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This invention - relates to oil well drilling 
equipment and particularly pertains to a Safety 
joint. 

In the operation of oil well drilling which in 
cludes a string of drill pipe carrying Some appro 
priate tool at the lower end it is the usual prac 
tice to thread the joints of the drill strings to 
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gether and to Set the threads as the drill string 
is assembled and lowered into the Well, So that 
a positive drilling action may be accomplished 
by exertion of torque upon the drill string in one 
direction, and by the additional exertion of ten 
sion and compression in the drill string as occa 
Sion demands. Under Some conditions it be 
Connes necessary to disconnect an upper Section 
of drill string from a lower section, and since 
it might be possible by reverse rotation of the 
drill string to unscrew the String at One of its 
joints, it will be recognized that there would be 
inds certainty or selection as to the joint, un 
screwed, and it is the object of the present in 
vention to provide an instrumentality which may 
be interposed in the line of drill string at a 
predetermined point and which will permit sep 
aration of the drill string at that point without 
requiring the imposition of Sufficient torque upon 
the drill string to unscrew the drill string at any 
of its joints, the structure having the additional 
advantages or providing a positive lock between 
the sections of the string between which it is 
positioned so that a positive driving action, as 
well as torque and tension forces, may be ap 
plied to the drill string without throwing a strain 
on the parts of the structure, the lock being so 
designed as to permit its proper release upon 
reverse rotation of the drill string only. 
The invention contemplates the provision of a 

pair of tubular members, One threaded into the 
other and adapted to positively engage each. 
other when rotated in a driving direction, which 
members are provided with a temporary. positive 
lock by which the members may be moved to a 
released position and their separation may then 
take place by unscrewing. 
The invention is illustrated by way of example 

in the accompanying drawing in which: . 
Figure 1 is a view in elevation showing th 

completely assembled and locking device. 
Fig. 2 is a view in side elevation showing the 

safety joint in an intermediate position inci 
dent to release. 

Fig. 3 is a view in longitudinal section and 
elevation through the safety joint showing the 
elements of its assembled structure. 

Fig. 4 is a view in transverse section through 
f 

the structure as seen on the line 4-4 of Fig. 1, 
showing the positive lock means. 

Figure 5 is a fragmentary. view in elevation 
showing the developed circumference of the 
safety joint lock portion particularly disclosing 
the keys and locking lugs. 

Referring more particularly to the drawing 10 
indicates a tool joint at the lower end of a Sec 
tion of drill string. A mandrel is threaded 
into the tool joint at its upper end. This man 
drel comprises an upper cylindrical section 2, a 
lower threaded section 3 and intermediate lugs 
4 formed integral therewith. The threaded sec 

tion 3 is preferably formed with square threads 
having considerable strength and which threads 
Screw into a sleeve or box 5. The lower end of 
the sleeve is formed with a threaded pin f6 
adapted to be positioned within the threaded 
end of a tool joint not shown in the drawing. 
The threaded bore of the sleeve 5 terminates 
in a cylindrical portion 7 which receives a cy 
lindrical extension 8 of the mandrel f3. An an 
nular packing groove 9 is formed around the 
extension portion 8 and receives a packing ring 
20. Fluid ducts 2 are formed through the in 
ner wall of the packing groove 9 SO that fluid 
under pressure may act against the packing rings 
and form a fluid seal with the cylindrical bore 
f7. A central fluid circulating bore 22 extends 
longitudinally through the entire mandrel . 
The pin portion f6 of the sleeve f3 is formed 
with a central passageway 23 through which 
fluid may flow from the passageway 22 of the 
mandrel. The lugs 4 are formed integral with 
the entire mandrel structure and are interposed 
between the cylindrical section 2 and the 
threaded portion 3. The under face of the iugs 
f4 are disposed at an angle agreeing with that 
of the thread pitch and the upper face of sleeve 
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15. It is also formed in stepped planes as shown 40 
in Figure 5 causing shoulders 24 to be disposed 
upon diametrically opposite sides of the under 
face of the collar, as will be hereinafter ex 
plained. These shoulders 24 engage upwardly 
projecting driving shoulders 25 formed on the 
upper end face of the sleeve 5, and which face 
is complementary to the under face of lugs 4. 
These driving shoulders provide means for posi 
tively driving the mandrel fl. and the sleeve 5 
in unison. It will be evident that when the 
threaded member 3 is firmly screwed into the 
sleeve 5the lower face or faces of the lugs 14 
will register with the upper face or faces of the 
sleeve 5 and the shoulders 25 will be in engage 
ment with the arcuate recesses 24. Occurring 55 
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2 
between the lugs 4 at diametrically opposite 
sides of the mandrel are longitudinal keyways 
26 which extend the entire vertical width of the 
lugs and receive back-off keys 27 of a lock ring 
28. The lock ring 28 is Slidably mounted upon 
the cylindrical section 2 of the mandrel and 
is held in constant contact with the lugs 4 by 
a helical spring 29, which circumscribes the cy 
lindrical portion f2 of the mandrel and is in 
terposed between the end face of the tool joint 
f O and the upper face of the lock ring 28. The 
lower end of each of the keys 2 is formed with 
a V-shaped point 30, having a relatively long 
flat face 3 in the direction of rotation of the 
tool and a relatively short sharp face 32 com 
pleting the point. Complementary V-shaped 
grooves 33 are formed in the upper end face of 
the sleeve 5. This makes its possible for a cam 
action to be obtained between the keys and the 
sleeve against the expansive action of the Spring 
29 when counter rotation of the upper drill string 
Section is brought about. 
In operation of the present invention the de 

