Dec. 4, 1934, A. B. JENKS . | 1,982,915
' SAFETY JOINT _
Filed Oct. 29, 1932 ? Sheets~Sheet 1

'
i;
!
Loy
1
]
v
]
]
!

~— 29 . Lrepsor
2 44ﬁﬁébvﬁﬁﬁig/%524ﬁf

éé: ~ &3 ‘f?%?177¢¥zzkﬁzaag(

E5—_ 'y JEZkbzéaééw?ff;/




‘Dec. 4, 1934. A. B. JENKS 1,982,915
SAFETY JOINT

Filed Oct. 29, 1932 2 Sheets-Sheet 2

25
Vg

]
w\%
o
% 5

T
33—

25 ]

35

L7

A

/5_,%2\

N

R32227%

!

!

I
CUSASS)

IR A AR S SRR
1y Iy
il 1o
1 1y

OO SINAS AR N
S

AN h
B NS s ey e s

NN

1i i
7
I

LrenForr

P AbborrB. Jenks

Ty M-/

ﬁ&}%‘aﬂxfff

B2~

I




10

15

20

25

30

35

40

45

50

55

Patented Dec. 4, 1934

UNITED STATES

1,982,915

PATENT OFFICE
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SAFETY JOINT
Abbott B. Jenks, Taft, Calif.
Application October 29, 1932, Serial No. 640,191
17 Claims.  (Cl 255—28)

This invention relates to a coupling or connect-
ing device, and relates more particularly to a
safety joint connecting parts of a string of drill
pipe, or the like.

In the course of drilling wells, and while carry-
ing on fishing operations, the tool on the lower
end of the operating string sometimes becomes

-caught or stuck in the well so that it cannot be

withdrawn. A coupling devices or connection
commonly known as a safety joint is usually in-
serted in the operating string to permit of discon-
necting of the major portion of the operating
string from the tool in the event that the tool be-
comes stuck in the well. The safety joints now
in general use usually embody parts connected
by heavy, coarse threads designed so that they
may be easily unthreaded. In practice, it has
been found that these heavy threads often be-

- come galled or jammed by the torsional strains

to which the operating string is subjected, and/or
by the solid matter in the circulation fluid, so
that they are very difficult to unthread, with the
result that other threaded connections higher in
the drilling string are broken or released when
an attempt is made to disconnect the operating
string at the safety joint.

A general object of the present invention is to
provide a simple, practical and dependable safety
joint that may be easily disconnected when
desired. )

Another object of the invention is to provide
a safety joint for use in an operating string of
drill pipe, or the like, that cannot become jammed
or made inoperative by the strains to which the
operating string is subjected, or by the presence
of solid matter.

It is another object of the invention to provide
a safety joint that is adapted to transmit heavy
counter-clockwise, as well as clockwise torsional
strains without danger of disconnection, and
without becoming jammed or made difficult to
release.

Another object of the invention is to provide a
safety joint that may be easily and quickly re-
leased or disconnected by a tensile strain followed
by rotation.

It is another object of the invention to provide

a safety joint for insertion in an operating string

of drill pipe, or the like, that is capable of trans-
mitting heavier torsional and compression strains
than the other parts of the operating string, and
that cannot be accideritally or unintentionally
disconnected.

Other objects and features of the invention
will be best and more fully understood from the

following detailed description of a typical form
and application of the invention, throughout
which description reference is had to the accom-
panying drawings, in which:

Fig. 1 is a longitudinal detailed sectional view 60
of the joint provided by the present invention.
Fig. 2 is a transverse detailed sectional view taken
&s indicated by line 2—2 on Fig. 1. Fig. 3 is a
transverse detailed sectional view taken as indi-
cated by line 3—3 on Fig.1. Fig. 4isa fragmen- 65
tary side elevation of the clutch parts, being a
view taken substantially as indicated by the line
4—4 on Fig. 3. Pig. 5 is a view similar to Fig. 1
showing the frangible means broken and the sec-
tions partially released. Figs. 6 and 7 are trans- 70
verse detailed sectional views taken as indicated
by lines 6—6 and 7—7 respectively on Fig. 5.

