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The present invention relates to drill strings such as 
are employed in drilling oil and gas wells, and more 
specifically relates to a safety joint for connecting together 
two lengths or sections of drill tubing. It is common 
practice in drilling oil or gas wells to employ a drill string 
comprising interconnected lengths of drill pipe or tubing, 
the junctures of which are formed of box and pin ends 
having interfitting and complementally threaded tapered 
portions adapted to be turned together to form a rigid, 
fluid-tight coupling or joint. The hollow interiors of 
several lengths of tubing form a passageway for the down 
ward flow of drilling fluid to the bit supported at the lower 
end of the drill string, from which point the drilling fluid 
returns to the top of the borehole through the annular 
space encircling the drill string. 
This application is a continuation of the copending 

application of Paul B. Barnett, Serial No. 550,932, filed 
December 5, 1955, now abandoned. 
Under certain conditions it is desired to produce elec 

trical logs of the earth's strata or formations as the drill 
ing proceeds, and for this purpose one or more cf the 
lower drill collar sections of tubing may be insulated from 
the remainder of the drill string and/or the drill bit. In 
sulation is effected by covering the interior and exterior 
of a portion of one or more of the drill collar sections 
with an insulating medium such as a rubber coating, and 
by providing an insulating medium in one or both of the 
joints contained in the insulated length of the drill string. 
Due to the extremely adverse environmental conditions 
under which the lower end of the drill string operates in 
drilling, considerable difficulty has been experienced with 
such insulated joints, the joints becoming loosened or 
failing completely, thus resulting in occasional expensive 
fishing operations. Further it sometimes occurs that a 
drill bit will become stuck or hung up for a short period 
of time, during which the drill string winds up as a torsion 
spring and builds up sufficient torque to free the drill bit, 
following which the drill bit and lower portion of the drill 
string are rotated at an unusually high rate of speed which 
may cause the drill bit to spin off the lower end of the 
drill string. This, too, necessitates a fishing job which 
involves a complete round trip with the drill string. 
The present invention provides means for overcoming 

the mentioned difficulties experienced with conventional 
drill string joints, whether of the insulated or not-insulated 
type. The invention provides means whereby when a 
joint becomes loosened or fails, the two tubing sections 
forming the faulty joint remain mechanically connected by 
an auxiliary means which permits withdrawal of the lower 
section of tubing along with the upper section and elimi 
nates the expensive fishing job. The present invention 
is particularly adaptable to plain tapered joints and to 
pin-connected joints, but is also suitable for conventional 
box and pin threaded joints, as will become evident from 
a consideration of the following specification. To 
illustrate the principles of the invention, it is herein 
illustrated and disclosed in connection with a conventional 
threaded box and pin joint and a plain tapered insulated 
joint. It will be understood, however, that the invention 
is applicable to other suitable types of drill string element 
joints. 

Referring now to the drawings forming a part of this 
specification, 
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FIGURE 1 is a view in elevation of a drill string tubing 

joint of modified box and pin type, with means according 
to the present invention applied thereto, and with portions 
broken away and parts shown in section; 
FIGURE 2 is a view in elevation of a plain taper drill 

string tubing joint of the insulated type, with means ac 
cording to the present invention applied thereto, portions 
having been removed for purposes of illustration, and with 
some parts being shown in section; and 
FIGURE 2A is a view of a portion of FIGURE 2 en 

larged, better to illustrate the arrangement of various 
parts thereof. 

Referring now to FIGURE 1, there are shown upper 
and lower elements or sections 2 and 4, respectively, 
of conventional drill string joined in a conventional box 
and pin type joint. The upper section 12 has a lower 
threaded tapered portion 16 which has been stabbed into 
and turned into tight joining relation with the upper in 
ternally threaded portion 13 of section 14. While the 
joint thus far described may be as illustrated, that existing 
between adjacent interconnected sections of drill string 
tubing, it will be understood that the joint may as well be 
that existing between a section of tubing and a drill collar, 
or that existing between a section of drill tubing 
or drill collar and a drill bit, or other drill string 
elements, such joints being of similar form and con 
struction, as is well understood in the art. Due to the 
extreme degree of shock and vibration incident to contact 
and relative motion of the drill bit and drill string with 
respect to the earth formation, and/or the high torsional 
stresses to which drill string is subjected, any of the joints 
may become loosened or otherwise fail in service. When 
the two elements of drill string forming the joint thus 
separate or fail in service, further drilling with the rig 
cannot be accomplished until the defective elements have 
been replaced. The upper portion of the disjointed drill 
string is removed, and the lower portion is then fished out 
by special apparatus, as is well understood in the art. 
The means provided by the present invention eliminates 

