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11 Claims. 

The invention relates to a tool which is particu 
larly adapted for cleaning out wells and obtaining 
a sample of the material which is present in the 
well. - 

It will be understood that in the rotary method 
of drilling wells the drill bit is rotated by- the 
drill stem and a supply of ?ushing ?uid is pumped 
downwardly into the stem and upwardly into the 
well bore in order to maintain the walls of the 
well bore, to carry away the cuttings from the 
drill bit, and to overcome the pressures en 
countered in the formations which are penetrated. 
In many instances the static head of this column 
of ?uid in the well bore causes the ?uid to penel 
trate productive or desirable formations and they 
may be inadvertently passed by the drill. 
The present invention contemplates a tool 

which can be lowered into the well bore and there 
located so that it may be opened up, and in this 
manner the string of pipe by which the tool is 
lowered into the well within is opened to the area 
in the well bore below the tool so that the dif 
ferential pressure will cause a ?ow of the ma; 
terial in the well bore into the tool and thence 
into the string by which the tool is operated’ so 
that the well bore is not only cleaned out but a 
sample of the ?uid is also obtained. 

It is one of the objects of the invention to pro 
vide a tool to be-located in the well bore which 
will be closed untll such time as it is desired to 
open the same so that the differential pressure will 
cause a ?ow of ?uid into the tool in order to ‘ob 
tain the sample. 

It is also an object of the invention to provide 
a combination cleanout tool and bottom hole 
choke. . 
Another object of the invention is to provide 

a sampling tool with a movable valve which is 
adapted to be opened. .1 
Another object of the invention is to provide 

two relatively movable members which canv be 
used to control the ?ow of ?uid from a well bore 
into a string of pipe. . ' 

Still another object of the invention is to pro 
vide a tool in which circulationmay be main 
tained and the well washed out while the tool is 
located in the well bore and to thereafter take a 
sample of the ?uid in the well below the tool. 
' Another object of the invention is to draw into 
the sampling tool a specimen of the ?uid in the 
formation and to then separate the ?rst part of 
the sample which enters the tool from the latter 
part of the sample which enters the tool in order 
to obtain an uncontaminated sample. 
Other and further objects of the invention will 

(01. 1766-1) 
be readily apparent when the following descrip 
tion is considered in connection with the accom 
panying drawings, wherein: 

Fig. l is a vertical sectional view of the operat 
ing string and its connection to the tool show 
ing the string in closed position. v 

Fig. 2 is a view similar to Fig. 1 but showing the 
string in open position. 

Fig. 3 is a section taken on line 3—3 of Fig. 1. 
Fig. 4 is a vertical sectional view of one of the 

' tools which is adapted’ to be connected to they 
string shown in Fig. 1 or 2. 

Fig. 5 shows another form of the tool which can 
be attached to the operating string. 

Fig. 6 is a. sectional view of the lower end of ' 
the tool shown in Fig. 5. , 

Fig. 7 is a sectional view taken on the line 1-‘! 
of Fig. 5. ' - 

Fig. 8 is a sectional view of a cutter head which 
may be applied ‘to the operating string of Fig. l 
or -2 when it is merely desired to circulate down 
wardly through the operating string or to open 
the operating string to permit the entry of fluid 
from the well bore. 
The operating string is shown in Fig. 1 with the 

._ parts in the position in which they will be lo 
cated when the string is to be lowered into the well 

. bore. The string is shown as being located in a 
pipe or casing 2 which extends downwardly in the 
well bore. The pipe which extends to the sur 
face and constitutes part of the operating string is 
indicated at 3 and is shown as being threaded to 

' a coupling 4. A suitable packing or sealing mem 
ber 5 is clamped in position by the coupling 4 and 
is normally ?ared outwardly to contact with the 
inside of the casing 2 to form a seal. This‘ pack 
ing 5 ?ares upwardly so that when pressure is 
applied to the upper face 6 thereof the tendency 
is to move the packing against the inside of the 
pipe 2 and increase the sealing action. 
A mandrel Ill is threaded at i l to the coupling 4 

