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UNITED STATES PATENT OFFICE 
2,595,715 

METHOD OF AND APPARATUS FOR EXPE 
DITING THEDRILLING OF WELLS 

John I. Sloan, Tulsa, Okla., assignor of one-fifth 
to John H. Poe, Tulsa, Okla:; Pearl Sloan, ex 
ecutrix of said John I. Sloan, deceased, assignor 
of four-fifths to Pearl Sloan 

Application January 28, 1947, Serial No. 724,832 
(C. 255-18) 3 Claims. 

1. 
In the drilling of oil wells, particularly by rotary 

rigs, a continuous stream of mud flows down 
through the string of drill pipe, out through holes 
in the drill bit, and thence upwardly and out 
through the mouth of the well. Thus the string 
of drill pipe is always full of drilling mud. 
This use of drilling mud is essential in the 

drilling of Wells, but its use very materially in 
creases the time required in handling the String 
of drill pipe. For example, severy time a new 
length of pipe must be added because of the deep 
ening of the well, and the kelly is hoisted for that 
purpose, it is necessary to delay operations until 
Sufficient inuld has drained through the drill bit, 
thus freeing the kelly of mud. Also, it becomes 
necessary from time to time to pull the entire 
string of drill pipe from the hole, to replace the 
bit or for other purposes. This is a long tedious 
job and one of the reasons the operation is so 
lengthy is because of the time required for the 
drilling mud to drain from the pipe sections before 
they can be disconnected. 
One of the objects of the present invention is 

to provide a novel method and apparatus by 
which the time formerly required for boring a 
Well is greatly reduced. 
Another object of the invention is to provide 

Such a method and apparatus which requires little 
skill in its operation. 
A further object of the invention is to provide 

such a method and apparatus in which only very 
slight changes are made in the apparatus now 
commonly employed in the boring of wells. 

Still another object of the invention is to pro 
vide such a method and apparatus in which the 
novel added devices are very simple in construc 
tion and inexpensive in manufacture. 

Various other objects and advantages of the 
invention will be apparent to those skilled in the 
art from the following detailed description when 
taken in connection with the accompanying 
drawings, in Which: 

Figure 1 is an elevational view of the apparatus 
combined with the swivel gooseneck and other 
apparatus employed in boringwells. 
Figure 2 is a longitudinal sectional view of a 

particular mechanism associated with the goose 
neck. 
Figure 3 is a horizontal sectional view of a 

three-way valve in an air line leading to the 
gooseneck. 

Figure 4 is an elevational view of another appa 
ratus mounted on the upper end of the string of 
drill pipe; the swivel gooseneck, kelly and asso 
ciated parts having been removed and shown at 
One Side. 
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Figure 5 is a vertical sectional view of the appa 

ratus mounted on the top of the string of drill 
pipe; and 

Figure 6 is a horizontal sectional view of a 
three-way valve in an air line to the apparatus 
shown in Figure 5. 

Referring to the drawings in more detail, and 
particularly to Figure 1, numeral indicates an 
oil well in process of being drilled, and within 
which is the usual string of drill pipe 2 formed of 
sections connected by pipe coupling 3 and having 
at its lower end a bit 4 having the usual holes 
through which the drilling mud is forced. 
The string of drill pipe is attached to the lower 

end of the usual kelly 5 which is caused to rotate 
with the table 6 in the well known manner. The 
kelly is attached to the usual swivel 7 carried by 
a hook 8 of a cable 9 commonly employed for the 
raising and lowering equipment used in connec 
tion with the Well. 
The swivel gooseneck is indicated by the nun 

meral 0, and in accordance with the usual prac 
tice the gooseneck is connected by a flexible hose 

f with a mud pipeline f2. As is Well known, 
drilling mud is forced under pressure by a pump 
(not shown) in a continuous stream through the 
gooseneck down through the kelly and the string 
of drillpipe, out through holes in the drilling bit, 
up through the well and back to the original 
SO(2e. 
Thus the kelly 5 and the string of drill pipe are 

filled with drilling mud during the drilling oper 
-ation. As the well deepens additional pipe Sec 
tions are added from time to time. In order to 
add an additional section it is necessary to dis 
connect the kelly from the string of drill pipe, 
and of course before this can be done the mud 
must be drained from the kelly. The kelly and 
string of drill pipe are first hoisted the length of 
the kelly by the cable 9 and the drill pipe is 
secured and held fast at the level of the derrick 
floor. 
The parts must now remain in this position 