all phases and aspects of the mentioned type of fishing 
operation, and reduces replacement of the defective joint 
to a mere pulling of the drill string sufficient to expose the 
defective joint at the top of the borehole, replacement 
of the defective elements, and return of the string into 
place. In accordance with the present invention, and as 
depicted in FIGURE 1, the upper section 2 of drili string 
is provided with one or more recesses and preferably a 
single peripheral recess 20 extending around its exterior 
adjacent to but spaced from the threaded portion 5; the 
recess being preferably of the cross-sectional shape and 
form there shown. The lower section 4 of drill string 
is provided with one or more similar recess means, and 
preferably with a single annular recess 22 adjacent to but 
suitably spaced from the threaded portion 8. A split 
sleeve structure, indicated generally by ordinal 24, and 
which may comprise one, two or more longitudinaily ex 
tending sections, is formed and arranged with shaped in 
ternal projections such as are indicated at 26 and 28, 
adapted to fit in and engage in respective recesses 23 and 
22 in a manner and fashion shown in the left portion of 
FIGURE 1, when the sleeve structure is in assembled 
form closely encircling the joined portions 6 and 18 of 
the respective drill string elements. Preferably the split 
sleeve structure 24 is formed of material of relatively high 
tensile strength and is such as to closely engage the ex 
terior surfaces of the appropriate portions of sections 2 
and 14 when assembled. The split sleeve structure when 
applied to the joined ends of sections 2 and 54 and with 
its projections 26 and 28 engaged in the respective recesses 
23 and 22, is adapted to he maintained in assembled rela 
tion by suitable means, preferably in the form of high ten 
sile retaining rings or bands 30 and 32 encircling, respec 



forming portions of the two drill String elements. 

3 
tively, the upper and lower ends of the sleeve structure. 
The retaining bands may be and preferably are secured 
in retaining position by suitable means such as, for ex 
ample, countersunk screws 34 fitted through suitable aper 
tures in the respective rings and engaging in coniple 
mentary tapped aperatures formed in reduced diarineter 
end portions of the sleeve element or elements as indi 
cated in FiCURE 1. The recesses formed in sections 12 
and 4 for reception of the projections 26 and 28 of 
the sleeve structure are preferably formed with undercut 
faces at those ends adjacent the respective tubing ends, 
as indicated in the section view in the left handi part of 
FIGURE 1, and the projections such as 26 and 23 are 
formed with complementary undercut portions. Also, 
preferably but not necessarily, the sleeve structure is 
urged or biased into contacting relation with one or the 
other of the notched or undercut sections or portions of 
the respective recesses by suitable means such as by a ring 
or band of flexible material 36 encircling one of the tub 
ing sections and held in place by an overlapping portion 
of a respective one of the retaining bands 36 or 32 (in the 
illustrated embodiment by retaining band 32). It will be 
evident that the sleeve structure, formed and assetiabled 
in place as described and indicated, Serves as a means to 
mechanically interconnect the drill string elements 2 and 
A4 in the event of loosening or failure of their threaded 
interconnection. if the threads of either the box or pin 
or both fail, the weight normally supported by Lipper 
section 2 is transferred from the joint to the sleeve struc 
ture 24 by slight upward relative movement of section 2 
with respect to section 4 and concurrent interengage 
ment of the projection or projections 26 of the sleeve 
structure with the complementally formed lower faces of 
the recess 23 formed in upper section 2. it will be under 
stood that the material and dimensions of the sleeve part 
or parts are made such that the sleeve structure is enabled 
to thus bear the burden transferred to it. As hereinbefore 
incted, the sleeve structure may comprise oae, twc, or 
more, principal longitudinally extending elements, but 
preferably comprises two such elements, of Such dimen 
sions as to closely encircle and bear against the juncture 

Thie 
split sieeve structure 24 may be maintained in the assen 
bled form against outward expansion or displacement by 
both the bands 30 and 32 and by one or more of the co 
acting complementally formed surfaces of the projec 
tions 25 and 28 and respective recesses 29 and 22. 