and this mandrel extends downwardly below the 
lower end of the coupling and is threaded at I2 
in order to receive the sleeve !3. A coil spring 14 
is positioned between the upper end of the sleeve 
I3 and a washer I5 which in turn abuts against 
the lower end of the coupling 4. This spring nor 
mally urges the sleeve“! away from the coupling 
4 and the operating string 3. 
The operating string 3 may be either a drill 

stem or tubing and if it is the latter it may in 
clude a working barrel portion so that a pump 
may be located therein above the device. 
The mandrel Ill extends downwardly inside of 

the sleeve l3 and carries a plurality of packings I6 
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which are arranged to seal with the inside surface 
of the sleeve I3 so- as to prevent a ?ow of ?uid 
along the mandrel inside of the sleeve in either 
direction. The lower end‘ of this mandrel is 

. formed with a valve like portion 20 which is 
tapered and arranged to seat in the valve seat 2|, 
which is carried by the body 22. The seat 2| is 
in the form of a- recess in the body 22 and is 
shaped to receive the valve member'2ll. A suit 
able packing 23 serves to form a seal between the 
valve and the valve seat in addition to the 'con 
tact of the parts. A plurality of passages 25 ex 
tend upwardly into the body 22- and enter the 

plurality of springs or resilient members 21 are 
carried by the sleeve I3 and normally press 
against the inside of the pipe 2 to resist rotation of 
the sleeve I3 and the body 22. A ‘plurality of 
openings 33 are provided in the sleeve I3 to per 
mit the in?ow and out?ow of ?uid upon the rela 
tive movement of the sleeve ~I3 and the mandrel 
II). It will be particularly noted ‘that the recess 
forming the valve seat 2| does not extend through 
the body 22 so that when the parts are in the 
position shown in Fig. l the passage 32 into the 
string of pipe 3 is closed off by the closure of the‘ 
valve member 20. _ v 

In Fig. 2 the parts are shown with the valve 
20 moved out of its seat 2| so as to permit an in 
?ow of material into the passage 25 and upward 
ly into the mandrel I0 into the passage 32. The 
opening of the valve 20 is eifected by merely ro 
tating the stem 3 so that the mandrel I0 rotates 
relative to the sleeve I3 to e?‘ect unscrewing of 
the threaded portion I2. The open‘ position of 
the operating string is seen in Fig. 2 where the 
threads I2 have moved completely out of the 
sleeve I3 and the valve 23 has moved out of its 
seat 2|. The mandrel III is ‘provided with a 
choke portion 33. 
When the parts are assembled in the position 

shown in Fig. 1. the valve- will ‘be closed so as to 
seal the passage 32.. This passage and the 
entire string 3 may be empty when the operating 
string is lowered into the well so that when the 
valve 20 is opened the di?erential pressure be 
tween the inside and the outside of the pipe will 
be available to cause a ?ow of the ?uid into the 
pipe, it being understood that the well bore is - 
usually full of liquid and in some instances there 
vwill be an' enormous pressure to cause the ?ow : 
into the pipe. 
The present invention ‘has a number of appli 

cations, ‘one of which may be to create a suction 
on the bottom of the well bore in order to remove» 
deposits of material or accumulations of sand or 
cuttings which may have occurred. If such an~ 
operation is‘ desired a cutter head such as shown 
in Fig. 8 may be employed. ‘This head includes 
a body 35 which has a threaded area~36 .to en 
gage with the threads 31 in the lower end of 
the body 22. Any desired number. of cutters 33 
may be arranged on the bottom of ‘the cutter 
head. Ports 39 are‘ provided in'the body~and 
lead into a central opening 40. With this head 
in position the operating string may be rotated 
at the time the ‘?ow of ?uid occurs so as to 
agitate the material in the bottom of the well. 
Under certain conditions in. the well bore a 

tool such as shown in Fig. 4 may be utilized. 
This tool includes a body portion having a head 
at 42 which is threaded at 43 into the threads - 
3'! of the ‘operating string. This head 42 is pro 
vided with a plurality of lateral passages 44 
which extend from the ‘central passage 45 to the 
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.any' in?ow at the top of the tool. 

