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between the inside and outside of the joint will 
be so great as to compress the springs 58 in 
all the safety joints, and then the sleeve 45 will 
be forced down until the shoulder 50 of Said 
sleeve is resting on the shoulder 37 of the hous 
ing 33; said locking balls 62 will also be lowered 
and will be in engagement with the lower row 
of clutch cams 43-L and in this position, thie 
joint will be locked so as to prevent reverse rota 
tion to unscrew the safety threads 35 while drill 
ing. . . . . . . . SSSSS SSSS SiSSS SS SSSS 
When it is desired to unlock any particular 

safety joint, preparatory to unscrewing the safety 
threads 35, and to release this particular safety 
joint, an intermediate fluid pressure is: attained 
by the pumps until the inside pressure is suffi 
ciently greater than the outside pressure at this 
particular joint to partially move the sleeve 
45 downwardly until the locking balls move into 
the lower ball raceway 44-L. With the parts in 
this position, the safety joint can be slightly ro 
tated in a reverse or counterclockwise direction 
as seen from the top of the well, and will be 
partially unlocked to such an extent that now 
the upper part of the joint can be turned in a 
reverse direction until the locking balls 62, along 
with the sleeve 45 and the upper part of the 
joint, have been relatively elevated up far enough 
so that the locking balls will be forced up into 
the upper row of clutch cams and will prevent, 
for the time, any further reverse rotation. The 
pump is stopped or the fluid pressure within the 
joint is released, which will then permit the 
spring 58 to expand upwardly to lift the sleeve 
45 and move the locking balls 62 to above the 
upper row of clutch cams' 43-U, at which time 
the upper part of the joint may be further ro 
tated in a counterclockwise direction until the 
threads 35 are completely unscrewed, and at such 
time the joint will have been released so that . 
everything above pin 63 can then be withdrawn 
from the well. However, if for any reason it 
was found desirable to reconnect-the-joint, it 
could be done without coming out of the well 
to reset any of the parts thereof. Also; it will 
be seen that all three of the packings and all 
parts of the joint are removed from the lower 
portion of the joint, except the lower portion 63 
of the joint which is left in the well. It will be 
observed that because it is necessary not only 
to have an intermediate fluid pressure to operate 
the locking means, but that it is necessary to 
operate with a number of variations in pressure 
as described above, it might be said that the 
lock is a combination lock and substantially all 
possibilities of the joint becoming unlocked and 
released during normal operations in a bore 
hole are eliminated. Also, it will be seen that 
such a safety joint is very strong, and that it is 
no longer necessary, to lose any of the parts 
of the lock or packings at any time: '...? ...: 

Circulation breakers ... . ... 
As pointed out hereinbefore, some type of cir. 

culating breaker or by-pass valve device would 
be desirable to be placed in a string of drill stem, 
or of other tubing, when the same is run into a 
well bore, and, in the event such pipe beca 
stuck within the well bore, it may bè possible to 
free said pipe by operating said circulating 
breakers. In Figs. 1 to 8, inclusive, there has 
been shown one type of a circulation breaker. 
The circulation breaker is preferably of it ?, ? ??? 
inside and outside diameters as the insid 
outside of the tubing and therefore does not 
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6 
produce a reduction or an enlargement within 
the string. The upper end 40? of the housing 
400 is internally screw-threaded, and receives an 
adapter 402 which has an axial bore 403 therein. 
This adapter 402, at its upper end, is connected 
to a section of the drill stem or tubing. The lower 
inner portion of said adapter is enlarged and 
forms a shoulder 04. The lower end of the 
housing 400 is reduced and externally, screw 
threaded, forming a pin 405 onto which a safety 
joint, for example the one shown in Fig. 12, a tool 
joint box (not shown) or the collar of any ordi 
nary tubing (not shown) may be connected. The 
housing 400 is provided with an axial bore 406 
which is reduced at its lower end and forms an 
annular shoulder 407. This housing is provided 
with fluid passageways (to be later described), 
and the valves (to be later described) for said 
passageways are controllable to be opened-and 
closed by the operator from without the well 
bore. Preferably, the operator will desire to open 
and close one of said valves before opening ari 
other of said valves in a circulation breaker at 
some lower level in the well bore so as to estab 
lish circulation by short stages, but it is not 
intended to limit the method of operation at all 
times to short stages or to opening and closing 
the passageway in one circulation breaker be 
fore opening the passageway in another circula 
tion breaker. . . . 
... Slidable within the bore 406, of the housing 
400, is valve control 408 used to position a valve, 
which control includes an elongate sectional 
sleeve 498. The upper section 409, of the sleeve 
408, is screw-threadedly attached to the upper 
end of the lower section 40. The extreme upper 
end of the section 409 slides within the enlarged 
portion of the adapter 402, so as to abut the 
annular shoulder 404. A plurality of slots 4f 
are provided in the upper end of said section, 
and normally have their outer surfaces closed 
by the adapter 402 as shown in Fig. 1. It is 
pointed out that said slots are cut at an upwardly 
extending angle so that fluid passing through 
said slots must travel in an upward direction. 
Below the slots 4t, the outer circumference of 
the sleeve is provided with a spiral groove 412, 
said spiral portion of the sleeve 409 being en 
larged and sliding within the bore 406 of the 
housing 400. The section 4 0 is connected at a point opposite the spiral groove, or in close prox 
imity thereto. • -- 
The housing 400 is provided with a plurality 