Referring now to FIGURE 2, there is depicted an 
application of the present invention to a form of drill 
string tubing joint of the insulated type wherein the upper 
and lower sections of drill string tubing are electrically 
insulated one from the other. While the type of insulated 
tubing joint depicted is of the plain tapered species, it will 
be understood that the present invention may equally well 
be applied to a wide variety of insulated drill string ele 
ment joints. In FIGURE 2 an upper drill string tubing 
section 52 is joined to a lower drill string tubing section 
54 by a plain tapered insulated joint comprising a lower 
tapered portion 56 of upper section 52 and a comple 
mentally tapered upper portion 58 of tubing section 54, 
the two portions 5á and 58 being electrically isolated, one 
from the other, by a coating or layer of electrical insula 
tion 5). The electrical insulation 66 may be in the form 
of a coating applied to either or both of the portions 55 
and 53, or may comprise a separate shell-like member of 
suitable material installed in the shell of portion 58 prior 
to the stabbing in of portion 56 and pressed into firm 
contact with both portions 56 and 58 as those portions are 
assembled with the application of great longitudinal com 
pressive force on the tubing sections. Preferabiy, but 
not necessarily, the insulated joint comprises an internal 
jacket or covering of insulation 62 extending over a more 
or less extensive portion of the bore of the drill string 
adjacent the joint. According to the present invention, 
the upper and lower drill string sections 52 and 54 are 
provided with recesses, preferably peripheral in form, and 
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indicated generally at 64 and 65, respectively, similar in 
form and characteristics to the previously described re 
cesses 28 and 22 shown in FIGURE 1. A split sleeve 
structure is provided, indicated generally by ordinal 63 
and comprising one or more principal longitudinally ex 
tending elements and such eiement or elements having 
tipper and lower internal projections such as 78 and 72, 
respectively, adapted to repose in the respective recesses 
64 and 66, as indicated. The lower internal projection or 
projections 72 are, as indicated, arranged to closely fit in 
respective complementary recess or recesses 66; whereas 
recess means 64 and one or more complementary pro 
jection or projections 749 are so relatively formed as to 
provide clearance and complete lack of contact between 
the projection or projections and any part of upper tubing 
section 52. To this end an appropriate portion of the 
length of upper tubing section 52 is relieved, as for ex 
ample, at 74 and 76, whereby the sleeve structure, whe: 
assambied and mounted in encircling relation around the 
jointed ends of sections 52 and 54, is completely cut of 
electrical contact with section 52. This insulated Status 
of the sleeve structure and section 52 is maintained in 
normal operation of the drill string by a layer of electrical 
insulation 78 applied over the appropriate outer surface 
area of tubing section 52. The longitudinally extending 
element or elements of sleeve structure 68 are maintained 
in assembled relationship by a plurality of encircling, pref 
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rably endless, bands 89 and 82 appropriately secured in 
aily suitable manner to the sleeve element or elements, as, 
for example, by countersunk screws 34 as indicated. The 
sleeve in assembled relationship encircling the jointed 
lower end of tubing section 52 and upper end of tubing 
section S4 is preferably maintained with its lower projec 
tions 72 in close contacting relationship with a comple 
mentally formed upper portion of the wall of recess means 
65 by a means interposed in the lower portion of recess 
66; such means being in the form, for example, of one or 
more O-rings, or a wrapping of steel wire 34, which means 
may be held in place by lower band 82 as indicated. 
From a consideration of the structure depicted in Fig 
URE 2 and so far described, it will be evident that while 
the sleeve structure 66 may be in intimate electrical con 
tact with tubing section Sá, it is nevertheless electrically 
isolated from the tubing section 52 by an interposed layer 
of electrical insulation, thus leaving sections 52 and 54 
electrically isolated, each from the other. As may be 
usual, a portion of the outermost surface of the lower end 
of tubing section 52 and of the upper end of tubing section 
54 may be electrically insulated, each from the other and 
from electrically conductive borehole fluids by means of 
a coating or jacket of electrical insulation 86 applied 
therearound subsequent to the assembly of the split sleeve 
structure around the joint. Thus it is evident that if the 
joint formed by the box portion 53 of tubing section 54 
and the pin portion 56 of tubing section 52 fails, the load 
incrmally supported through the joint will be transferred 
to the sleeve structure 68, and althcugh the insulation 
may fail, the upper and lower tubing sections will re 
main mechanically interconnected, whereby the lower sec 
tion and any parts supported thereby may be removed 
from the borehole without a fishing operation. 
From the preceding description and explanation it will 

be seen that the invention provides a safety joint for drii 
string tubing which permits two previously joined drill 
string elements to remain mechanically interconnected 
after failure of their joint, whereby the lower drill string 
element may be removed from the well or borehole with 
out the trouble, expense and loss of time involved in a 
fishing operation. While the particular means and joints 
used to illustrate a preferred embodiment of the inven 
tion are of two specific types, it will be evident to those 
skilled in the art that the principies of the invention are 
applicable to a wide variety of constructions and types of 
drill string joints. Accordingly, it is not desired to be 
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limited to the precise details of the illustrated physical 
embodiments of the invention, but what is claimed is: 

1. A drill string joint including in combination: a pair 
of oppositely-positioned body members including com 
plementarily formed box and pin members thereof inter 
connected in telescoping, end-to-end coaxial and normally 
rigid engagement; an external, annular groove formed co 
axially around the exterior of each of said body mem 
bers adjacent said box and pin members such grooves each 
being formed with the faces nearest the said box and pin 
members undercut; a longitudinally extending split sleeve 
member encircling said box and pin members and said 
body portion; longitudinally spaced-apart, inwardly pro 
jecting lug members, of a longitudinal width less than 
the longitudinal width of the said grooves and having 
undercut end portions adapted to fit the aforesaid under 
cut faces of said grooves, attached to said sleeve member 
and extending into the grooves; a flexible ring fitting into 
one of the grooves between a side thereof and one of said 
lugs and in close engagement therewith, said ring biasing 
said sleeve member longitudinally so that said lugs are 
urged against sides of the groove into which they fit 
thereby being effective to retain said body members against 
substantial longitudinal movement with respect to one an 
other in event of failure of the normally rigid joint be 
tween said box and pin members; retaining bands extend 
ing around said sleeve member and fitting over at least 
a portion of each of said lugs; and means holding said 
bands on said sleeve in close engagement with said lugs. 