vice is constructed and assembled as shown in 
Fig. 3 of the drawing. In the locking position 
all of the elements are as shown in Figs. 1 and 
3 of the drawing. Here it will be seen that the 
spring 29 holds the lock ring 28 in a seated po 
sition against the upper face of the lugs 4 and 
that the lower face of the lugs 4 are in a seated 
position against the upper face of the sleeve 5. 
When the tool is being operated it is being 
driven in a clockwise direction and under such 
circumstances the radial shoulders 24, of the 
lugs 4 engage complementary abutting shoul 
ders 25 of the sleeve 5. When in this position 
compression or tension strains may be exerted 
upon the drill string without any possibility of 
creating a disengaging movement between the 
locked parts of the safety joint. In the event 
that it is desired to disengage parts of the Safety 
joint, the drill string and the tool joint 0 are 
rotated in a counter-clockwise direction. This 
will force the mandrel if to rotate counter 
clockwise, tending to rotate the ring 28, the keys 
27 of which are in engagement with the longi 
tudinal keyways 26 occurring between the lugs 
f4. The mandrel will be resistant to reverse ro 
tation due to the fact that the inclined faces 32 
of the tongues must be forced upwardly along 
the inclined faces 32 of the notches 33. As this 
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upward movement takes place, as shown in Fig. 
2 of the drawing, the shoulders 24 and shoulders 
25 will separate as the lugs 4 move upwardly 
and away from the sleeve 5 due to the thread 
ed engagement of the screw portion 3 with the 
sleeve 4. The amount of force required to pro 
duce this action will be that which is needed to 
cause the faces 32 and 32 of the keys. 27 and 
the notches 33 to slide with relation to each 
other against the expansive action of the Spring 
29. In this manner the driving shoulders 24 of 
the collar 4 will nove out of driving engagement 
with the shoulders 25 upon the upper face of 
sleeve 5, after which the mandrel may continue 
to rotate with the upper string of pipe until the 
screw 3 is completely unscrewed from the sleeve 
5. This will provide a safety joint which is 

simple as to structural elements and operation, 
but decidedly rugged in construction, so that it 
may be readily operated, either as a driving part 
of the drill string or as a safety joint to release 
sections of the drill string. 
While we have shown the preferred form of 

our invention, as now known to us, it will be 

2,067,877 
understood that various changes might be made 
in the combination, construction, and arrange 
ment of parts, by those skilled in the art, with 
out departing from the spirit of the invention as 
claimed. 
Having thus described our invention, what we 

claim and desire to secure by Letters Patent is: 
1. A safety joint including a tubular member 

carried at the upper end of a string of pipe, a 
mandrel carried at the lower end of a comple 
mentary string of pipe, means producing a posi 
tive threaded engagement between the mandrel 
and the tubular member, means for positively 
driving the tubular member in one direction by 
the mandrel when said members are in the 
aforesaid assembled and threaded position, and 
separate lock means for temporarily holding the 
mandrel and the tubular member in their locked 
position when the mandrel is rotated in a coun 
ter-direction until a predetermined torque force 

- has been exerted thereon. 
2. A safety joint including two members 

adapted to be connected with sections of a drill 
string, a threaded connection between Said mem 
bers by which they are held in assembled posi 
tion relative to each other, means providing a 
positive driving connection in one direction be 
tween said members when thus assembled, lock 
means positively engaging one of Said members 
at all times and yieldably engaging the other of 
said members, and cooperating means between 
the engaging portion of the lock means and the 
last mentioned member whereby a movement in 
a reverse direction from that of driving rotation 
will cause said members to become disengaged 
under a predetermined degree of torque to per-. 
mi, unthreading of the two main members with 
relation to each other. 

3. A safety joint including two main sections, a 
threaded connection between Said Sections, 
means providing positive driving engagement be 
tween said sections in a driving direction. When 
the sections are assembled in their threaded po 
sitions, and yieldable clutch means locking Said 
main members against rotation in a reverse di 
rection until overcome by a predetermined coun 
ter-torque and thereafter permitting the main 
sections to be unthreaded with relation to each 
Other. 