for considerabie time until the mud has drained 
from the kelly. After this rather long delay the 
kelly and associated parts are removed, another 
length of drill pipe is added and then the string 
is lowered into the hole until the upper end of 
the new length is at the level of the derrick floor. 
Then the kelly is re-attached and drilling re 
Sumed and continued until the Well is drilled 
another full length of the kelly, and then the 
operation of adding a new length of pipe section 
is repeated. Thus every time a pipe section is 
added there is the delay while the mud drains 
from the kelly, and this very considerable loss 
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of time is eliminated or practically eliminated by 
the present invention. 
With reference to Figures 1 and 2, it will be 

noted that a body member 3 is attached at its 
upper end to the gooseneck O and its lower end 
is attached to the mud hose which leads to and 
forms part of the pipe line 2. 
The body member f3 is provided at one side 

with an opening 4 which communicates With a 
check valve preferably carried by the body 
member, and having an opening 4' aligned with 
the opening 4. This valve includes the usual ball 
8 and spring 9, and a plug 9 closes one end 

of the valve. An air line 5 from any preferred 
source of compressed air, and including a flexible 
hose 6, connects with the opposite end of the 
check valve. This check valve prevents drilling 
mud from entering the air line when pressure is 
not being supplied to unseat the ball. 
Mounted in the airline, preferably at a distance 

from the body member and convenient to an Oper 
ator on the derrick floor, is a valve 20. The pur 
poses of this valve are to shut off the Supply of 
compressed air or steam and at the Same time 
release the compressed air or steam in the air 
line between this valve and the check valve f. 
So the valve is preferably of the three-way type, 
and may include an operating handle 2 and a 
port 22 through which the fluid pressure between 
it and the check valve can escape when the valve 
is in the position shown in Figure 3. 
The body member 3 is provided with a valve 

seat 23 having a ground surface, and pivotally 
mounted in the body member, and adapted to co 
operate with the valve Seat, is a flap Valve Or 
clapper 24. This valve is shown as provided with 
a nipple 26 having a passage 27 therethrough. 
Preferably this nipple is removably mounted in 
the flap valve, as by being screwed therein, so 
that nipples having passages of different sizes 
may be substituted. It will be apparent that when 
the flap valve 24 is seated it will shut off com 
munication between the mud line it and the 
gooseneck ), and the nipple 26 will permit air 
or steam pressure delivered through the opening 
4 to bleed off. 
When in the drilling of a Well it becomes neces 

sary to add a new section to the string of drill 
pipe, the kelly is hoisted in the usual manner and 
the line of drill pipe secured. In accordance With 
the old practice it was necessary to delay every 
thing until the mud drained from the kelly 
through the openings in the drill bit. But in ac 
cordance with the method and apparatus dis 
closed herein, this loss of time may be eliminated 
or practically eliminated. When it becomes nec 
essary to add a new section to the string of drill 
pipe, because of the deepening of the Well, the 
drilling is stopped by stopping the rotation of the 
table 6. The present invention is now brought 
into play, and by the time the Swivel and associ 
ated parts have been hoisted the length of the 
kelly the mud Will have been forced from the kelly, 
so that it is ready to be removed by the time it 
has been hoisted, thus avoiding any loss of time. 
To accomplish this very desirable result it is only 
necessary, when a new section is to be added, for 
the Operator to open the conveniently located 
valve 20, to admit air pressure or steam. This 
fluid pressure may be varied as desired, but will 
usually be between fifty and One hundred and 
fifty pounds. Wherever this pressure is referred 
to herein or in the claims as air pressure or com 
pressed air, it will be understood to also include 
steam or other desired fluid pressure. 

5 

O 

15 

20 

25 

30 

35 

4) 

45 

50 

55 

60 

65 

O 

75 

4. 
The air pressure admitted by the operation of 

the valve 20 will unseat the ball 8 of the check 
valve 7 and the pressure will enter the body 
member 3. This pressure will force the flap valve 
OF clapper 24 down to seated position to close the 
Inuld line, and the pressure will force the drilling 
rud through the goosenack and down and out of 
the kelly 5. 
The air pressure which builds up in the kelly 

may bleed off through the nipple 25 into the mud 
line, and there is no pressure in this line, for of 
Course the mud pump is shut down when drilling 
is Stopped, and there is a release valve (not 
ShoWn) in the mud line adjacent to the derrick 
floor which is opened to release the mud. This 
Valve, when in one position, allows mud to be 
forced through the entire system by the pump, 
and when in the other position it shuts off com 
munication. With the pump and opens the line to 
the flap valve to atmosphere, so that the mud 
below the flap valve flows out by gravity onto the 
ground Or through a pipe leading toward the 
mud pit. 
While the air pressure is on to force the mud 

