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Patented Feb. 23, 1943 2,312,018 

UNITED STATES PATENT OFFICE 
2,312,018 

METHOD OF AND MEANS FOR CLEANING 
WELS 

Fred G. Beckman, Muskogee, Okla. 
Application August 19, 1939, Serial No. 29,087 

(C. 166-20) 22 Claims. 

This invention relates to new and useful im 
provements in methods of and means for cleaning 
Wells. 

This application is filled as a continuation in 
part of each of my copending applications, Serial 
No. 233,754, filed October 7, 1938, and Serial No. 
268,322, filed April 17, 1939. The subject mat 
ter disclosed in both of my prior applications is 
included herein. 

In the production of petroleum products from 
wells, there are many instances where it be 
comes necessary to clean out the lower portion of 
the well bore, and particularly that portion ad 
jacent the producing formation, in order to in 
crease the production. During the drilling op 
eration, it has been found that an accumulation 
Or deposit may occur on the Wall of the bore, such 
accumulation being mud or cuttings which are 
not carried to the surface by the circulating drill 
ing fluid. This accumulation interferes with the 
normal flow of well products from the formation 
and may, in Some cases, become so great as to 
Substantially prevent any flow. Manifestly, re 
moval of Such accumulation is not only desir 
able but practically essential. 

Further, the lower portion of the well bore may 
become filled by the caving of a softer formation 
Or stratum from above, which caving may be 
caused by the action of acid or other treatment; 
Or such Caving may be the result of "shooting' 
the well, that is, setting off an explosive, such as 
nitroglycerine, in the well bore. Also, aban 
doned or old wells which have been standing for 
Some time may have an accumulation or coating 
of paraffin on the walls of the bore, which ac 
cumulation prevents proper flow of the well prod 
ucts from the producing formation. 
In order to thoroughly clean out well bores so 

as to remove the accumulation or deposits, above 
referred to, it has been recognized that washing 
of the bore, in addition to a drilling step, is nec 
essary and various types of washing tools have 
been used. The usual type of washing tool is 
ordinarily substituted for the drill bit, being se 
cured to the lower end of the drill pipe or stem. 
With such arrangement, it is only possible to per 
form either the drilling step or the Washing step 
each time the drill Stein is run into the hole. In 
other words, it is necessary that the entire drill 
stem be removed each time it is desired to change 
from drilling to Washing, and vice versa. Ordi 
narily, in performing the cleaning of the well, the 
bore is partially drilled, and then washed, after 
which an additional drilling step is performed 
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and Washing prevents cave-ins and makes for 
thorough cleansing. Obviously, if the drill stem 
must be pulled each time a change is made from 
drilling to Washing, a great deal of time and 
labor is required to complete the cleaning opera 
tion. 

It is one object of this invention to provide an 
improved method of cleaning wells wherein the 
accumulation in the well bore may be drilled out, 
after which the walls of the bore may be thor 
oughly Washed, the steps of the method being 
performed without the removal of the drill pipe 
from the Well bore, whereby a minimum amount 
of time and labor is required for the cleaning 
operation. 
Another object of the invention is to provide an 

improved method of cleaning Out Wells which in 
cludes, drilling through the accumulation in the 
well bore and circulating a drilling fluid under 
pressure downwardly outside of the drill stem 
and upwardly through said stem to carry the re 
moved cuttings to the surface, and then circu 
lating the fluid downwardly through the stem 
and directing the same radially outwardly at a 
relatively high velocity into contact with the 
drilled bore so as to thoroughly Wash the bore and 
remove all of the loosened material therein. 
An important object of the invention is to 

provide an improved device for cleaning well 
bores by a Washing action which is adapted to 
be connected in a drill string above tine drill bit, 
Said device having a bore which communicates 
with the bore of the drill string to permit normal 
circulation of the drilling fluid during the drilling 
operation; the device also having a plurality of 
restricted radial Orifices extending from its bore, 
whereby when said bore is closed, a fluid under 
pressure may be directed outwardly through said 
orifices at a relatively high velocity into contact 
with the side wall of the bore to perform the 
washing operation. 
A further object of the invention is to provide 

an improved Washing tool, of the character de 
scribed, wherein the bore of said tool is arranged 
to be closed by a removable closure, said closure 
being adapted to be dropped through the drill 

