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The present invention relates to a releasable pipe con 
nector comprised of upper and lower tubular members 
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RELEASABLE PIPE CONNECTOR 

In drilling and completing well bores which penetrate‘ 
subterranean formations as well as carrying out reme 
dial operations in such subterranean formations, it is 
often necessary to remotely disconnect or uncouple a 
pair of pipe sections in the well bore without damaging 
the pipe sections. For example, after drilling a well bore 
penetrating a producing formation, a string of casing 
commonly referred to as a liner is commonly lowered 
to the bottom of the well bore and cemented into place. 
In carrying out this operation, the liner is generally con 
nected to the liner setting and cementing tools which 
are in turn connected to a string of pipe for lowering 
the liner and tools into the well bore and for conducting 
the cement down the well bore. During the cementing 
operation it is often desirable to rotate and reciprocate 
the liner setting tools and the lowering pipe string after 
which the setting tools and pipe string are disconnected 
to uncoupled from the liner and removed from the well 
bore. While releasable connector apparatus have been 
developed and used heretofore for disconnecting a pair 
of pipe sections in a well bore in such liner setting as 
well as other operations, such prior releasable coupling 
apparatus have generally been dif?cult to disengage or 
suffer from the disadvantage that they cannot be both 
reciprocated and rotated prior to being disengaged. 
By the present invention an improved releasable pipe 

connector apparatus is provided which can be freely 
reciprocated and rotated prior to being disconnected, 
but which is simply and easily disconnected when de 
sired without causing damage to either of the discon 
nected pipe sections. 

In the drawings forming a part of this disclosure: 
FIG. 1 is a sectional, elevational view of the appara 

tus of the present invention in the engaged and locked 
position; 

FIG. 2 is a sectional elevational view of the apparatus 
of FIG. 1 in the engaged and unlocked position; 
FIG. 3 is a partial sectional elevational view of the ap 

paratus of FIGS. 1 and 2 in a disengaged position; 
FIG. 4 is a sectional view taken along line 4—-4 of 

FIG. 1; 
FIG. 5 is a sectional view taken along line 5-5 of 

FIG. 1; 
FIG. 6 is a sectional view taken along line 6—6 of 

FIG. 3; and 
FIG. 7 is a sectional view taken along line 7-7 of 

FIG. 3. 
Referring now to the drawings and particularly to 

FIGS. 1 through 3, the apparatus of the present inven 
tion is illustrated connected to a pair of pipe sections 
and is generally designated by the numeral 10. The ap 
paratus 10 includes an upper tubular member 12 
adapted to be connected to an upper pipe section 14 
and a lower tubular member 18 adapted to be con 
nected to a lower pipe section 20. vAs will be described 
in detail hereinbelow, the upper tubular member 12 is 
releasably connected and sealed to the lower tubular 
member 18 so that the pipe sections 14 and 20 are rig 
idly held together until it is desired to disconnect them. 
For purposes of this disclosure, the pipe section 14 is 
illustrated in the form of a string of drill pipe and the 
upper tubular member 12 of the apparatus 10 includes 
a conventional threaded connection 16 for engaging 
the threaded lower end of the string of drill pipe. The 
pipe section 20 is illustrated in the form of a string of 
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2 
casing or liner, and the lower tubular member 18 is il 
lustrated adapted to be connected to the casing or liner 
20 by a threaded joint 22. 
Referring still to FIGS. 1 through 3, the lower end 

portion of the upper tubular member 12 is formed of 
a reduced diameter and includes a plurality of inter 
rupted lugs or threads 24. More speci?cally, the 
threads 24 are interrupted in a manner so that longitu‘ 
dinally extending spaces are provided therein. Prefera 
bly, as best shown in FIG. 6, the threads 24 are inter 
rupted so that three longitudinally extending equally 
spaced channels or grooves 25 are formed on the sides 
of the upper tubular member 22. A continuous groove 
27 is disposed in the upper tubular member 12 above 
and adjacent the uppermost interrupted thread 24 
thereof. The groove 27 extends around the periphery 
of the member 12 and a resilient seal member or seal 
ring 29 is positioned within the groove 27. 
The lower tubular member 18 includes a plurality of 

interrupted lugs or threads 26 positioned internally 
within the upper portion thereof. The internal threads 
26 are interrupted along longitudinally extending 
spaces in the same manner as the external threads 24 
of the upon tubular member 12, i.e., they are prefera 
bly formed to include three longitudinally extending 
equally spaced channels 31 within the lower tubular 
member 18 as shown in FIG. 7. A sealing bore 33 is 
provided at the top of the lower tubular member 18 for 
sealingly contacting the seal member 29 of the upper 
tubular member 12. Thus, when the members 12 and 
18 are ?tted together a seal is provided therebetween 
by the seal member 29. 
The external threads 24 of the upper tubular member 