2. A drill string joint including in combination: a 
pair of oppositely-positioned body members including 
complementarily formed, threaded box and pin members 
thereof threaded together in telescoping, end-to-end co 
axial and normally rigid engagement; means forming an 
external annular groove formed coaxially around the ex 
terior of each of said body members adjacent said box 
and pin members such grooves each being formed with 
the faces nearest the said box and pin members under 
cut; a longitudinally extending split sleeve member encir 
cling said box and pin members and said body portion; 
longitudinally spaced-apart inwardly projecting lug mem 
bers, of a longitudinal width less than the longitudinal 
width of the said grooves and having undercut end por 
tions adapted to fit the aforesaid undercut faces of said 
grooves, attached to said sleeve member and extending 
into the grooves; a flexible ring fitting into one of the 
grooves between a side thereof and one of said lugs and 
in close engagement therewith, said ring biasing said 
sleeve member longitudinally so that said lugs are urged 
against sides of the groove into which they fit thereby 
being effective to retain said body member against Sub 
stantial longitudinal movement with respect to one another 
in event of failure of the normally rigid threaded joint be 
tween said box and pin members while permitting relative 
rotation therebetween; retaining bands extending around 
said sleeve member and fitting over at least a portion of 
each of said lugs; and means holding said bands on said 
sleeve in close engagement with said lugs. 

3. A drill string joint including in combination: a pair of 
oppositely-positioned body members including comple 
mentarily formed box and pin members thereof intercon 
nected in telescoping, end-to-end coaxial and normally 
rigid engagement; an external, annular groove formed co 
axially around the exterior of each of said body mem 
bers adjacent said box and pin members; a layer of in 
sulating material positioned between said box and pin 
members and within at least one of the grooves and effec 
tive to electrically isolate said body members from one 
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6 
another; a longitudinally extending split sleeve member 
encircling said box and pin members and adjacent por 
tions of each of said body members; longitudinally spaced 
apart, inwardly projecting lug members, of a longitudinal 
width less than the longitudinal width of the said grooves, 
attached to said sleeve member and extending into the 
said grooves; a flexible ring fitting into one of the grooves 
between a side thereof and one of said lugs and in close 
engagement therewith, said ring biasing said sleeve mem 
ber longitudinally so that said lugs are urged toward sides 
of the grooves into which they fit thereby being effective 
to retain said body members against substantial longi 
tudinal movement with respect to one another in event of 
failure of the normally rigid joint between said box and 
pin members while permitting relative rotation therebe 
tween; retaining bands extending around said sleeve mem 
ber and fitting over at least a portion of each of said 
lugs; and means holding said bands on said sleeve in close 
engagement with said lugs. 

4. A drill string joint including in combination: a pair 
of oppositely-positioned body members including con 
plementarily formed box and pin members thereof inter 
connected in telescoping, end-to-end coaxial and normally 
rigid engagement; an external, annular groove formed co 
axially around the exterior of each of said body mem 
bers adjacent said box and pin members; a layer of in 
sulating material positioned between said box and pin 
members and within at least one of the grooves, an inter 
nal jacket of insulating material on the internal bores of 
said body members and coextensive with the joint there 
between, said layer and jacket being effective to elec 
trically insulate said body members from one another; a 
longitudinally extending split sleeve member encircling 
said box and pin members and adjacent portions of each 
of said body portions; longitudinally spaced apart in 
wardly projecting lug members, of a longitudinal width 
less than the longitudinal width of the said grooves, at 
tached to said sleeve member and extending into the 
grooves; a flexible ring fitting into one of the grooves be 
tween a side thereof and one of said lugs and in close en 
gagement therewith, said ring biasing said sleeve member 
longitudinally so that said lugs are urged toward sides of 
the groove into which they fit thereby being effective to 
retain said body members against substantial longitudinal 
movement with respect to one another in event of failure 
of the normally rigid joint between said box and pin 
members while permitting relative rotation therebetween; 
retaining bands extending around said sleeve member 
and fitting over at least a portion of each of said lugs; 
and means holding said bands on said sleeve in close. 
engagement with said lugs. 
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