from the kelly, the kelly is hoisted, and in ac 
cordance with the present method and apparatus 
the preferred operation is such that by the time 
the kelly has been hoisted its full length, the mud 
has been forced out of the kelly and sufficient 
time has elapsed to allow the air pressure to bleed 
off through the nipple 28. Hence there is no loss 
of time whatever. It will be understood that at 
the proper monent the valve 29 is turned to the 
position shown in Figure 3, which not only stops 
the admission of air pressure, but also releases 
the pressure in the line between it and the check 
valve, thereby permitting the check valve to seat. 
AS mentioned hereinbefore the nipple 26 is 

preferably removable so that nipples having pas 
Sages of different sizes may be substituted. This 
particular feature of using nipples of different 
sizes is not an essential part of the invention, 
but it is desirable in that nipples of particular 
Sizes may be selected in accordance with the time 
each particular rig takes in lifting the kelly out 
of the hole, so that by the time it is up the air 
pressure will have bled off, after displacing the 
Inuld. . 

It will be apparent from the foregoing de 
Scription that the delay heretofore encountered 
in clearing the kelly of mud is eliminated or 
practically eliminated. The body member 3 
and its valves 7 and 24 are of course perma 
neintly associated with the swivel 7, and these 
parts are at times high in the air, but the op 
eration is controlled by the valve 20 which is con 
veniently located. 
When the kelly has been disconnected a new 

pipe Section is added and lowered into the hole 
until the upper end is at the derrick floor level 
and then the kelly is reattached, all in the well 
known manner. When drilling is to be resumed 
drilling mud is again forced through the line 

and, of course, this throws the flap valve 
24 to inoperative position, as shown by dotted 
lines in Figure 3. And this drilling mud cannot 
enter the air line for the check valve seated 
When the three-way valve 20 was turned to 
release the air pressure between it and the check 
Valve. 
The method and means by which the kelly is 

cleared of drilling mud each time it is hoisted 
for the addition of a new drill pipe section, there 
by very considerably shortening the drilling op 
eration, will be entirely clear from the foregoing 
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description. But from time to time during the 
drilling of a well it is necessary to pull the entire 
string of drill pipe from the hole for the purpose 
of Substituting a new bit, or for other reaSOnS. 
Of course each pipe section had to be drained 
of drilling mud before it could be removed, and 
this caused long delays. Such delays are also 
eliminated to a large extent by means of the 
present invention. 
The kelly is first cleared of mud by the method 

hereinbefore described, and the kelly and the as 
sociated apparatus also previously described, are 
then placed to one 'side, as shown in Figure 4. 
The hook 8 is now free and it is employed for 
pulling the driil string, section by section, from 
the hole; being connected to suitable equipment 
for that purpose. Instead of delaying operations 
until the mud drains from each length through 
the bit, the apparatus shown in Figures 4 and 5 
is mounted on the upper end of the uppermost 
iength, and such apparatus and the method of 
freeing the lengths of mud will now be described, 
reference being had particularly to Figure 5. 
Numeral 28 indicates a casing having a top 28 

and a depending flange 30 which may be pro 
vided with handles 3. Centrally of the top is 
an opening from which depends a tubular mem 
ber 32, Such member extending through and 
preferably beyond an opening in a plate 33 car 
ried by the casing. The invention is in no man 
ner limited to this particular construction, which 
may be changed in any Way desired, and these 
parts may be welded or formed integral. 
A shaft 34 extends through the tubular men 

ber 32, in spaced relation thereto, and projects 
above and below the casing. Secured to the 
upper end of the shaft and resting on the top 
29 of the casing, is an operating handle 35, and 
the lower portion of the shaft is threaded over 
a considerable distance, as indicated by null 
ineral 35. 
Nuneral 3: refers to a securing member which 

may be slightly tapered and is exteriorly threaded 
as indicated by numeral 38. This securing men 
ber is hollow, open at the top, and at the lower 
end has a plate or base provided With any de 
sired number of openings 39 and a central thread 
ed opening by which the Securing member is 
threaded on the lower end of the shaft 34. 
For locking the securing member on the shaft, 

and for adjusting it longitudinally thereof, nuts 
4) and 4 are threaded on the shaft, respectively 
above and below the base of the Securing men 
ber, and lock washers 42 are preferably provided 
between the base and the nuts. The shaft 34 
may also be provided with a cotter pin 43 ad 
jacent its lower end. 
A gasket 44, of rubber or other desirable ma 

terial, is attached to the plate 33, as by screws 45. 
The tubular member 32 is provided with a 