* Stem to close said bore and thereby allow the 
Washing operation to be carried out, and being 
adapted to be removed either by fluid pressure or 
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following by washing. This alternate drilling 55 

by a suitable tool after said operation is com 
pleted to permit drilling to be continued; the 
arrangement making it unnecessary to remove 
the drill stem to alternately drill and wash the 
accumulation from the well bore, 

Still another object of the invention is to pro 
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vide an improved washing tool, of the character 
described, wherein the high velocity ports are 
normally closed by valves, which are constructed 
so that they may be moved to an open position 
to uncover the ports by fluid pressure, whereby 
'mechanical means for operating the valves is 
eliminated. 
A construction designed to carry out the in 

vention will be hereinafter described, together 
with other features of the invention, 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, in 
which an example of the invention is shown, and 
wherein: 

Figure 1 is a transverse, vertical, sectional view 
of the lower portion of the bore hole which re 
quires cleaning, 

Figures 2 to 5 are similar views, illustrating the 
various steps of the improved method of cleaning 
out the bore, 

Figure 6 is a transverse, vertical, sectional view 
of an improved washing tool, constructed in ace 
cordance with the invention, and illustrating said 
tool connected in the drill string above the drill 
bit, : '. 

Figure 7 is an enlarged, transverse, vertical, 
sectional view of said tool, with the valve in a 
position uncovering the velocity port, 

Figure 8 is a horizontal, cross-sectional view, 
taken on the line 8-8 of Figure 6, . 
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Figure 9 is a horizontal, cross-sectional view, - 
taken on the line 9-9 of Figure, 

Figure 10 is a view, partly in elevation an 
partly in section, and illustrating a modified form 
of closure for closing the bore of the tool, 

Figure 11 is a view similar to Figure 6 illus 
trating a modified form of the invention, 

Figure 12 is an enlarged transverse, vertical, 
sectional view of this form, with a ball valve 
dropped in position and closing the bore of the 
tool, 

Figure 13 is a horizontal, cross-sectional view, 
taken on the line 3-3 of Figure 11, and 

Figure 14 is a transverse, vertical, sectional 
view of a portion of the tool, with the velocity 
ports closed by check valves. 

In the drawings, the numeral to designates 
the usual rotatable drill pipe or stem which is 
adapted to be lowered through the well bore A. 
The lower end of the drill pipe is connected by 
means of a coupling collar with a washing 
tool T and the lower end of said tool is coupled 
to the usual drill bit 2. The bit 2 may be of 
any desired construction and is shown as in 
cluding the upstanding screw-threaded pin 3 
and the usual axial bore 4. Manifestly, the 
drill bit f2 is connected to the drillapipe through 
the washing tool T and the coupling collar if, the 
tool being shown as substituted for the usual 
drill collar which connects these parts. - 
The washing tool T includes an elongate, cy 

indrical body 5, which is illustrated as made 
in two sections, which are connected together by . 
means of screw threads ts. The upper section 
is provided with external screw threads at its 
upper end which are coupled into the collar, 
while the lower end of said upper section threads 
into the bore of the lower section. The lower 
section of the body. 5 has its lower end inter 
nally screw-threaded to receive the pin S of the 
drill bit and above the screw-threaded portion, 
an internal, annular flange is formed within 
the bore of the body. When the drill bit is cons 
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f3 of said bit abuts the underside of the flange. 
The bore of the lower section of the body is 

slightly larger in diameter than the bore of the 
upper Section of said body, whereby when the 
sections are connected together, the underside of 
the upper section forms an internal, annular 
flange or shoulder 8 within said body. If de 
sired, the upper section of the body may be pro 
vided with annular serrations or teeth 9, where 
by a suitable fishing neck is formed below the 
screw threads at the upper end of this section. 
The lower section of the body 5 is provided 

with a plurality of velocity ports or orifices 20, 
which ports are spaced below the internal shoul 
der f. The ports have been illustrated as two 
in number and have been shown as diametrically 
opposite each other, but it is pointed out that 
any desired number of said ports may be em 
ployed. Manifestly, the ports establish commu 
nication between the bore of the body f 5 and 

The ports are of a rela 
tively small diameter or size as compared to the 
cross-sectional area of the bore of the body is 
and the bore of the drill pipe O. 
For controlling the flow through the velocity . 

