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1

This invention is a sub for use ir deep well
drilling tool strings.

The current practice in deep well drilling is to
make up a bit and drill collar assembly the latter
being of desired predetermined weight to drive the 5
bit down as fast as it cuts-without weight of the
suspended rotary tool string and the instant in-
vention has for an object the provision of g safely
sub or joint assembly to be incorporated in the
tool string at a location-preferably just above the
drill collar and which: sub is adapted to be readily
disconnected within itself to permit the string (of
drill pipe) to be- safely recovered-from the well
hole in event that the bit or the collar beconies
frozen and is not pullable from the hole.

A further object of the invention is to provide
a telescopic sub- in-which there is incorporated- a-
device which automatically effects the relative:
jamming of the cooperative sub parts-in such a
manner that these parts are rigidly stabilized in-
a manner highly desirable in this form of joint
sub.

The invention has the additional object of pro-
viding a sub in which a mandrel and a- comple-
mentary barrel are provided with cooperative in- 25
terlocking features which enable the sub parts'to-
be readily interconnected for suspension of the
attached drill collar-ard rotational drive theréof:
without need of a: screwing tordue, and- without
setting up a-reverse torgue within-the -sub’ 'when 30
it is to be “broken” or:discornected to réleasd the:
string from the collar for any reason; and whic] i
particularly, will not unlock from the mandrel in-
event of back lash from g twisted:drill-string.

The invention has the further objective of:pro- :
viding a safe and reliable means for automatic -
cally latching the drive and siispending: features
of the sub in normal driving connected relation:
and for the increment of the drilling load up'to-
a predetermined degree -greater  than the collar
weight so that the suspended collar can be pished-.
down past minor obstructions-in:a-hole’ without::
the hazard of tripping-open the sub joint; and'in::
which increased load can be used on-the drill
while it is turning—still without unhitching the -
drive feature in the siib. And in this ‘connection’-
it is an object to provide & yieldable’ latching
means which will automatically give way” wheh-
the string load on the drive element of tha siih:
exceeds the additive load predetermined by the:
latch means, and to provide gz latching: means:
which will repeatedly set itself-as to the mandrel:
and will repeatedly give way 1n the manner
stated.

Also an object-of the- mventmn -is to previde 55
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5" ebodiment; it-being uhderstood: fHat: modific

20°

a trIppable and- self-actmg latch means operat &
to-aliow the' unlatched barrel-to-be bumped-down:
répedtedly oni: 4 diavil- part of the mhndrel- for
jarring functions;-at will; thé-sub having’ capacn;y
for upwardly bumping the tool as may be needed
at times.

* THe' invertion’ resides: in! cértain- advandémiehts
in-thi§ art as‘set-forth-in- the ensuing: disclosute
and! Raving, with- the above; additional- objects’
and ddvantdges as héféinafter developedy- ahd-
whoSe constriictions; combmatlons and- subcom=
binations and-details oF means and the: nianuer
of operation will- be-made manifest: in- the- fol-
lowing description- of* the ‘herewith- Nustrative”

tions; variations-and adaptations may- be resorted-
to w1th1n the scope; spirit and- prineiplés of: the:
invention’ a§ it is cldimed in" -coniclusion: hereof- i
Figure 1 is an- axial section’ of theé- sub: in its"
noermal- drive- posmon of“the mandrel and 1tsf
barrel. -
-Figure'2-is-a-sitilar section:- but- showm
barrel lowered to: the “breaking” or declitched
position o the mandrel'ready’ for left hahd firn~
and barrel-puilling operatmn for detachment from ;
the mandrel.
Figure-3-is a-cross<section on line 3—8: F1g '2*-’
Figure-4 is*a cross-section; on larger scale, on‘@
line 4—4; Fig. 1. : i
The jointsub- shown-includes a-box: top5 ’
attaching to the pin‘end-of & portion: ofis
pipe string P, and has a'cetitral mandrel 3 with’
a screw pin-4-attaching to the top end of & drifs
collar C; the weight of whlch is-used’ tbi ferce

" down a bit not shown:

Usually the-tool- freezes at g 1evel below the ~
string sub and the instant-inventior provides~for -
normal - drive, that -is righthand-rotation; of-th&™
drill collar by the tool: strlng, ahd in‘need to'the':
right (ooking down from ‘the top), forthe release B
of the stringfrom the'frozen: collar . :

Screwed onto the ‘box-2"is the upper eni
barrel 5-whose lower erid: teléscopes on 't
duced; complementary body 3z of the sub me
drel and is adapted to bump down -oh’an’ aHiviF
forming shoulder A of the mandrel- The bore
face of the barrel is provided with s set of longi-
tudinal keys 6 having' oblique’ t6p end cari “facets

.87 which are adapted-to'jam against ¢omple<

mentary faces T présented at'the top efids'of re
tive clutching slots 8 in w1de t0p hiooks ‘9 of ‘elé
gate splines ‘10 which are rigid’ or intestal wif '
the ‘body 3z of the’ mandrel 3¢ Therefors: the:

bairel § can rotate thé mandrel; if the’ ‘Keys 676t -
‘the-barrel-interloek in ‘the*slots 8. - - During wor<’>
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imal lowermg or elevating operations of the man-
drel and attached tool parts the keys suspend
the load from the barrel.

If, during lowering of the mandrel, it should
hang in the hole the barrel can be relatively low-
ered to set the keys 6 in complementary pockets
11 longitudinally below the slots 8 until the ham-
mer end H of the barrel bumps the anvil shoulder
A of the sub 3. This down bumping action may
effect release of the mandrel from the wall of the
formation hole and lowering and drilling can
proceed.

If for any reason the mandrel becomes frozen
the barrel is elevated until the keys 6 reach an
intermediate position and register with escape

5
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channels 12; one for each key, formed along the .-
sides of the splines i0 of the mandrel to their .

upper ends.

This entirely disconnects the barrel =~

from the frozen mandrel for free extraction from .

the formation hole. It will be seen that a slight
left hand rotation of the barrel to bring its keys
laterally into the channels 12 can be accomphshed
without any danger of an unscrewing torque on
the screw joints of the tool string.

20
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Mandrel latching means -

I} is an object to maintain a desired addltlve de-
gree of pressure on the bit in an amount some-
what greater than the welght of the dr111 collar
and to provide for the automatic tripping of the
barrel ‘'when an excess additional pressure over
tha.t desired has been set on the collar and its bit.

For this purpose the mandrel body 3z is ex-
tended up through a joint packing device {5
mounted on the pore face of the barrel and is
provided with a low angle, conical rim shoulder
16 of the said body. A circle of heavy duty,
sprmg-matenal latches 11 extend down from
and are integral with a collar 18 fitting in the
barrel and screwed onto the lower end of the top
box 2 and these latches normally spring 1nwa,rd1y
at their lower ends to abut the complementary
shoulder 16 of the mandrel The outward pitch
of this .shoulder determines the degree of load
from the barrel strmg that can be added to the

Thus if an extra down pressure of ﬁlteen tons
be desued then the conic angle of the latch
bearing shoulder 16 will be made to such pltch
as. will instantly press the spring latches out-
wa.rdly énough to clear the body 3z and the barrel
and its strmg will be free for down shift as to
the mandrel. This deta.chment can be observed
by the usual weight meter at the drill table.

The barrel can now be bumped up and down
on the. mandrel, and the exira pressure will be
put on the mandrel each time the latches auto-
matically close on the shoulder 16. When it is
found that the mandrel cannot. be jarred loose
for further down feed, or cannot be pulled from
the hole under a safe string strain then the
operator simply reverses normal righthand rota-
tion and brings the keys into the escape channels
12 and elevates the barrel and strings; leaving
the stuck mandrel for fishing operations.