of openings or fluid passageways 4 3 which estab 
lish communication between the interior and ex 
terior of said housing. Slidable within the bore 
406, of the housing 400, and confined between 
said housing and the section 4 to is a sleeve 414 
which has its upper end enlarged and slidably 
engaging both the section 410 and the housing 
400. The central portion of the sleeve 4 (4 is 
provided with slots 415, and said sleeve at this 
portion is reduced. Projecting within the sleeve 
44, and screw-threadedly attached to the hous 
ing 400, is a stop pin 416, which will obviously 
limit the vertical movement of the sleeve 414 be 
cause the inner end of said pin projects within 
the slot 45. Below the slots 415, the sleeve 414 
is provided with a plurality of a pair of annular 
grooves 47 and 4 it'. The section 4 0, of the 
sleeve 408, has its outer circumference reduced, 
forming an annular seat or shoulder 48. 
A retaining ring 419 normally abuts the 

shoulder 418 and the lower end of the sleeve 4 4. A similar retaining ring 420 normally rests upon 
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the shoulder 407, of the housing 400, and on 
the annular seat above the lower end 42 of the 
section 4 O. Confined between said retaining 
rings is a coiled, compressed spring 422. The 
upper enlarged portion 423 is provided with a 
plurality of packing rings 424 which hormally 
lie on either side of the openings 443, thereby 
packing of so that fluid cannot enter or escape 
through the openings 43. Confined between the 
lower end of the section 409 and the enlarged 
portion 423 of sleeve A4 is a coil spring 425. 
In the inner surface of the housing 400, and 
opposite the coil spring 425, there is provided a 
plurality of enlarged screw threads 426. The 
section • 4 10 of the sleeve 408, near itS lOwerº pOr 
tioni, is provided with a plurality of openings 427, 
arid novably confined within said openings are 
balls 428 which ordinarly abut the partition be 
tween the two annullar grooves A 7 and 4 '... , 

It is pointed out that the circulation breaker 
assembly is in the position Shiown in Fig. 1 when 
it is iriserted in the well, and remains in this 
position during normal operations of the Well. 
However, any means, such as the nember C, a 
core böarrel, or the like, (not shown) may be runi 
into the well and will Strike the balls 428. The 
core barrel, or the like, by its own weight or by 
normal pump pressure, will force the sleeve 408 
downwardly, and the balls 428 will drop into the 
lower circular groove 47, thereby allowing the 
'core barrel or other tool to pass through said 
circulation breaker. When Said core barrel, or 
other tool, is withdrawn, it strikes the balls 428, 
moving the sleeve 408 upwardly and allowing the 
balls to snap into the upper groove 47, and the 
tool may then pass up through said circulation 
breaker. * . 