lateral opening 46, and the depending flange 30 is 
provided with an aligned lateral opening 47; the 
two openings being connected by a short pipe 
section 48. 
A compressed air or steam line 49, which pref 

erably includes a flexible section 50, leads from 
any desired source to the opening 47. This line 
is provided with a three-way valve 5, and pref 
erably it is mounted, as shown, directly on the 
casing at the opening 47. The Valve is provided 
With an operating handle 52 and a port 53 
adapted to open to atmosphere. 
When from time to time it becomes necessary, 

in the drilling of Wells, to pull the string of 
drill pipe as, for example, to replace the drill bit, 
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'6 
the kelly is cleared of drilling mud, preferably 
by the method and apparatus hereiribefore de 
scribed, and the kelly and associated parts are 
then put aside. NOW the lengths of pipe form 
ing the drill string must be cleared of mud be 
fore the lengths can be removed, and as has 
previously been mentioned, one of the purposes 
of the present invention is to avoid to a very 
large extent the long delays formerly incurred 
while waiting for the drilling mud to drain from 
the drill string through holes in the bit. 
To mount the device in place the securing 

member 3 is mounted over the interiorly 
threaded coupling 3 at the upper end of the top 
length of drill pipe, and by rotation of the handle 
35 the Securing member is screwed into the cou 
pling. The rotation of the handle is continued 
until the securing member enters the coupling 
far enough to bring the gasket 44 into tight Seal 
ing relation with the upper end of the coupling 
3. At this point it may be mentioned that the 
invention is in no manner limited to the par 
ticular means shown and described for mounting 
the device and bringing the gasket into sealing 
position. Obviously the device need not be at 
tached to a coupling, for it could be attached 
directly to the pipe, or to some other device 
attached to the pipe, and it is unimportant in 
so far as the scope of the present invention is 
concerned, whether the securing member is in 
teriorly or exteriorly threaded. The important 
thing is to bring the gasket into good Sealing 
relation with the upper end of the drill string, 
rather than the particular means by which this 
is done. And in this connection it is Wery de 
sirable to be able to vary the distance between 
the securing member carried by the shaft 34 
and the gasket carried by the plate 33. Such 
adjustment is easily made in the structure dis 
closed herein. As previously mentioned the Se 
curing member is threaded on the shaft and is 
held in locked position by the nuts 40 and 4. 
When it is desirable or necessary to vary the 
distance between the gasket and the Securing 
member, it is only necessary to back off the 
lower nut 4, and then by rotating the handle 
35 and at the same time holding the securing 
member against rotation, the Securing member 
'Will move up or down on the shaft, depending 
upon the direction of rotation of the handle. 
The same result is obtained by holding the handle 
35 against rotation and rotating the Securing 
member. After the adjustment has been made 
to insure good sealing relation between the gas 
ket and the drill pipe string, the lower nut 4 
is screwed up to lock the securing member in its 
adjusted position. The cotter pin 43 is to pre 
vent parts from becoming accidentally detached 
from the shaft. 
To attach the device to the upper end of the 

drill string requires only a moment or tWO. Then 
the valve 5 is opened to admit air or other fluid 
pressure, which passes through the instrument 
and the holes 39 to enter the drill pipe and 
thereby force the mild down through the drill 
pipe and out through the bit at the bottom of 
the hole. By leaving the instrument on the 
drill pipe only a few minutes the mud can be 
forced down three or four lengths of drill pipe. 
As soon as the mud has been forced down as 

far as desired, the valve 5 is turned from the 
position shown in Figure 6 to shut off the air 
pressure and at the same time open the drill 
pipe and the instrument to the atmosphere, to 
release the pressure. The instrument is then 
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quickly removed by rotating the handle 35 in 
the opposite direction to detach the securing 
member from the coupling, and the drill pipe 
Sections are now ready to be removed in the 
usual Way. The number of sections which can 
be removed in a single operation, depends upon 
the particular derrick and equipment, but it 
may vary from two to as many as four sections. 
AS Soon as those sections free of mud have 

been removed, the instrument is again mounted 
On the drill pipe as before, and the mud forced 
farther down to free additional pipe sections, 
and of course the operation is repeated as many 
times as may be necessary to clear the entire 
line. 

It is believed the novel method and apparatus 
Will be clearly understood from the foregoing 
description, and it will be apparent that there 
is a very great saving of time in both the re 
moval of the kelly and the string of drill pipe, 
and that this very important saving of time is 
accomplished by the use of simple and inex 
pensive instruments requiring little skill in their 
operation and no material change in ordinary 
drilling equipment. 