ports 20, a piston or sleeve type valve 2 is slid 
ably mounted within the bore of the lower section 
of the body 5, said valve being confined between 
the internal shoulder 8 and the internal flange 

7. The valve includes a tubular mandrel 22 
which has its upper end enlarged to form a head 
23. A plurality of metallic rings 24 are mounted 
On the mandrel, the lowermost ring being thread 
led thereon. A suitable elastic packing collar 25 
is preferably confined on themandrel between two 
of the rings 24. If desired, each ring 24 may 
carry a suitable packing ring 28. When the valve 
2 is in the position shown in Figure 6, the elastic 
packing collar 25 is opposite or in allinement with 
the velocity ports 20, whereby said ports are 
closed and no flow through.said ports is possible. 
However, when the valve is moved downwardly 
within the bore of the body 5 to the position 
shown in Figure 7, the ports 20 are uncovered to 
permit a flow therethrough. The upper end of 
the bore of the mandrel 22 is bevelled or flared 
outwardly to form an annular valve seat 27, the . . . 
purpose of which seat will be hereinafter exas. plained. 
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For guiding the valve 2 in its vertical move 
ment within the bore of the body fis, a tubular 
stem 28 is provided. The lower end of the stem 
is suitably supported or secured within the an 
nular flange 7 provided within the lower portion 
of the body, while the upper end of said stem en 
gages within the bore of the tubular mandrel 22. 
The guide stem 28 is provided with a flange 29 at 
its lower end, which flange overlies the flange T. 
An external, annular shoulder 30 is provided on 
the guide stern intermediate its ends and said 
shoulder serves as a stop to limit the downward 
movement of the valve 2. A colled spring 3 sur 
rounds the guide stem 28 and is confined between 
the flange 29 of said stem and the underside of 
the valve 2, said spring constantly exerting its 
pressure to urge the valve to its upper or closed 
position, as shown in Figure 6. It is noted that 
upward movements of the valve 2 is limited by 
said valve striking the shoulder f3 formed within 

upper portion of the lower section of the body 
When the valve 2 f is in its uppermost position, 

the velocity ports 20 are closed and the normal drilling operation may be performed. During the 
nected to the body 5, the upper end of the pin 78 rotation of the drill stem and the drill bit, the 
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usual drilling fluid is circulated downwardly 
through the well bore A on the outside of said 
drill stem. Upon reaching the lower portion of 
the bore, the drilling fluid circulates upwardly 
through the axial bore 4 of the drill bit, then 
upwardly through the tubular guide stem 28, 
tubular valve 2 and finally upwardly through the 
drill stem O. This circulating drilling fluid 
serves to carry the cuttings which are removed 
by the drill bit to the surface of the well in the 
usual manner. It is noted that at this time the 
valve 2 and its associate parts do not, in any way, 
interfere with the usual drilling. 
When it is desired to wash the well bore and to 

utilize the washing tool T, it is only necessary to 
drop a ball valve 32 downwardly through the drill 
stem O, said ball falling downwardly and finally 

-seating on the valve seat 27 provided at the upper 
end of the tubular mandrel 22 (Figures 7). Of 
course, rotation of the drill stem O is halted, as 
is the circulation of the drilling fluid. After the 
ball 32 is seated, the direction of circulation of the 
drilling fluid is reversed, that is, the fluid is 
pumped downwardly through the drill stem in 
stead of exteriorly thereof, as is the case during 
the drilling operation. The pressure of the drill 
ing fluid falling downwardly through the drill 
stem O acts downwardly on the ball valve 32, as 
well as on the sleeve or piston valve 2, thereby 
forcing the latter valve downwardly under ten 
sion of the spring 3. When the pressure forces 
the sleeve valve 2 downwardly to the position 
shown in Figure 7, the velocity ports 20 have been 
uncovered and the drilling fluid can escape 
through said ports outwardly into the well bore 
A. Since the ports 20 are of a relatively small 
diameter, as compared to the cross-sectional area 
Of the drill stem, it will be obvious that the drill 
ing fluid will escape from said ports at a rela 
tively high velocity. The stream of high velocity 
fluid striking the wall of the well bore A will 
serve to Wash the wall and to remove any material 
adhering thereto. 
After the washing operation is complete, it is 