In the event cuttings or othier materials lodge 
around the pipe, and the pipe becomes stuck in 
the well, it is desirable to break normal circu 
lation and to reestablish a circulation to wash 
around the outer circumference of the stuck pipe 
So as to Wash the earth or binding material away 
from such stuck pipe. 

In accordance with my invention, there may 
be placed at any suitable intervals within the 
string of pipe or tubing, circulation breakers 
generally indicated by B Fig. 17. For example, 
the depth of the well may be 5,000 feet, and one 
of Such circulating breakers could be placed at 
five-hundred-foot intervals so that there would 
be five to eight of such circulation breakers in the 
string of pipe. If while drilling the pipe becomes 
stuck,the operator usually in such instances does 
not desire to disconnect the pipe if he can re 
establish circulation around the same, thereby 
freeing it. An example of the method to operate 
the circulation breaker is to open and close the 
valves 409, 423 in one or more of these breakers 
so as to reestablish circulation. There has been 
shown in the drawings a member C which is con 
monly referred to as a "go-devil.” As the go 
devil Strikes the first circulation breaker and 
comes to rest upon the balls 428 its weight is 
just enough to move the parts to the positions 
shown in Fig. 2, thereby moving the sleeve 408 
downwardly until the spiral groove 42 is op 
posite the Screw-threaded portion 426 of the 
housing 400. The purpose of the spiral grooye 
42 and threads 426 is to set up a turbulence in 
the fluid stream that may be forced to flow out 
through the openings 43, and thereby create an 
extra down thrust on the sleeve 408 by imping 
ing upon the grooves 42. This down thrust will 
be slight unless the volume and rate of flow of 
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8 
the fluid stream is high as it will be when the 
cuttings are circulated out of the well above the 
Open passageways 43. The Screw-threaded por 
tion 426 and the groove 42 will then create a 
greater turbulent effect and Will act to force said 
sleeve. 408 downwardly. Further, in the event 
particles of mud, or the like, enter the slots 4, 
thiey will be carried down and around the spiral 
grooves and threads. The spring 425 will move 
the enlarged portion 423 of the sleeve 44 down 
Wardly as the pressure upon the spiral grooves 
412 is increased. All this will move the ring 49 
downwardly and compress the spring 422. The 
circulation breaker will now be in the position 
shown in Fig. 2. 
The portS 43 have now been opened and there 

by fluid may pass from the bore of the tubing 
through the slots 4f f and through the annular 
groove 42 and threads 426, out through the 
ports 43 and up the outside of the pipe or tubing. 
Thus the operator has established circulation 
around this upper portion of the stuck pipe, and 
he may now desire to move the next circulation 
breaker to establish communication at that point. 
In order to do this, it is necessary to increase 
the pump pressure and volume which will act 
upon the sleeve 408, thereby moving said sleeve 
downwardly and allowing the balls 428 to move 
into the lower groove 47, as shown in Fig. 6. 
The lower shoulder of enlarged portion 423 is 
resting upon the pin 46 (Fig. 2) and therefore 
the sleeve 4 4 cannot be moved down further. 
Thus the sleeve 498 will move downwardly, al 
lowing the go-devil C to pass through the upper 
circulation breaker. The go-devil C is moved 
by gravity down through the fluid to the next 
circulation breaker, and the steps are repeated 
until circulation has been established down to 
the Second breaker, and this is repeated until 
the entire string of tubing has been freed. After 
the go-devil or a tool has passed through a cir 
culation breaker, the SpringS 422 and 425 ex 
pand and return the parts to the position shown 
in Fig. 1 and the valve closes the passageways 
A 3. In Some instances, it may be found de 
sirable to operate the valve in the breaker by 
other means, and any suitable means may be 
used. At times it is desirable to retract said 
g0-deWill or to run into the Well or to reraiove 
from the well a core barrel or other device. As 
the go-devil, or other device, is pulled upwardly, 
the same will strike the balls 428, and, by an 
upward movement, the pin 46 will hold the 
sleeve 44 and allow the sleeve 498 to move up 
wardly, thereby allowing the balls 428 to drop 
into the upper groove 47 and allow said go-devil 
to be retracted (Fig. 7). Thus there is provided 
a circulation breaker or by-pass valve device 
which does not restrict the bore of the tubing 
and which can be easily and efficiently operated. 
Another form of the circulation device is shown 

