ing, a tubular body, longitudinal grooves on the
inner portion of and extending substantially the
length of such body, an internal shoulder in said
body formed at one end thereof, a stem adapted
to ke secured to a string of pipe, a mandrel ex-
tending from said stem into said tubuiar body,
said mandrel having a threaded length inter-
mediate its ends, a reduced diameter section com-
prising a lower section of said mandrel, a tu-
bular hammer element having keys formed on
the outer surface thereof to slide in said grooves,
thread means on the inner surface of said tubu-
lIar hammer threaded on the threaded length
of such mandrel, 2 member affixed to the other
end of said tubular body having an anvil sur-
face for closing the other end of such tubular
body, and shearable connecting means on said
body and said stem for rigidly connecting said
body and said stem as a unit, upward movement
cf said stem serving to shear said connecting
means so that said hammer element may be
brought into upward impact with such internszl
shoulder in said body, and downward movement
thereafter of said stem serving to bring said tu-
bu_lar hammer into impact with said member,
sald stem being rendered separable from said
body by rotation to unthread said threaded
length of said mandrel from said hammer ele-
ment.

2. A combination jar and safety joint com-
prising, a tubular boedy, longitudinal grooves on
the inner portion of and extending substantially
-1':he length of such body, an internal shoulder
in said body formed at one end thereof, g stem
adapted to be secured to a string of pipe, a man-
drel extending from said stem into said tubular
body, said mandrel having a threaded length
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intermediate its ends, g tubular hammer ele-
ment having keys formed on the outer suriace
thereof to slide in said grooves, thread means
on the inner surface of said tubular hammer
threaded on the threaded iengtn of sucn man-
drel, and shearable connecting means on said
body and said stem for rigidly connecting said
body and stem as a unit, upward movement of
sald stem serving to shear said connecting means
so fthat said hammer element may be brought
into upward impact with such internal shoul-

b 1]

10

der in said body, said stem being rendered sepa- -

- rable from said body by rofation to unthread

said threaded length of said mandrel from said
hammer element. |
3. A combination jar and safety joint com-
prising, a tubular body, longitudinal grooves on
the inner portion of and extending substantially
the length of such body, an internal shoulder
in said body formed at the upper end thereof,
a stem adapted to be secured o a string of pipe,
g, mmandrel]l extending from said stem into said
tubular body, said mandrel having a threaded
length intermediate its ends, a reduced diam-
eter section comprising g lower section of said
mandrel, a tubular hammer element having keys
formed on the outer surface therecf to slide in
said grooves, thread means on the inner surface
of said tubular hammer threaded on the threaded
length of such mandrel, a member affixed to the
lower end of said tubular body having an anvil
surface for closing the lower end cof such tubular
hody, and shearable connecting means on said
body and said stem for rigidly connecting said
body and stem as a unit, upward movement of
said stem serving to shear said connecting means
so that said hammer element may be brought
into upward impact with such internal shoulder
in said body, and downward movement thereafter
of said stem serving to bring said tubular ham-
mer into impact with sald member, said stem

being rendered separable from said body by ro-

tation to unthread said threaded length of said
mandrel from sald hammer element.

4, The combination jar and safety joint of
claim 1 where the shearable connecting means
on said body and sald stem for rigidly connect-
ing said body and stem as a unit comprises, en-

gaged clutch elements on said body and said

stem, and shear pins extending through said en-
caged clutech elements.

2. The combination jar and safety joint of
claim 4 where the engaged clutch elements com-
prise grooves in said stem and upstanding pro-
jections on said body extending into such grooves.

6. The combination jar and safety joint of
claim 1 including stop means engaging the thread
means on the inner surface of said tubular ham-
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mer and the threaded length of the mandrel lim-
iting interthreading of said thread means on the
inner suriace of said tubular hammer and the
threaded length of such mandrel.

7. The combination jar and safety joint of
claim 3 where the lower end of the mandrel is
slidable in the member affixed to the lower end of
said tubular body.

8. The combination jar and safety joint of
claim 7 including a seal contacting said tubular
body and said stem and a seal contacting said
member affixed to the lower end of said body
and said stem.

3. The combination jar and safety joint of
claim 7 including a seal at one end of said tubu-
lar body contacting said stem angd a seal in said
stem contacting said member affixxed to the lower
end of said body.

10. A combination jar and safety joint com-
prising, a tubular body, an internal shoulder in
said body formed at one end thereoif, g stem
adapted to be secured to a string cf pipe, a
mandrel extending from said stem into said tubu-
lar body, said mandrel having a threaded length
intermediate its ends, a reduced diameter sec-
tion comprising g lower section of said mandrel,
a, tubular hammer eiement, thread means on the
inner surface of said tubular hammer threaded
on the threaded length of such mandrel, interit-
ting longitudinal keyways and keys on the inner
portion and extending substantially the length of
such body and on the ocuter surface of said tubu-
lar hammer, a member affixed to the other end of
said tubular body having an anvil surface for
closing the other end of such tubular body, and
shearable connecting means on said body and
said stem for rigidly connecting said body and
stem as 4 unit, upward movement of said stem
serving to shear said connecting means so that
said hammer element may be brought into im-
pact with said member, said stem being rendered
separable from said body by rotation to unthread
sajid threaded length of said mandrel from said
hammer element. | . |

ELMER S. REYNOLDS.
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