only necessary to halt the circulation of the drill 
ing fluid, whereby the coiled spring 3 can imme 
diately return the sleeve valve to its uppermost 
position as shown in Figure 6, to close the ports 
20. The fluid may then be circulated in its origi 
nal direction, that is, downwardly through the 
well bore exteriorly of the drill stem and upward 
ly through the bore of the drill bit f4. The cir 
eulation of the fluid in this direction will carry 
the ball 32 upwardly to the surface of the well, 
whereby the bore of the washing tool T is again 
opened to permit a free circulation of the drill 
ing fluid. Obviously, the drilling operation may 
then be continued. 
As has been previously explained, various con 

ditions may occur in the lower portion of the well 
bore which will require that said bore be cleaned 
out. For the purpose of illustration, it will be 
presumed that a cave-in has occurred within the 
lower portion of the bore, such cave-in having 
been occasioned by the setting off of an explosive 
within said bore. In describing the improved 
method of cleaning out this type of bore, which is 
shown in Figure 1, reference is made to Figures 
2 to 5. The material, which has caved and which 
is within the lower portion of the bore A, is indi 
cated by the letter B in these figures. The drill 
stem to having the washing tool T and the drill 
bit 2 secured to its lower end is moved down 
wardly within the bore A until the bit strikes the 
caved-in material or debris within the lower pore 
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3. 
tion of the bore. At this time, the drilling oper 
ation is commenced with the drilling fluid being 
circulated downwardly through the well bore 
outside of the drill stem and upwardly through 
the bit, tool T and stem, as indicated by the ar 
rows in Figure 2. As the drilling proceeds, the 
bit penetrates a portion of the caved-in mate 
rial and the cuttings which are removed by the 
rotating bit are carried to the surface of the well 
by the circulating drilling fluid. The drilling is 
continued until a portion of the material B is re 
moved. All of the material which has been loos 
ened by the explosive is not removed by the dri 
bit and, although it is more or less detached from 
the remainder of the formation, as shown by the 
undulating lines in Figures 1 to 5, said material 
will not fall into the lower portion of the bore 
formed by the rotating bit. In other words, al 
though this material is detached from the re 
mainder of the formation, it adheres to said for 
nation and does not fall free of its own accord. 
After a portion of the caved-in material or 

debris B has been removed by the bit, the bit is 
raised to the position shown in Figure 3, whereby 
the openings 20 in the washing tool T are locat 
ed adjacent the upper end of the caved-in por 
tion. At this time, the rotation of the drill stem 
is halted, as is the circulating drilling fluid. The 
ball 32 is then dropped downwardly through the 
drill pipe and seats on the upper end of the sleeve 
valve 2 ?, as has been explained. The drilling 
fluid is then circulated downwardly through the 
drill stem so as to force the sleeve valve 2 to its 
lowermost position (Figure 7) so as to uncover 
the velocity ports 20. The fluid under pressure. 
then escapes through the ports 20 and is directed 
into contact with the material surrounding the 
bore which has been formed by the bit in the pre 
vious drilling operation. Due to the size of the 
ports 20, it will be manifest that the fluid es 
capes at a relatively high velocity which is suf- . 
cient to remove the loosened material and cause 
it to detach from the remainder of the formation. 
The greater portion of this material which is re 
moved by the Washing action is carried to the 
Surface by the drilling fluid which passes up 
wardly through the well bore A after it has con 
tacted the wall of the bore at the lower portion 
thereof. Some of the material may fall down 
Wardly into the lower end of the bore but it has 
been found that this is a minimum amount. 
The washing action continues by lowering the 

drill stem gradually through the bore which has 
been formed by the previous drilling Operation, 

5 whereby the entire wall of said bore is washed 
and the loosened material removed therefrom 
This step of the method is clearly shown in Fig 
ure 4. After the entire length of the bore, which 
is formed by the bit 2, has been thoroughly 
Washed, the circulation of the fluid downwardly 
through the drill stem O is shut off. The bit 
is then lowered to the extreme lower end of the 
bore and the drilling operation is continued by 
imparting rotation to the drill stem and bit and 
by circulating the drilling fluid downwardly 
through the bore A and upwardly through the 
stem, as is shown in Figure 5. The drilling op 
eration continues until the bit has penetrated 
another portion of the caved-in material B, after 
which drilling is stopped. The circulation is shut 
of and the ball valve 32 is again dropped to close 
the bore of the washing tool T. Circulation is 
then set up downwardly through the drill stem 
and the Washing operation, as described above, 
is repeated. Obviously, after this washing op 