in Figs. 9, 10 and 11. The numeral 450 desig 
nates a Sectional tubular housing. The upper 
portion 45 of said housing has its upper end 
internally Screw-threaded and its lower portion 
reduced and externally screw-threaded. The 
lower portion 452 of said housing is screw 
threadedly attached to the lower end of the por 
tion 45, and the lower end of the portion 452 
is reduced and externally screw-threaded so that 
a tubular pipe 453 may be attached thereto. It 
is pointed out that a tubular pipe 454 may be at 
tached to the upper end of the portion 45 of 
the housing 450. Thus the housing may be con 
nected into a string of tubing. 
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The portion 45 of the housing is provided 

with an axial bore 455. A plurality of ratchet 
teeth, 456 are provided on the walls of said bore. 
An annular seat 457 is provided on the lower 
portion of the lower end of the housing 45 sur 
rounding the bore 455. The housing 452 is pro 
vided with an axial bore 458 therein, the bore is 
enlarged at 459 and further enlarged at 460 at 
the upper end of the portion 452. A valve head 
46? has a valve face 462 on its upper periphery 
and seats upon the valve seat 457 located on the 
lower end of the housing 45. A sleeve 463 de 
pends from said valve head and has its lower 
end extending into the enlarged bore 459. The 
head and sleeve have an axial bore 464 extending 
therethrough. The head 46 is slidable Within 
the enlarged bore 460, while the sleeve 463 is 
slidable within the bore 459. A coiled Spring 
465 surrounds the sleeve 462 and has its upper 
end underlying the head 46, and its lower end 
resting upon the bottom of the enlarged bore 
460. Thus said spring SupportS the head. 
A plurality of orifices 466 are provided in the 

housing 452 at its reduced portion so that they 
establish communication between the enlarged 
bore 460 and the exterior of the housing 452. A 
disk 467 is disposed above the head 46 and has 
an axial opening 468 therethrough. Said disk 
is provided with a plurality of upwardly-extend 
ing, flexible fingers 469 which have their upper 
most ends 470 bent outwardly So that they may 
engage within the ratchet teeth 456. Thus the 
spring 465 will support the head and Will close 
the valve seats 457 and 462 so that any fluid 
passed through the device must flow through the 
Sleeve 463. 
In operation, the bore of the device is unre 

stricted so that any tool may be passed there 
through. In the event the string of tubing be 
comes lodged or stuck in the well bore and it 
is desirable to attempt to establish circulation 
around said pipe, it is only necessary to drop 
or run into the well bore a suitable tool to close 
the bore of the sleeve 463. In the drawings, a 
ball 47 has been shown, however, a go-devil or 
the like may be dropped or run in or a wire line 
so as to close said bore. With the bore closed, 
pump pressure is applied to Said disk and plug 
ging means and the disk and head are moved 
downwardly. It is pointed out that when the 
disk is moved downwardly, the fingers will also 
move downwardly, and the upper bent ends of 
said fingers engaging the teeth 456 Will hold the 
disk in that position (Fig. 10) So that the Spring 
cannot move the head upwardly. The Washing 
fiuid is free to pass between the fingers and into 
the bore 460 and out through the orifice 466, 
thus washing the exterior of the pipe. It is 
pointed out that said fingers and teeth may 
be left out of said structure and in this instance 
the pressure of the fluid may be depended upon 
to hold said head in its downward or ajar posi 
tion. 