The safety joint provided by this invention in-
cludes, generally, two sections A and B having
opposing complementary clutch parts 10, & cen- 75
tral or inner section C, having a threaded con-
nection 11 with the section B, and a connection 12
between the central section C and the section A
normally holding the sections A and B against
relative longitudinal movement in positions where 80
their clutch parts 10 are in mesh, which connec-
tion is releasable by given tensile strain to per-
mit disengagement of the clutch parts so that
the threaded connection 11 may be released or
unthreaded. )

The sections A and B constitute an assembly
that is adapted to be inserted or connected be-
tween two parts of an operating string of drill
pipe. The main body sections A and B are tuby-
lar and are preferably cylindrical as illustrated 90
in the drawings. The opening 13 in the upper
hody section A is provided at its upper end with
& screw threaded socket 14 and has a restricted
portion at its lower end providing an upwardly
facing internal shoulder 16 in the section A, A 95
sub or connecting member 17 is attached to the
upper end of the section A. The member 17 is
provided to facilitate connection of the section

85

‘A with a suitable part of the operating string and

is provided at its upper end with a screw threaded 100
socket 18 adapted to receive the pin of an ad-
Joining part of the operating string. A pin 19

on the lower end of the member 17 is threaded
into the socket 14 in the upper end of the sec-
tion A. A longitudinal fluid passage 20 is pro- 105
vided in the connecting member 17 to pass the °
circulating fluid downwardly through the safety
joint. The lower section B may be of the same
external diameter as the section A, and may be

& compartively short member as illustrated in 110
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Fig. 1 of the drawings.

having a central longitudinal opening 21 extend~

ing through it from one end to the other. A

screw threaded socket 22 may be provided in the
lower end of the section B to receive a suitable
connecting member or part of the operating
string. .

_ The clutch parts 10 are provided on the oppos-
-ing or adjoining ends of the sections A and B, that
is, they project downwardly {from the lower end
of the section A and upwardly from the upper end
of the seetion B. The clutch parts 10 are adapted

to-effectively mesh or fit one between the other,.

and are adapted to effectively transmit rotatiorial
or torsional strains from one section to the other.

It is a feature of the present invention that
the cooperation between the clutch parts 10 of

the two sections automatically breaks or starts
_the threaded connection 11 when the clutch parts

are disengaged.” The engaging or cooperating
ends or faces 23 of the clutch parts 10 are pitched
or inclined. The inclined faces 23 of the clutch
parts are preferably flat and smooth, so as to
have effective sliding engagement when the body
sections A and B are moved longitudinally rela-
tive to one another. The inclination of the faces
23 causes relative turning between the sections
A and B when the sections are moved apart.
When the section B is connected with the part
of the operating string that is held fast in a well,

the cooperation between the clutch faces 23 causes )

the section A to be turned when it is moved up-

35

wardly relative to the section B. The direction
of inclination of the clutch faces 23 is related
to the direction of pitch of the threads in the

‘connection 11 so that the section A is turned in a

direction to cause breaking or starting of the

* threads when moved upwardly relative to the
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section B. In the particular case illustrated in
the drawings, the clutch faces 23 are pitched so
as to cause the section A to be turned in a left
hand or counter-clockwise direction when the

‘clutch parts 10 are disconnected.

The central section C is arranged within the
sections A and B and normally forms a connecting
1link between the sections A and B holding them
against relative longitudinal ‘movement. The
inner or central section C is an elongate tubular
member extending through the openings 13 and
‘91 of the outer sections. In accordance with the
invention, the inner section C terminates at its
upper end at a point spaced below the end of the
pin 19. A sliding spline or key connection is
provided between the section A and the inner
section C. In the embodiment of the invention
illustrated in the drawings, dove-tailed splines
24 are provided on the upper end portion. of the
section C to cooperate with correspondingly
shaped splines 25 on the walls of the opening 13.
The upper ends of the splines 25 are in the nature
of upwardly facing shoulders 26 spaced below
the end of the pin 19. The lower ends of the
splines 24 form downwardly facing shoulders
27 normally spaced above the body shoulder 16.
When the parts are in their assembled positions
{llustrated in Fig. 1 of the drawings, the shoulders
26 are in register with or in alignment with the
upper end of the inner section C.