Having fully described the invention, what I 
claim is: 

1. Ehe Inethod of expediting the drilling of 
wells in which drilling mud is forced through 
the keily and String of dirill pipe during the 
drilling operation, which consists in stopping 
the drilling operation and admitting compressed 
air or other gaseous fluid at superatmospheric 
pressure to force the drilling nud downwardly 
and Out, through the drilling bit, and relieving 
the built up pressure prior to removal of the 
kelly or section of the string of drill pipe. 

2. The method of expediting the drilling of 
wells in which drilling mud is forced through 
the kelly and string of drill pipe during the 
drilling operation, which consists in stopping the 
drilling operation and admitting gaseous fluid at 
Superatmospheric pressure to the upper end of 
the kelly to rapidly clear the kelly of drilling 
nud, and relieving the built up pressure prior 
to removal of the kelly, 

3. The method of expediting the drilling of 
wells in which drilling mud is forced through 
the kelly and string of drill pipe during the 
drilling operation, which consists in stopping the 
drilling operation and admitting gaseous fluid at 
superatmospheric pressure to the upper end of 
the kelly prior to hoisting it preparatory to re 
moval, allowing the fluid pressure to continue to 
act to force the drilling mud from the kelly while 
the kelly is being hoisted, and relieving the built 
up pressure prior to removal of the kelly. 

4. The method of expediting the drilling of 
wells in which drilling mud is forced through the 
kelly and string of drill pipe, which consists of 
Stopping the drilling operation and applying 
gaseous fluid at Superatmospheric pressure to the 
interior of the kelly to force the mud downward 
ly and out of the kelly, relieving the built up 
pressure prior to removal of the kelly, removing 
the kelly, and applying gaseous fluid at super 
atmospheric pressure to the interior of the string 
of drill pipe to force downwardly the mud there 
in, relieving the built up pressure in the string 
of drill pipe, and removing sections of the drill 
pipe cleared of mud. 

5. Well drilling apparatus including a kelly 
and a String of drill pipe through which drilling 
mud is forced When drilling, a mud line commu 
nicating With the interior of the kelly, a valve for 

0 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
closing the mud line, said valve constructed and 
positioned to be closed by the admission of fluid 
preSSure to the kelly, means for delivering gase 
ous fluid at Superatmospheric pressure to the in 
terior of the kelly to close said valve and force 
the mud from the kelly, and means in Said valve 
for relieving the fluid pressure built up in the 
kelly. 

6. Well drilling apparatus including a SWivel 
gooseneck, a kelly and a string of drill pipe 
through Which drilling mud is forced When drill 
ing, a body member associated with the SWivel 
gooseneck, a mud line and an air line leading to 
Said body member, a valve in the body member 
for closing and opening the mud line, a check 
Valve aSSociated With the body member and Con 
trolling the admission of fluid pressure to force 
mud from the kelly, and means associated with 
the fiap valve for relieving fluid pressure. 

7. Well drilling apparatus including a string 
of drill pipe through which drilling mud is 
forced when drilling, an instrument adapted to 
be attached to the upper end of the drill pipe, 
Said instrument including a gasket to close the 
upper end of the drill pipe, a vertical shaft ex 
tending through the instrument, a threaded 
member carried by the lower end of the shaft 
and adapted to engage threads on the string of 
drill pipe, a handle on the upper end of Said 
shaft to rotate the threaded member to bring 
the said gasket into sealing relation with the 
upper end of the string of drill pipe, and Said 
closing gasket having a passage therethrough for 
admitting fluid pressure through the instrument 
to force the drilling mud downwardly in the 
String of drill pipe. 

8. Well drilling apparatus including a string of 
drill pipe through which drilling mud is forced 
when drilling, an instrument adapted to be at 
tached to the upper end of the drill pipe, Said 
instrument including a casing, a horizontal plate 
carried by the casing, a gasket attached to the 
under side of said plate, a tubular member ex 
tending downwardly through Said plate and 
gasket, a shaft extending through said tubular 
member in spaced relation thereto, a threaded 
member carried by the lower end of Said shaft 
and adapted to engage threads on the string of 
drill pipe, said threaded member having a paS 
sage therethrough, a handle on the upper end of 
said shaft to rotate the threaded member to at 
tach the instrument and draw the said gasket 
into sealing relation with the upper end of the 
drill pipe, and a fiuid pressure line to admit fluid 
pressure to the tubular member and thence 
downwardly through the tubular member and 
through the said attaching member to the in 
terior of the string of drill pipe to force the drill 
ing mud downwardly therein. 

JOHN I. SLOAN. 
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