4. 
eration is complete, the drilling operation is again 
continued and the ball 32 raised to the Surface 
by means of the circulating drilling fluid. There 
fore, the drilling and washing may be done alter 
nately without removing the drill stem from the 
well bore. - 

The ball 32, which is arranged to be dropped 
downwardly through the drill stem and which 
is arranged to be raised by the pressure of the 
drilling fluid, as above explained, may be omitted 
and in place thereof a valve 33, as shown in Fig 
ure 10, substituted therefor. This valve includes 
a valve head 34 arranged to engage the seat 2, 
said head having an upstanding pin 35, prefer 
ably made integral therewith. An external shoul 
der 36 is provided at the upper portion of the 
stem 35, whereby a suitable fishing tool may be 
engaged therewith so that said valve may be 
manually raised and lowered through the drill 
stem. When the valve 33 is used in place of the 
ball 32, the fluid pressure is not depended upon 
to raise said valve to the surface. 

In Figures 11 to 14, a modified form of wash 
ing tool is illustrated. In this form, the tool in 
cludes a body 5’ which is similar in construc 
tic in to the body 5, being preferably made in sec 
tions connected together by screw threads. The 
body 5’ has an axial bore 5a, which extends 
entirely therethrough, the lower end of said 
bore being reduced in size so as to provide a 
be velled shoulder or seat 5b within the lower 
pcrtion of the body. Velocity ports 20', which 
are preferably disposed diametrically oppositely 
each other, extend through the wall of the body 
f 5' and are located above the seat 5b. In this 
form of the invention, the slide valve 2 and its 
associate parts are eliminated. 

In the operation of this form of the inven 
tion, the ports 20' are open at all times and, 
during the drilling operation, the drilling fluid is 
circulating downwardly outside of the washing 
tol and upwardly through the bore thereof. Due 
to the fact that the ports 20' are of a relatively 
sn all size, they do not materially affect the cir 
culation of the drilling fluid since said drilling 
fluid flows freely through the larger CrOSS-Sec 
ticial area of the drill stem. When it is desired 
to wash the well bore, the ball valve 32 is dropped 
dr wnwardly through the stem until it engages 
the seat 5b within the bore of the body 5'. 
The fluid pressure is then introduced downward 
y through the drill stem and, manifestly, since 
tha valve 32 closes the bore 5a of the body, said 
drilling fluid is forced outwardly through the 
relatively small velocity ports 20' to perform the 
washing operation. This form of the invention 
includes a fewer number of working parts than 
the form shown in Figures 6 to 10, but operates 
on substantially the same principle. When the 
tool shown in Figures 11 to 14 is employed, the 
method is practiced in the same manner as above 
described. 

It may be desirable in some instances to close 
the ports 20' during the drilling operation, 
whereby no fluid can pass through said ports 
while the drilling is being performed. In such 
instance, spring-pressed check valves 35 may be 
located within the openings 20', as shown in 
Figure 14. These valves are arranged to close 
the ports 20' when the drilling fluid is circulat 
ing downwardly through the bore and upwardly 
through the drill stem. However, when circula 
tion is reversed with the fluid flowing downward 
ly through the drill stem and the ball valve 32 in 
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2,312,018 
the fluid pressure will unseat the spring-pressed 
balls 35 and eject the drilling fluid through the 
velocity ports 20'. 

It is pointed out that although two velocity 
ports have been illustrated in the drawings, any 
desired number may be employed. Also, al 
though it is preferable that reverse circulation, 
that is, flowing the drilling fluid downwardly 
through the well bore and upwardly through the 
drill sten, be employed, this is not essential as 
it would be possible to employ normal circulation 
during the drilling operation. Such normal cir 
culation would, of course, carry the cuttings to 
the surface. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction, may be made, 
within the scope of the appended claims, with 
out departing from the spirit of the invention. 
What I claim and desire to secure by Letters 

Patent is: 
1. The method of cleaning out well bores which 

includes, removing a portion of the accumulation 
from the bore adjacent the producing formation 
by a rotary drilling step, circulating a drilling 
fluid through the bore during the drilling step to 
carry the removed accumulation to the surface, 
then halting the drilling and stopping the circu 
lation through the bore, and then directing a 
relatively high velocity stream of pressure fluid 
against the wall of that portion of the bore which 
has been traversed during the drilling to remove 
the loose material adhering to said wall to thor 
oughly clean said bore, the last named step be 
ing carried out without removing the drilling ap 
paratus from the well bore. 