The threaded connection 11 between the inner
section C and the body section B consists of com-
paratively heavy threads 28 on the walls of the
opening 21, and the lower end portion of the in-
ner section. The threads 28 are preferably
pitched in the same direction as the threads of

the other connections of the operating string, .

1,088,015
The section B is tubula¥,

that is, they are pltéhed in a direction opposite
to the direction of rotation of the string during

drilling operations, etc. In the form of the in- -

vention illustrated in the drawings, the threads
28 are right-hand threads adapted to be un-
thréaded by counter-clockwise rotation of the
section A relative to the section B so that they
may be started or broken by the turning of the
section A caused by cooperation of the clutch
faces 3., . b o li

In accordarice with the invention, ‘means is
provided for limiting threading together of the
threads 28 so they cannot be too tightly connected
when the joint is made, and so that inadvertent
turning of the section A in a right hand direction,
after the release of the clutch parts, cannot cause
excessive tightening of the threads 28. A spiralled
face or shoulder 29 is provided in the opening 21
and & complementary spiralled face 50 is provided

‘on the lower end of the section C. The shoulder

29 terminates in or provides a radial stop shoul-
der 51 and the spiralled face 50 provides a sim-.
ilar radial stop shoulder 52. The spiralled faces.
29 and 50 are of the same pitch as and are pitched.
in the same direction as the threads 28 so that
the stop shoulders 51 and 52 are in abutment
when the section C is fully threaded into.the.

_opening 21. The stop shoulders 51 and 52 pre-.

vent the threads 28 from being too tightly engaged.
and prevent the section A from being turned in
a clock-wise direction after the release of the
clutch means 10. - When the clutch means 10.
has been’ released the stop shoulder 52 passes

over the stop shoulder 51 with one turn of the

section A in s counter clock-wise direction rela-
tive to the section B.. . T
The means or connection 12 normally holds
the sections A and B against relative longitudinal
movement in positions where their clutch parts
10 are in mesh, and in accordance with the inven-
tion, is releasable upon being subjected to a given
tensile strain, to permit upward movement of
the section A relative to the section B. The re-
leasable connecting means 12 includes a sleeve
or block 32 arranged within the section A between

the upper end of the inner section C and the lower '

end of the pin 19. The lower end of the block
32 rests on or engages the spline shoulders 26, and
is clamped between the lower end of the pin 19
and the shoulders 26 to be positively connected

.with the section A. ‘The opening 33 in the block
32 registers with the openings 20 and 30. Suit- .

able packing 34 may be provided to seal around
the upper end of the block 32.
A plurality of pins 35 extends through circum-

ferentially spaced vertical openings 36 in the

block 32,.and are threaded into openings 37, in
the upper end of the inner section C. The pins
35 are designed to break or fail under a prede-
termined tensile strain. The frangible pins 35
form a connection between the sections A and C
that .is adapted to fail when the safety joint is
subjected to a given tensile strain. Each of the
pins 35 has one or more portions 40 of compara-
tively small cross sectional area where they are
adapted to fail or part. The several pins 35 are

capable of withstanding the tensile strains to -

which they may be subjected during the usual
drilling or fishing operations, but are designed so
as to fail under a comparatively heavy tensile
strain. The heads 41 on the upper ends of the
pins 35 may be counter-sunk in the upper end
of the block 32. : '
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The invention includes improved means for con- )

ducting the circulation fluld through the joint
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and for preventlns the leakage of the fiuid from

1 H, mU lL,,M A bube or wash

pibe 60 extends through the openings 20, 21 and
30 of the sections A, B and C. 'The wash pipe 60
may fit or lie against the walls of the openings
of the sections and may have comparatively. thin
walls. * An external radial flange 61 is provided
on. the upper end of.the wash -pipe 60 and seats
against an upwardly facing shoulder 62 on the
wall of .the opening 20." The flange 61 is welded
to the wall of the opening 20, as illustrated in
the drawings, which forms a seal between the
wash pipe 60 and the section A. The wash pipe
60 extends downward to a point adjacent the
Socket 22 and its opposite ends are open so that
it passes the circulation of fluid through the sec-
tions from the socket 18 to the socket 22." Means
is provided to seal about the wash pipe 60 in the

_section B. An annular or tubular body of packing

63 is carried in an enlargement 64 in the opening
21 to seal about the wash pipe 60. A nut 65 is
threaded in the enlargement 64 to compress the
packing 63. The wash pipe 60 is attached to the
section A and slides upwardly out of the open-

. ings 21 and 30 ‘when the joint is disconnected.