12 and the internal threads 26 of the lower tubular 
member 18 are formed of a length and width and are 
arranged so that the lower end portion of the tubular 
member 12 can be readily ?tted into the upper internal 
portion of the tubular member 18 or removed there 
from when the threads 24 and 26 are disengaged, and 
so that the threads 24 and 26 can be engaged or disen 
gaged by rotating the upper and lower tubular members 
12 and 18 relative to each other. Any desired number 
of interruptions can be utilized in the threads forming 
longitudinally extending spaces therein. It is only nec 
essary that the interruptions be arranged so that the 
threads can be engaged or disengaged by the relative 
rotation of the tubular members and the tubular mem 
bers can be coupled or uncoupled by relative vertical 
movement of the tubular members when the threads 
are disengaged. Such interrupted thread connections 
are commonly termed “breech block” connections, a 
name derived from the interrupted thread used on 
breech loading ?rearms to attach the breech bolt to the 
rear of the ri?e bore. Preferably, as illustrated in the 
drawings, the interrupted threads 24 and 26 are formed 
with counterclockwise lead on their bearing edges, i.e., 
the threads are pitched slightly to minimize the torque 
required to disengage the threads and to distribute ten 
sion loads uniformly to all threads. However, as will be 
understood by those skilled in the art, the thread lead 
can be clockwise or counterclockwise, or threads with 
no lead can be used. 

In order to prevent accidental reengagement of the 
tubular members 12 and 18 after they have been disen 
gaged by being rotated relative to one another and 
while they are being moved vertically apart, the lower 
most interrupted threads 24 of the upper tubular mem 
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ber 12 are formed so that they are wider than the other 
threads 24 thereof. That is, as shown in FIGS. 1, 2 and 
3, the lowermost threads 24 are of a greater longitudi 
nal thickness as compared to the other threads 24 
whereby the threads 24 cannot accidently engage with 
the threads 26 of the lower tubular member 18 when 
the members 12 and 18 are being moved apart. 
Referring now speci?cally to FIGS. 1, 4 and 5, a tu 

bular locking sleeve 28 having an upper end 32 and a 
lower end 38 is provided slidably disposed within the. 
lower tubular member 18. The locking sleeve 28 in 
cludes one or more upwardly projecting arcuate lugs 30 
positioned at the upper end 32 thereof. The lower end 
of the upper tubular member 12 includes one or more 
downwardly projecting arcuate lugs 36 for matingly en 
gaging the upwardly projecting lugs 30 of the locking 
sleeve 28. That is, when the locking sleeve 28 is posi 
tioned with the upper end 32 thereof adjacent the 
lower end of the upper tubular member 12 so that the 
upwardly projecting lugs 30 of the locking sleeve mat 
ingly engage the downwardly projecting lugs 36 of the 
upper tubular member, the upper tubular member 12 
and the locking sleeve 28 are prevented from rotating 
relative to each other. 
As can be best seen in FIG. 5, the lower end portion 

38 of the locking sleeve 28 includes a plurality of radi 
ally outwardly extending longitudinal lugs or splines 40. 
The splines 40 extend into mating grooves 42 disposed 
in the internal surface of the lower tubular member 18. 
The engagement of the splines 40 of the sleeve 28 with 
the grooves 42 of the tubular member 18 prevents the 
sleeve 28 from rotating within the lower tubular mem 
ber 18, but allows the sleeve 28 to be moved vertically 
within the lower tubular member 18. As will be under 
stood, the grooves 42 are located in the lower tubular 
member 18 so that when the threads 24 and 26 of the 
upper and lower tubular members 12 and 18 are en 
gaged and the locking sleeve 28 is positioned with the 
upper end 32 thereof adjacent the lower end of the 
upper tubular member 12, the lugs 12 and 18 are en 
gaged and the locking sleeve 28 is positioned with the 
upper end 32 thereof adjacent the lower end of the 
upper tubular member 12, the lugs 30 and 36 of the 
‘locking sleeve 28 and the tubular member l2-respec 