4. A safety joint including two main Sections, 
one providing an internally threaded sleeve and 
the other providing an externally threaded man 
drel adapted to be assembled therewith, means 
carried by the sleeve and the mandrel and as 
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suming positions in positive driving relation to-55 
each other when said members are assembled, a 
clutch member relatively movable with relation 
to the sleeve and positively engaging the man 
drel for holding said mandrel and sleeve against 
reverse rotation until a predetermined counter 
torque has been established in the mandrel, and 
yieldable means acting in conjunction with Said 

0 

clutch to determine the magnitude of counter 
torque required to produce said release. 

5. A safety joint including a pair of Sections 
having threaded engagement with each other 
and disposed in driving relation to drill string 
sections, a pair of driving shoulders one on each 
of said sections and adapted to positively engage 
each other when the sections are in their assem 
bled threaded positions, lock means mounted on 
One of Said Sections for yieldable movement rela 
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tive to the other of said sections, said lock . 
means and Said last named. Section engaging 
each other in a manner to permit their release 
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upon counter rotation of one section with rela 
tion to the other, and yieldable means acting 
upon said lock means to establish the counter 
rotational force necessary to create disengage 
ment of the lock means and the main section 
engaged thereby and thereafter to permit dis 
engagement of the drive shoulders and unthread 
ing of the parts with relation to each other. 

6. A safety joint including a tubular section 
Connected to a lower length of drill string, a 
mandrel section connected to an upper length 
of drill string, a shoulder on the mandrel sec 
tion, a threaded portion occurring below the 
shoulder and adapted to be threaded into the 
tubular Section whereby in its assembled posi 
tion the lower face of the shoulder will abut 
against the upper face of the tubular section, 
positive drive shoulders formed upon said abut 
ting sections whereby positive drive torque may 
be imposed from the mandrel to the sleeve when 
said Sections are in engagement, and yieldable 
lock means temporarily holding the said driving 
faces in their engaged position to resist counter 
rotation of the mandrel with relation to the 
sleeve until a predetermined magnitude of 
Counter-torque has been set up. 

7. A Safety joint including a tubular section 
Connected to a lower length of drill string, a 
mandrel section, connected to "an upper length 30 
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of drill string, a shoulder on the mandrel sec 
tion, a threaded portion occurring below the 
shoulder and adapted to be threaded into the 
tubular Section whereby in its assembled posi 
tion the lower face of the shoulder will abut 
against the upper face of the tubular section, 
positive drive shoulders formed upon said abut 
ting sections whereby positive drive torque may 
be imposed from the mandrel to the sleeve 
When Said sections are in engagement, yieldable 
lock means temporarily holding the said driving 
faces in their engaged position to resist counter 
rotation of the mandrel with relation to the 
sleeve until a predetermined magnitude of 

\counter-torque has been set up, said yieldable 
lock means including means constantly and posi 
tively engaging the mandrel and engaging the 
sleeve with sliding friction, and spring means 
acting upon the lock means to control the 
amount of sliding friction required to produce 

disengagement of the lock means with relation 
to the sleeve, - 

8. A safety joint including a tubular section 
connected to a lower length of drill string, a. 
mandrel section connected to an upper length. 5 
of drill string, a shoulder on the mandrel sec 
tion, a threaded portion occurring below the 
shoulder and adapted to be threaded into the 
tubular section whereby in its assembled posi 
tion the lower face of the shoulder will abut lo 
against the upper face of the tubular section, 
positive drive shoulders formed upon said abut 
ting sections whereby positive drive torque may 
be imposed from the mandrel to the sleeve when 
said sections are in engagement, yieldable locks 
means temporarily holding the said driving 
faces in their engaged position to resist counter 
rotation of the mandrel with relation to the sleeve until a predetermined magnitude of 
counter-torque has been set up, said yieldable 0 
lock means including means constantly and posi 
tively engaging the mandrel and engaging the 
sleeve with sliding friction, and spring means 
acting upon the lock means to control the 
amount of sliding friction required to produce 25 
disengagement of the lock means with relation 
to the sleeve, said sliding friction being produced 
by an inclined face on the lock means engaging 
an inclined face on the sleeve. 

9. A safety joint including a tubular member 0. 
carried at the upper end of a string of pipe, a 
mandrel carried at the lower end of a comple 
mentary string of pipe, means producing a posi 
tive threaded engagement between the mandrel 
and the tubular member, means for positively 
driving. the tubular member in one direction by 
the mandrel when said members are in the 
aforesaid assembling and threaded position, sep 
arate lock means for temporarily holding the 
mandrel and the tubular member in their locked 40 
position when the mandrel is rotated in a 
counter-direction until a preditermined torque 
force has been exerted thereon, said mandrel 
and tubular member being formed with circula 
tion passageways for permitting fluid to pass 45. 
directly through the safety joint and packing 
means between the mandrel and the tubular 
member to prevent leakage of said fluid. 
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