The safety joint may be connected between
suitable parts of an operating string of drill pipe

with its parts assembled as illustrated through-

out the drawings.. During drilling operations and
other normal phases of operation, the clutch parts
10 are effective in transmitting heavy rotational
strains in both directions between the sections A
and B. The sections A and B are normally held
against relative longitudinal movement by the
means 12 connecting the inner section G with
the section A.

In the event that the tool on the lower end of
the operating string becomes stuck or immovable,
it may be desirable or necessary to release-or dis-

connect the safety joint to disengage the major

portion of the operating string from the tool. To
release or disconnect the safety joint, an upward
strain or tensile strain is put on the joint by pull-
ing upwardly on the operating string. A pre-
determined comparatively heavy tensile strain
on the safety joint causes the pins 35 to fail or
part, allowing the section A to move upwardly rel-
ative to the section B and the inner seg¢tion C.
The cooperation between the shoulders 16 and
27 limits the upward movement of the section A
relative to the sections B and C. This upward
movement of the section A is sufficient to dis-
connect or disengage the clutch parts 10. Dur-
ing the disengagement of the clutch parts 10,
their inclined faces 23 cooperate to turn the sec-
tion A relative to the section B in & direction to
cause hreaking or starting of the threads 28 of the
connection 11. As the inner section C is held
against rotation relative to the section A by means
of the splines 24 and 25, the initial turning of
the section A caused by cooperation of the clutch
faces 23, results in turning of the section C rela-
tive to the section B to start the threaded connec~
tion 11 as just described. The drilling string may
then be turned in a direction to complete the un~
threading and disconnection of the threaded con-
nection 11 so that the sections A and.C are com-
pletely disconnected from the section B. The
sections A and C may then be withdrawn up-
wardly through the wall on the lower end of the
major portion of the operating string.

It is to be noted that the present invention
provides a safety joint in which the threaded
connection 11 .cannot become galled or jammed
through the rotational strains to which the tool

3
Twy be subJectﬁa, oF b{ the presence of solid

matter in the circulation fluid. The safety joint
cannot become unintentionally disconnected, as
the clutch. parts 10 are adapted fo directly trans-
mit torsional strains in either direction between
the main body sections A and B. It is extremely
easy to disconnect the safety joint when desired.
The tensile strain which causes the failure of the
shear pins 35 also results in an initial turning
of 'sections A and C relative to the section B
through the action of the ineclined clutch faces
23. This initial automatic relative turning be-
tween the sections insures the easy unthreading
of the threaded connection 11 so that the con-
nection may unthread without causing unthread-
ing or loosening of any of the other threaded con-
nections in the operating string.

Having described only a typical preferred
form of my invention, I do not wish to limit my--
self to the specific details set forth, but wish to

reserve to myself any changes or variations that

80

86

90

may appear to those skilled in the art or fall °

within the'scope of the following claims.

Having described my invention, I claim:

1. A safety joint including, two sections hav-
ing cooperating parts for transmitting torsional
strains between the sections, and releasable
means holding the sections in positions where
said parts are in cooperation and releasable un-
der a tensile strain to permit disengagement of
said parts, said means including a third section
having a threaded connection with one of said
sections, and a frangible connection between the
third section and the other of said sections.

2. A safety joint including, two sections, disen-
gageable parts on said sections cooperating to
transmit rotational strains between the sections,
a third section having a threaded connection with
one of said two sections and being connected
with the other of said sections to rotate there-
with and to have limited longitudinal movement
relative thereto, and a connection between the
third section and the said other section normally
holding them against relative longitudinal move-
ment and releasable under a tensile strain where-
by the said parts may be disengaged to permit
unthreading of the threaded connection.