Barrel stabilizing means

In joints of the sub type  vibrations of the
barrel and the mandrel, relatively, involve dan~
gerous hazards and the instant invention. pro-
vides for the effective ehmmamon of such vibra-
tlons Referring to Fig. 4 it will be seen that

30

R, and the coordinate face 6x of the adjacent
key 6 is angled to snugly dove-tail with the spline
face {0z. Therefore, when the top end face 6f
jams on face 1 of the hook slot the dove-tail
keys will be solidly wedged by the faces 106z
and lost motions of the mandrel as to the barrel
nullified.

What is claimed is:

i. A safety-joint well tool comprising, in com-
bination, a cylindrical mandrel provided at its
lower end with circumferentially spaced first
splines each having at its upper end a down-
wardly extending smaller second spline attached
thereto and spaced therefrom, the portion inter-
connecting said first and second splines having
a .downwardly - extending transverse cam face
formed thereon, a tubular barrel member tele-

+*scopically and rotatively mounted on said man-

drel and having key members formed on its lower
end and projecting inwardly and slidably fitting
in the spaces between the splines, whereby each
of said key members is rotated by said barrel
member into registry with the space between a
first and a second spline, the upper surface.of
said key members having a complementary cam
face to engage with the said transverse cam face
and suspend the mandrel from the barrel mem-
ber during operation of the tool in a well hole,
releasable locking means at the upper end of
the mandrel yieldably urging said key members
upwardly and releasably locking the barrel to

. said mandrel, said means comprising a collar
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weight of the collar working on the cutting bit.
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the side face 10z of the several splines 16 toward

which the cam facets 6f incline, Fig. 2, are under-
cut_at an ample angle, as. to the radial plane

K3

fixedly connected to said barrel memper and
having a series of downwardly extending and
inwardly converging spring latch members in-
tegral therewith, the lower ends of the latch
members being bevelled downwardly and out-
wardly, said mandrel having on its upper portion
a latch tripping cam face on which said latch
ends engage, said mandrel and said barrel mem-
ber having cooperative anvil and hammer. faces
respectively formed thereon, said hammer face
impacting upon said anvil face when sufficient
downward pressure is applied to-said barrel mem-
ber to overcome the resistance of the latch mem-
pers on the latch ftripping cam face of said
mandrel and to move the latch members out-
wardly to allow for downward movement of said
barrel member on said mandrel.

2. The tool of claim 1; and in which the collar
connection to the barrel member consists of a
box serewed info the barrel member and to which
box the upper end of the said collar is affixed
for insertion or removal by and with said box.

3. A safety joini jar assembly comprising, in
combination; a cylindrical mandrel provided at
its lower portion with circumferentially spaced,
longitudinal, elongated, main splines each con-
nected at its upper end to a downwardly directed,
shorter spline laterally spaced from the upper
portion of its respective main spline and form-
ing therewith a slot which is closed at its top by
a transverse land face at the connecting portion
of the relative splines, a tubular barrel member
telescopically and rotatively mounted on said
mandrel and having peripherally spaced keys
rigidly attached to its interior face and slidably
meshing in the spaces between the main spiines;
whereby said- keys are concurrently rotated by
and with the barrel member into registry with
the said slots so that the upper ends of the keys
may be mutually engaged with the coordinate
ljand faces at-the tops of the said slots and sus-
pend the mandrel during operation in a well hole,
releasable locking means at the upper end of
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the mandrel yieldably urging said keys against
said land faces and thereby locking the barrel
member to said mandrel; said means including
a collar fixedly connected to the barrel member

6

4. The assembly of claim 3; the said land faces
and the top end faces of the keys being inclined
transversely to the axis of the barrel member
whereby to exert a turning action as between

and having a series of downwardly extending 5 the mandrel and the barrel member.

and inwardly contracting spring latch fingers
integral therewith and whose lower ends are
bevelled downwardly and outwardly, said mandrel
having on its upper pertion a latch tripping cam
face on which said spring latch fingers engage,
said mandrel and said barrel member having
cooperative anvil and hammer faces respectively
formed thereon, said hammer face impacting
upon said anvil face when sufficient downward
pressure is applied to said barrel member to
overcome the resistance of the spring fingers on
sald cam face of the mandrel and to force the
said fingers outwardly to allow for downward
shift of said barrel member along the mandrel.
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