‘ 'ti‘ve‘ly are engaged and relative rotation between the tu 
bular members 12 and I8 is prevented. 
‘The internal portion of the locking sleeve 28 is 

formed of a diameter smaller than the internal diameter 
' of the upper tubular member 12 so that seating and 
sealing surfaces 44 are provided at the upper end 32 of 
the locking sleeve 28 for receiving a release plug 48 the 
operation of which will be described further hereinbe 
low. 
A plurality of shear pins 46 are preferably provided 

connected between the lower tubular member 18 and 
the locking sleeve 28 for maintaining the locking sleeve 
28 at an upper location whereby the lugs 30 thereof are 
engaged with the lugs 36 of the upper tubular member 
12 until a predetermined downward force is applied to 
the locking sleeve 28. However, as will be readily ap 
parent to those skilled in the art, a variety of other 
means can be utilized in lieu of the shear pins 46 for 
holding the locking sleeve 28 at its upper location until 
forcibly moved downwardly, e.g., one or more coil 
springs can be positioned between the locking sleeve 
28 and the lower tubular member 18. When the upper 
and lower tubular members 12 and 18 of the apparatus 

20 

25 

45 

65 

4 
10 are ?tted together so that the interrupted threads 24 
and 26 thereof are engaged, the locking sleeve 28 posi 
tioned whereby the lugs 30 thereof are engaged with 
the lugs 36 _of the upper tubular member 12 and the 
shear pins 46 connected between the locking sleeve 28 
and the tubular member 18, the upper and lower tubu 
lar members 12 and 18 are prevented from rotating rel 
ative to each other and the releasable pipe connector 
apparatus 10 can be freely reciprocated or rotated 
without causing the release or uncoupling thereof. 

Referring now specifically to FIG. 2, in operation of 
the releasable pipe connector 10, when it is desired to 
uncouple or disconnect the pipe sections connected to 
gether thereby, a‘ conventional release plug 48 is 
caused to be lowered through the upper pipe section 14 
and the upper tubular member 12 into seating engage 
ment with the locking sleeve 28. The release plug 48 
can take a variety of forms and can be pumped through 
the pipe section 14 or lowered on a wire line into 
contact with the locking sleeve 28. The release plug 48 
preferably includes a seating surface 50 of a diameter 
and shape such that when the release plug 48 contacts 
the locking sleeve 28 a seal is provided between the 
seating surface 44 of the locking sleeve 28 and the sur 
face 50 of the release plug 48. A resilient seal member 
49 is preferably disposed in a groove provided in the 
nose of the release plug 48 for providing a further seal 
between the release plug 48 and the locking sleeve 28. 
Further, as will be understood by those skilled in the 
art, the release plug 48 can include latching means for 
maintaining the release plug 48 engaged with the lock 
ing sleeve 28 after the pipe connector 10 has been un 
coupled. This is particularly desirable when using the 
connector 10 in liner cementing operations and the like 
in that the continuous engagement of the release plug 
48 with the locking sleeve 28 prevents cement from en 
tering the liner.‘ 
Once the release plug 48 has been seated against the 

locking sleeve 28 pressure is exerted thereon by pump~ 
ing against the release plug 48 or by other conventional 
means so that the release plug 48 is driven downwardly 
against the locking sleeve 28 with a force sufficient to 
shear the shear pins 46 and move the locking sleeve 28 
downwardly within the lower tubular member 18 from 
its upper engaged or locked location (FIG. 1) to a 
lower unlocked location (FIG. 2). The movement of 
the locking sleeve 28 to the lower location disengages 
the lugs 30 thereof from the lugs 36 of the upper tubu 
lar member 12. When the locking sleeve 28 has been 
so disengaged, the upper pipe section 14 and the upper 
tubular member 12 are rotated relative to the lower 
pipe section 20 and the lower tubular member 18 
whereby the interrupted threads 24 and 26 of the tubu 
lar members are disengaged. The upper pipe section 14 
and upper tubular member 12 are then moved up 
wardly relative to the lower tubular member 18 and 
lower pipe section 20 as shown in FIG. 3 to complete 
the release or disconnection of the connector appara 
tus 10. 
Thus, the present invention is well adapted to attain 

the ends and advantages mentioned as well as those in 
herent therein. While presently preferred embodiments 
of the invention have been described for purposes of 
this disclosure, numerous changes can be made which 
will readily suggest themselves to those skilled in the art 
and which are encompassed within the spirit of this in 
vention as de?ned by the appended claims. 
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What is claimed is: 4. The releasable pipe connector of claim 3 wherein 
1. A releasable breech block pipe connector, for con- the means for maintaining said locking sleeve means at 

necting a pipe section thereabove to a pipe section said upper location until a predetermined downward 
therebelow, which comprises: force is applied thereto comprises at least one shear pin 

a. an upper tubular breech block member including: 5 connected between said locking sleeve means and said 
i. means for connecting an upper end of said upper lower tubular member 
tubular breech block member to the pipe section 5. A releasable pipe connection which comprises: 
thereabove; and a. an upper tubular member, including: 