This application is a division of my co-pending 
application, Serial No. 590,682, filed Aprli 27, 
1945, now Patent No. 2,586,015 granted February 
19, 1952 for Pipe Releasing Means, which appli 
cation is in turn a division of application Serial 
No. 334,947, filed May 13, 1940, now Patent No. 
2,394,759, granted February 12, 1946 for Methods 
of and Means for Recovering Elements from 
Well Bores, which latter application is in turn a 
continuation-in-part of prior application Serial 
No. 301762, filed August 24, 1928, now Patent No. 
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2,214,550, granted September 10, 1940 for Test 
What is claimed is: . . . . - . . . . . . . 
1. In a process of deep well operations involv 

ing the removal of pipe and the like in a well 
bore and steps of inserting at suitable intervals, 
circulation breaker joints in a pipe string, low 
ering and operating said pipe string in the well 
until said pipe becomeslodged or stuck So fast 
in the well bore that it cannot be readily with 
drawn in its entirety, then selectively opening a 
passageway in the wall of one of said circula: 
tion breaker joints, then circulating fluid out 
through said open passageway to remove any 
detritus from about a first portion of said string 
of pipe above said passageway that might tend 
to stick and lodge said pipe string above Said 
passageway, then closing the said open passage 
way so as to prevent the circulation of fluid 
therethrough, then selectively opening a passage 
way in the wall of another one of Said circula 
tion breaker joints placed at a lower point in 
said string of pipe, then circulating fluid out 
through said lower open passageway to remove 
the detritus from around another position of 
said string of pipe that was holding Such other 
portion of said string of pipe against withdrawal, 
and then disconnecting the upper portion of said 
string of pipe comprising said first and other por 
tions from the remainder of Said string at a 
point adjacent said lower passageway, whereby 
said upper portion of Said String of pipe may be 
removed from the well bore. 

2. The method of freeing and removing an 
upper portion of a pipe lodged in a well bore be 
cause of sand or other detritus being located 
about said pipe in such a manner as to stick said 
pipe, that includes the steps of opening a valved 
passageway in said pipe, circulating fluid there 
through to remove any detritus that may be 
lodged about the upper portion of said pipe above 
said open passageway thereby freeing the upper 
portion of said pipe, and then disconnecting the 
upper portion of said pipe from the remainder 
thereof at a point adjacent said passageway, 
whereby said upper portion of said pipe may be 
renoved from the well bore. 

3. In a process of deep well operations involv 
ing the removal of pipe and the like in a Weil 
bore, the steps of inserting at Suitable intervals, 
circulation breaker joints in a pipe string, insert 
ing a safety joint in said pipe string adjacent 
each said circulation breaker joint, lowering and 
operating said pipe string in the well until said 
pipe becomes lodged or stuck so fast in the well 
bore that it cannot be readily withdrawn in its 
entirety, then selectively opening a passageway 
in the wall of one of said circulation breaker 
joints, then circulating fluid out through said 
Open passageWay to remove any detritus from 
about a first portion of Said string of pipe above 
said passageway that might tend to stick and 
lodge Said pipe string above said passageway, 
then closing the said open passageway so as to 
prevent the circultion of fluid therethrough, then 
Selectively opening a passageway in the wall of 
another one of said circulation breaker joints 
placed at a lower point in said string of pipe, 
then circulating fluid out through said lower 
Open passageway to remove the detritus from 
around another portion of said string of pipe that 
Was holding Such other portion of said string of 
pipe against withdrawal, and then disconnecting 
the upper portion of Said string of pipe compris 
ing said first and other portions from the re 
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mainder of said string at the safety joint adja 
cent said lower passageway, whereby said upper 
portion of said string of pipe may be removed 
from the well bore. 

4. In a process of deep well-operations involv 
ing the removal of pipe and the like in a well 
bore, the steps of inserting a circulation breaker 
joint and a safety joint adjacent thereto in a 
pipe string, lowering and operating. Said pipe 
string in the well until said pipe becomes lodged 
or stuck. so fast in the well bore that it cannot 
be readily withdrawn in its entirety, then open 
ing a passageway in the Wall of Said circulation 
breaker joint, then circulating fluid out through 
said Open passageway to remove any detritus 15 

O 

12 
from about the upper portion of said string of 
pipe above said passageway, that mighttend to 
stick and lodge said pipe string above said pas 
sageway, and then disconnéctingsaidupper por 
tion of said string of pipe from the remainder 
of said string at said safety joint, whereby said 
upper portion of said string of pipe may be re 
moved from the wellbore... . . . . . . 
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