2. An apparatus for cleaning well bores in 
cluding, a rotatable drill pipe having a drill bit 
secured to its lower end, means for lowering said 
pipe through the bore and for rotating the bit 
to drill through the accumulation in the Well 
bore, means for circulating a drilling fluid down 
wardly through the well bore and upwardly 
through the drill pipe during the drilling to carry 
the cuttings to the surface, said drill pipe having 
reduced outlet ports in its lower end above the 
bit, means for closing the bore of the drill pipe 
below said ports when drilling is halted, and 
means for forcing a pressure fluid downwardly 
through said pipe, whereby said fluid is ejected 
through the ports at a relatively high velocity to 
thoroughly wash the wall of the bore. 

3. An apparatus for cleaning well bores in 
cluding, a rotatable drill pipe having a drill bit 
Secured to its lower end, means for lowering said 
pipe through the bore and for rotating the bit to 
drill through the accumulation in the well bore, 
means for circulating a drilling fluid downwardly 
through the well bore and upwardly through the 
drill pipe during the drilling to carry the cuttings 
to the Surface, said drill plpe having redured out 
let ports in its lower end above the bit, means 
for normally closing. said ports during the drill 
ing operation to prevent a flow therethrough, a 
closure arranged to be lowered through the drill 
stem after the drilling is halted for closing the 
bore thereof below the ports, and means for in 
troducing a pressure fluid into the drill stem, said 
pressure fluid acting on the closing means for the 
outlet ports to actuate said means and open said 
ports, whereby said fluid may escape through the 
ports and into contact with the wall of the bore 
to Wash the same. 
4. A well washing tool including, a tubular 
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body adapted to be connected in a drill pipe and 
having a reduced velocity port in its wall for es 
tablishing communication between the interior 
and exterior of the body, said ports being of a 
size to eject fluid from the body in a jet or stream, 
a sleeve valve slidable within the bore of the body 
and arranged to overlie the port to close the 
same, resilient means engaging the valve for nor 
mally holding the same in a position closing the 
port, and a valve seat at the upper end of the 
bore of the sleeve valve for receiving a valve, 
whereby the bore of the valve may be closed so 
that a fluid pressure applied to the valve will 
move the same against force of the resilient 
means downwardly in a plane below the ports 
to uncover the port and permit a flow there 
through. 

5. A well Washing tool including, an elongate 
body having an axial bore which is reduced at its 
lower end to form an annular seat within the 
body, said body having radially extending nor 
nally open reduced ports in its Wall located above 
the Seat, said ports being of Sufficiently small size 
as not to interfere with normal circulation 
through said bore and to direct fluid outwardly 
therethrough in a fine jet when the bore of the 
body is closed, and a closure adapted to engage 
the seat within the bore to close said bore and 
CauSe fluid flowing into the bore to be ejected 
through the reduced ports. 

6. A well Washing tool including, an elongate 
body having an axial bore which is reduced at 
its lower end to form an annular seat within the 
body, said body having radially extending re 
duced ports in its wall located above the seat, 
check valves mounted in said ports for permitting 
an OutWard flow and for preventing an inward 
flow therethrough, and a closure adapted to en 
gage the seat within the body to close the bore 
of said body, whereby fiuid flowing through the 
bore may unseat the check valves and escape 
through the reduced ports. 

7. In a well tool, the combination of a tubular 
stem having an opening through the Wall there 
of, valve means for closing said opening, said stem 
having a passageway therethrough past the valve, 
means for closing said passageway upon opening 
of the valve means, and means for opening said 
passageway and reclosing the valve means. 

8. In a well tool, the combination of a tubular 
Stem having an opening through the wall there 
of, sleeve valve means in said stem for closing 
Said Opening and having a passageway there 

S 
by pressure thereabove, and means for removing 

0 

said passageway closing means by fluid pressure 
therebelow. - 

li. In a well tool, the combination of a tubular 
drili stem having a drill bit therein, said drill 
Stern having a paSSageWay therethrough into the 
drill bit and having a lateral discharge opening 
in a Wall thereof, a sleeve valve slidably mounted 
in the drill stem in position to close said lateral 
opening, resilient means acting on said valve 
in position to close the same, said valve having 
a central paSSageway therein, means for closing 
said valve passageway, and means for applying 
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through, means for closing said passageway and 
for Opening the valve means relative to the Wa 
opening, and means for removing said passage 
way closing means from closed position. 