ii. interrupted threads positioned at the lower end l- means connecting an upper elld of Sald llPPel' lu 
thereof, said threads being interrupted along lon- l0 bulal member to 3 Pipe Section lhel'eabove; 
gitudinally extending Spaces; ii. at least one downwardly projecting lug attached 

b. a lower tubular breech block member including: thereto Positioned at the lower end thereof; and 
i. means for connecting a lower end of said lower lll- external threads at the lower end Portion 
tubular breech block member to the pipe section lllereof ll'ltemlpled along longitudinally exlend 
therebelow; and l5 mg Spaces; b. a lower tubular member, including: 

i. means connecting a lower end of said lower tubu 
lar member to a pipe section therebelow; 

ii. internal threads within the upper portion 
thereof; 

iii. and at least one longitudinal groove below said 
internal threads; 

iv. said internal threads being interrupted along 
longitudinally extending spaces and being ar 
ranged to matingly engage with said interrupted 
external threads of said upper tubular member; 

v. whereby said upper and lower tubular members 
can be selectively connected or disconnected by 
rotational and longitudinal movement relative to 
each other; 

e. a locking sleeve means, slidably disposed within 
said lower tubular member, including: 
i. at least one upwardly projecting lug means, at 

ii. interrupted threads positioned at the upper por 
tion thereof, said threads being interrupted along 
longitudinally extending spaces and being ar 
ranged to engage in breech block manner with 
said interrupted threads of said upper tubular 20 
breech block member whereby said upper and 
lower tubular members can be selectively con 
nected or disconnected by rotational and longitu 
dinal movement relative to each other; 

c. locking sleeve means for locking said upper and 25 
lower breech block tubular members against rela 
tive rotation, when said tubular members are 
breech block engaged and said locking sleeve 
means is fully positioned at an uppermost location 
within one of said tubular members, for allowing 30 
relative rotation of said tubular members when said 
locking sleeve means is moved to a lower location 

andi for moving from said upperrgost locaéizn t0 tached thereto and positioned at the upper end 
sai ower ocation responsive to ownwar orce . . . . 

applied to said locking means; and 3'5 tggrggi’afigrfgggfltliizlgg ($213‘): ital: dpro‘lectmg 
d‘ "leaps for maintaining, Said linking Sleeve means ii. at least one longitudinal spline means, attached 

_ _ _ . ma groove in sai ower tu uar mem er, 

40 rom rotatin within sai ower tubular mem er, 

uppetmosf PQSMW to Said l°w_er location affter but is free t5 move vertically between an upper 
gnly appgcfanon of at least Said predetermmed location where said upper and lower tubular 
ownwar orce- _ _ members are locked against relative rotation by 

aliases: zszzpiazm‘" °f ‘ 45 “were ‘2g - means 0 sai 00 mg seeve means wit t e 

a. said upper tubular member including at least one downwardly projecting lug of Said upper tubular 
downwardly Projeclmg lug attached thereto and member and a lower location where said tubular 
positioned on the lower end thereof; members are unlocked; and 

b. a locking sleeve slidably disposed within said lower d_ means for maintaining Said locking Sleeve means 
tubular member having at least one upwardly Pro‘ at said upper location until a predetermined force 
jecting lug attached thereto and positioned at the is applied thereto_ 
upper end thereof for engaging Sald downwardly 6. The releasable pipe connection of claim 5 wherein 
projecting lug of said upper tubular member, Said the means for maintaining said locking sleeve means at 
locking sleeve including at least one longitudinal 55 said upper location until a predetermined downward 
spline attached thereto; and force is applied thereto comprises at least one shear pin 

c, Said lower tubular member including at least one connected between said locking sleeve means and said 
groove for matingly engaging said locking sleeve lower tubular member. 
spline so that said locking sleeve is prevented from 7. The releasable pipe connection of claim 6 wherein 
rotating within said lower tubular member, but is 60 said locking sleeve means is further characterized to 
free to move between said upper location whereby include a seat means for sealingly receiving a release 
said upper and lower tubular members are locked plug, whereby a predetermined downward force can be 
against relative rotation and said lower location applied to said locking sleeve means by way of said re 

whereby said tubular members are unlocked. lease plug. 
3. The releasable pipe connector of claim 2 wherein 65 8. The releasable pipe connection of claim 7 wherein 

said locking sleeve means are further characterized to said release plug includes means for maintaining said 
include seat means for sealingly receiving a release plug release plug in sealing relationship to said seat means. 
by way of said upper tubular member. * * * * * 