3. A safety joint including, two sections, dis-
engageable clutch parts on the sections adapted
to cooperate to prevent relative turning between
the sections, a third section having a threaded
connection with one section and being connected
with the other section to turn therewith and to
have limited longitudinal movement relative
thereto, and means connecting the third section
with said other section to hold said clutch parts
in engagement and releasable under strain to per-
mit longitudinal movement between the said two
sections whereby the clutch parts may be disen-
gaged, said means including a frangible pin.

4. A safety joint including, two sections, dis-
engageable parts on the said sections cooperat-
ing to transmit rotational strains between the
sections, a third section within the two sections
having a threaded connection with one of said
two sections and being connected with the other

100

1C5

110

15

2J

129

140

of said sections to rotate therewith and to have -

limited longitudinal movement relative thereto,
and a connection between the third section and
the said other section normally holding them
against relative longitudinal movement and re-
leasable under a tensile strain whereby the said
parts may be disengaged to permit unthreading
of the threaded connection,

5. A safety joint including, two sections, dis-

1i5
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engageable parts on the opposing ends of said
sections cooperating to transmit rotational
strains between the sections, a third section hav-
ing a threaded connection with one of said two
sections and being connected with the other of
said sections to rotate therewith and to have lim-
ited longitudinal movement relative thereto, and
a connection between the third section and the
said other section normally holding them against
relative longitudinal movemerit and releasable
under a tensile strain whereby the said parts may
be disengaged freeing the threaded connection
for unthreading.

6. A safety joint including, two sections, dis-
engageable parts on said sections cooperating to
transmit rotational strains between the sections,
& third section having a threaded connection with
one of said two sections and being connected with
the other of said sections to rotate therewith
and to have limited longitudinal movement rela-
tive thereto, a connection between the third sec-
tion and the said other section normally holding
them against relative longitudinal movement,
and releasable under a tensile strain whereby
said parts may be disengaged, and means for au-
tomatically turning the third section relative to

the first mentioned section to start the threaded

connection upon disengagement of said parts.

7. A safety joint including, two sections, dis-
engageable .parts on said sections cooperating to
transmit rotational strains between the sections,
a third section having a threaded connection
with one of two sectibns and being connected
with the other of said sections to rotate there-
with and to have limited longitudinal movement
relative thereto, a connection between the third
section and the said other section normally hold-

_ ing them against relative longitudinal movement,

40
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and releasable under & tensile strain whereby
said parts may be disengaged, and means for
automatically turning the third section relative
to the first mentioned section to start the
threaded connection upon disengagement of said
parts, said means including cooperating inclined
faces on said parts.

8. A safety joint including, two tubular sec-
tions, clutch parts on the sections adapted to co-
operate to prevent relative turning between the
sections, an inner section within the tubular sec-
tions, a screw threaded connection between the
inner section and one of said tubular sections, a
connection between the inner section and the
other tubular section whereby the inner section
is rotatable with and is longitudinally movable
relative to said other tubular section, and a con-
nection between the inner section and the said
other tubular section normally holding them
against relative longitudinal movement and re-
leasable under a tensile strain to allow the dis-
engagement of the clutch parts.

- 9. A safety joint including, two tubular sec-
tions, clutch parts on the sections adapted to co-
operate to prevent relative turning between the
sections, an inrier section within the tubular sec~
tions, a4 screw threaded connection between the
inner section and one of said tubular sections, a
connection between the inner section and the

" other tubular section whereby the inner section

is rotatable with and is longitudinally movable
relative to said other tubular section, and a con-
nection between the inner section and the said
other tubular section normally holding them
against relative longitudinal movement and re-
leasable under a tensile strain to permit disen-
gagement of the clutch parts, the last men-

1,983,018

tioned connection including: a block in the said
other tubular section and attached thereto, and
a frangible pin connecting the inner section with
the block. . L .

10. A safety joint including, two tubular sec-
tions, clutch parts on the sections adapted to co-
operate to prevent relative turning between the

sections, an inner section within the tubular sec-

tions, a screw threaded connection between the
inner section and one of said tubular sections,
a connection between the inner section and the
other tubular section whereby the inner section
is rotatable with and is longitudinally movable

relative to said other tubular section, a connec- .

tion between the inner section and the said other
tubular section normally holding them against
relative movement releasable under a given ten-
sile strain to allow disengagement of the clutch
parts, and means whereby the said other tubular
section and the inner section are automatically
turned to start the unthreading of the threaded
connection upon disconnection of. the clutch

parts.