9. In a well tool, the combination of a tubular 
stem having an opening through the wall there 
of, valve means for closing said opening, said 
stem having a passageway therethrough past the 
valve, means for closing said passageway and for 
opening said valve means successively, and means 
for removing said passageway closing means and 
for closing said valve means. - 

10. In a well tool, the combination of a tubular 
drill stem having a drill bit therein, said drill 
stem having a passageway therethrough into the 
drill bit and having a lateral discharge opening 
in a wall thereof, a sleeve valve slidably mounted 
in the drill stem in position to close said lateral 
opening, resilient means acting on said valve in 
position to close the same, said valve having a 
central passageway therein, means for closing 
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fiuid pressure to the under side of the passage 
way closing means to remove said means from its 
closed position in the passageway. 

12. An apparatus for cleaning well bores in 
cluding, a rotatable drill pipe having a drill bit 
Secured to its lower end, means for lowering said 
pipe through the bore and for rotating the bit to 
drill through the accumulation in the well bore, 
means for circulating a drilling fluid downwardly 
through the Well bore and upwardly through the 
drill pipe during the drilling to carry the cuttings 
to the surface, means for closing the bore of the 
drill pipe above the bit, and means for forcing 
a pressure fluid downwardly, and outwardly 
through the drill pipe above the bore-closing 
means and for directing said pressure fluid out 
Waldly of Said pipe into contact with the wall 
of the bore which has been formed by the drill bit 
to thoroughly Wash said bore. - 

13. In a device of the character described, the 
cornbination of a Well casing and a drill stem 
and bit and means connected to said drill stem. 
and casing to permit fluid pressure to be ad 
mitted to either the drill stem or the casing, a 
body coupling the drill stem and bit together 
and having discharge ports and a passage there 
through with the ports in communication there. 
With, a Spring influenced valve member having a 
passage therethrough normally closing the ports 
and permitting fluid pressure in the drill stem 
to reach the bit and escape therefrom, and a valve 
eleinent manually placed in the drill stem to 
gravitate against the valve member and close 
the passage thereof to permit the fluid pressure 
in the Stern to force the valve member into a 
position of opening said ports and adapted to 
ascend in the drill stem by fluid pressure re 
ceived from the well casing by way of the bit 
to permit Said valve member to close the ports, 

i4. In a Well tool, the combination of a tubular 
stem having an opening through the wall thereof, 
sleeve valve means in said stem for closing said 
opening and having a passageway therethrough, 
means for closing said passageway and for open 
ing the valve means relative to the wall opening, 
and fluid pressure means for removing said paS 
Sageway closing means from closed position 
permitting reclosing of the valve means. 

15. A well Washing tool including, a tubular 
body adapted to be connected in a drill pipe and 
having a reduced velocity port in its wall for 
establishing a communication between the in 
terior and exterior of the body, a closure mem 
ber slidable within the bore of the body and 
arranged to overlie the port to close the same, 
said member being adapted to be moved out of 
alinement with the port to open the same by 
the application of a pressure fluid thereagainst, 
resilient means acting on said member for nor 
inally urging the member toward a position cov 
ering the port, and a protective element disposed 

said valve passageway for opening the sleeve valve 7 within the resilient means and having abore 
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in registration with the bore of the body for 
protecting said means from contact with ex 
traneous matter passing through the device. 

16. A well washing tool including, a tubular 
body adapted to be connected in a drill pipe and 
having a reduced velocity port in its Wall for 
establishing communication between the interior 
and exterior thereof, a sleeve valve slidable with 
in the bore of the body and arranged to overlie 
the port to close the same, a tubular guide ele 
ment within the body and having one end dis 
posed within the bore of the sleeve valve, where 
by said valve is slidable thereon, and a resilient 
means surrounding the guide element and en 
gaging the valve for urging the same toward a 
position closing the port; and a valve seat at the 
upper end of the bore of the sleeve valve for re 
ceiving a closure valve whereby the bore of the 
sleeve valve may be closed so that a fluid pres 
sure applied to said valve will move the same 
against the force of the resilient means to un 
cover the port and allow a flow therethrough. 

17. The continuous method of cleaning and 
Washing well bores having an obstructing ac 
cumulation therein which includes, drilling 
through the obstructing accumulation and Si 
multaneously circulating a fluid under pressure 
through the drill string and well bore to carry 
the cuttings and drillings from Said bore, ceasing 
the drilling after a portion of the accumulation 
has been drilled through, then closing of the 
lower portion of the drill string to prevent circu 
lation therethrough, directing fluid under pres 
sure from the drill string radially outwardly into 
contact with the bore formed in the accumula 
tion by the previous drilling step to dislodge for 
mation therefrom, then re-opening the drill 
string, and finally resuming the drilling and cir 
culation of pressure fluid through the string and 
wei bore to continue drilling through the ac 
cumulatio). 

18. The continuous method of cleaning and 
Washing out Weil bores which includes, drilling 
through obstructing formation in the well bore 

O 

s 

35 

2,312,018 
and having ports therein adapted to eject a 
washing fluid under high velocity onto the wall 
of the well bore, valve means carried by the pipe 
normally closing said ports against Outward ejec 
tion of the pressure fluid, and means for closing 
of downward flow of pressure fluid below said 
valve means and through said bit, the valve 
means being responsive to a downwardly flowing 
fluid when said valve means is in a closing posi 
tion, whereby the ports are opened to permit the 
fluid to eject outwardly therethrough. 

20. The combination with a drill pipe having 
a drill bit on its lower end and arranged so that 
normal circulation of pressure fluid upwardly 
through the bit and pipe may occur during a 
drilling operation, of a washing tool connected 
in the pipe above the bit, and having radial 
ports, said ports being of a reduced size relative 
to the size of the core, whereby normal circula 
tion of fluid through the bore of the pipe causes 
a flow past said ports, means for closing the bore 
of the pipe below the ports to shut of circula 
tion through the pipe below said ports and 
through the bit, and means for circulating a 
fluid under pressure downwardly through the 
drill pipe when the lower end of the bore thereof 
is closed, whereby said fluid is ejected through 
the reduced ports at high velocity to Wash the 
wall of the well bore. 

21. The method of cleaning well bores which 
consists in, drilling out the bore to remove the 
accumulation therein, circulating the drilling 
fluid downwardly through the well bore and up 
Wardly through the drilling apparatus to carry 
the removed accumulation to the surface, halt 
ing the drilling, stopping the circulation through 
the bore, then subsequently circulating a pres 
sure fuid downwardly through the drilling ap 
paratus, and directing said pressure fluid radi 
ally outwardly in a stream at a relatively high 
velocity into contact with the wall of the bore 
which has previously been penetrated during the 
drilling step, whereby loose material not actur 
aly removed by the drilling step is removed from 

while circulating in the well bore a fluid under is the bore by the washing action of said stream. 
pressure to carry the drillings from Said bore, 

ting the driling, temporarily shutting off the 
circuiation of fluid, resuming arid reversing the 
direction is circulation of said fluid, directing 
the fissisi inder high pressure from the interior 
of the drill string at a point spaced above the 
lower end thereof against the waii of the bore, 
moving the driling string longitudinally within 
the bore to wash the wall thereof and to dislodge 
formation therefrom, shutting off this circulation 
and discontinuing washing, restoring the circul 
lation to its original direction of flow, and then 
resuming the drilling through the obstructing 
for inai,i)Y. 

SO 

is. The combination with a drill pipe having O 
a dri oil on its lower end adapted for circula 
tion gi fuid through the bit and pipe, of a wash 
ing tool connected in the pipe above said bit 

22. The method of cleaning out well bores 
which includes, removing a portion of the accu 
mulation from the bore adjacent the producing 
formation by a rotary drilling step, circulating 
a drilling fluid through the bore to carry the 
removed accumulation to the surface, halting the 
drilling, stopping the circulation through the 
bore, then directing a relatively high velocity 
stream of pressure fluid against the wall of that 
portion of the bore which has been traversed 
during the drilling to remove the loose material 
not removed by the drilling step and adhering to 
said Wall to thoroughly clean said bore, and then 
alternately repeating the drilling and washing 
E. until all accumulation is removed from the 

re, 
FRED G. BECKMAN. 
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