11. A safety joint ihcluding, two tubular sec-
tions, cluich parts on the sections adapted to co-
operate to prevent relative turning between the
sections, an inner section within the tubular sec-
tions, a screw threaded connection between the
inner section and one of said tubular sections, a
connection between the inner section and the
other tubular section whereby the inner-section

‘is rotatable with and is longitudinally movable

relative to said other tubular section, a connec-
tion between the inner section and the said other
tubular section normally holding them against
relative movement releasable under a given ten-
sile strain to allow disengagement of the clutch
parts, and means whereby the said other tubular
section and the inner section are automatically
turned to start the unthreading of the threaded
connection upon disconnection of the clutch parts
comprising cooperating inclined faces on the
clutch parts.

12. A safety joint including, two sections hav-
ing cooperating parts for transmitting forsional
strains between the sections, and releasable
means holding the sections in positions where
said parts are in cooperation and releasable under
a tensile strain to permit disengagement of said
parts, said means including a third section hav-
ing a threaded connection with one of said sec-
tions, means for limiting threading together of
the threaded connection, and a frangible connec-
tion between the third section and the other of
said sections.

13. A safety joint including, two tubular sec-

tions having cooperating parts for transmitting

torsional strains, releasable means for holding
the sections in position where said parts are in
cooperation, including a third tubular section,
a threaded connection between the third section
and one of sald sections, and a frangible connec-
tion between the third section and the other of
said sections, and a wash pipe attached to one of
sald sections and extending through the third
section and the other of said sections.

14. A safety joint for use in a string of drill
pipe including, two sections to be connected to
adjacent parts of the string, an inner section
connected with one of said sections to rotate

therewith and to be longitudinally movable rela-'

tive thereto, a threaded connection between the
inner section and the other of said sections, parts
on the said sections normally cooperating to
transmit rotational strains between the sections
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in both directions to prevent tightening and un-
threading of said threaded connection and releas-
able by relative longitudinal movement between
the said sections, and frangible parts connecting
the inner section and the first mentioned section
adapted to be broken by a tensile strain on the
string to allow disengagement of said parts
whireby the threaded connection may be discon-
nected. ;

15. A safety joint for use in a string of drill
pipe including, two sections to be connected to
adjacent parts of the string, parts on the sections
cooperating to transmit rotational strains be-
tween the sections and disengageable by relative
longitudinal movement between the sections, and
releasable means holding the sections against rel-
ative longitudinal movement, said means Includ-
ing a member conhected to one section, and a
frangible part connecting the member with the
other section and adapted to be broken by a ten-
slle strain on the joint to allow relative longitu-
dinal movement between the parts.

16. A safety joint including two sections, disen-
gageable parts on the sections cooperating to
transmit rotational strains between the sections,
a third section connected with one of said sec-
tions to rotate therewith and to have limited
longitudinal movement with respect thereto, &
threaded connection between the third section

5

and the other of sald zections, 5 connection be-
tween the thivd section and the first mentioned
of said sections normally preventing relative lon-
gitudinal movement between them and releasable
under a tensile strain to permit disengsgement
of said parts whereupon the threaded connection
may be disconnected, and means prevensing
tightening of the threaded connection after dis-
engagement of said parts.

17. A safety joint including two sections, dis-
engageable parts on the sections cooperating to
transmit rotational strains between the sections,
a third section connected with one of said sec-
tions to rotate therewith and to have liraited lon-
gitudinal movement with respect thereto, a
threaded connection between the third section
and the other of said sections, a connection be-
tween the third section and the first mentioned
of said sections normally preventing relative lon-
gitudinal movement between them and releasable
under a tensile strain to permit disengagement of
saild parts whereupon the threaded connection
may be disconnected, and means preventing
tightening of the threaded connection after dis-
engagement of said parts, said means including
longitudinal cooperating shoulders on the third
section and the said other section,
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