outside of the body 32. 'A check valve 48 is 
provided in each passage so as to prevent the 
in?ow of ?uid. The lower end of thepassage 
45 is closed by a ball valve 48 which is disposed 
in a cage 49, which is in turn carried by a nipple 
50 which serves as a connecting member between 
the head 42 and the main body 52 of the tool. 
The main body 52 is provided with an enlarged 
opening 53 which may be utilized to receive a _. 
core in event the tool is used for pore drilling. 
A core cutter 54 is shown as connected to the 
lower end of the body 52 anda core catcher 55 

' is provided therein; 

With the tool shown in Fig. 4 connected to the 
operating string it seems obvious that the tool 
can be lowered into the well; bore and when the 
operating string is open, as seen in Fig. 2, there 
will- be a sudden in?ow of ?uid from the well 
bore so that the mud and ?ushing ?uid below 
the packer 5 will ?ow into the operating string 
and cause ?uid from the formation to enter the 
well bore. This washes away any contaminating 

material in the bottom of the wellbore and all of this undesirable material‘ ?ows upwardly ‘ 

through the core barrel past the ball valve 43 
and is trapped in the operating string by the 
valve 48'. The ?uid which last ?owed into the 
body 52 will of course be the most nearly pure 
sample of the ?uid coming into the well‘ bore 
from the formation and if it is deemed that this 
sample is su?icient'the tool can now be removed _ 
from the well and the ball valve 48 will have 
served the purpose of separating the mud and 
undesirable material which ?rst entered the tool 
and the more desirable material which last 
entered the tool. In this manner the sample 
cannot be contaminated and is held in the body 
52 due to the fact that the ball valve prevents 

catcher 55 has a ?exible covering 53 which will 
prevent the escape of ?uid or ?ne particles. On 
the other hand, aftera sample of ?uid has been 
‘obtained if it .is vdesired to then take a core from 
the bottom of the well bore the valve 20 can be 
closed and the tool rotated so that a core will 
enter the sample 53. . 

The Core ' ' 

-In some instances when a tool of this type is." 
lowered into the well bore the ?ushing ?uid may ' 
settle about the tool or other cuttings may cause 
it to become [stuck in the well bore. In this event 
pressure may be applied to the operating string 
8 and a ?ow of ?uid will thus,.pass through the 
passages 34 and into the well bore so that cir 
culation, may be established and the tool re 
moved from the well. In other instances it is 
desirable to remove the ?ushing ?uid or mud 
from the well after the tool has been rotated ’ 
into position andit this be true water or other 
?uid may be circulated downwardly to the op 
erating stem and outwardly through the passage 
14 into the well bore. _ ' 
‘In Fig. 5 another form of tool is illustrated 

which is particularly adapted for use where a rat‘ 
hole or reduced size of opening has been provided 
in the bottom of the well bore. 
a hole of smaller diameter than the well bore, 
the bottom of which is indicated generally at 60 
whereas the rat hole is indicated at 6|. This 
reduction may be the top-of ‘a liner. however. 
The tool of Fig. 5 is provided with a body 63 which 
has tapered section 64 upon which a suitable 

The rat hole is 

70 

packing 65 of resilient material is positioned. - ‘ 
This material is arranged to‘ contact the body on 
the upper end of the rat hole and to form a seal 
therewith and may be of lead, rubber or other 
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suitable material. The body 63 is provided with 
a chamber 53 the same as previously described 
and also ‘carries a check valve 48 which is similar 
to the one shown in Fig. 4. 
An alternative form of check valve has been 

shown in Fig. 5, and this valve takes the form of ' 
‘a ring 68 which is slidablymounted upon the 
extension 69 which is formed on the upper end 
of the body 63. This ring valve engages on the 
seat 10 on the head 63 and is normally urged to 
closed position by a spring ‘II which may be of 
any strength desired. This valve releases when 
pressure is applied in the passage 45 inside of 
the tool and serves to permit the discharge of 
?uid from the inside to the outside of the tool. 
The lower end of the tool of Fig. 5 carries a 

core receiving tube 15, the lower end of which 
is seen in Fig. 6. A core catcher ‘I6 is provided 
in this form of invention. 

Broadly, the invention embodies a tool which 
can be used to clean out a well or take a sample 
of the material which is in the well. 
What is claimed is: 
1. A combination cleanout and sampling de 

vice for wells comprising a tool to be located in 
a well bore, a setting string of pipe connected 
to said device, a valve member on said tool hav 
ing a bore communicating with the interior of 
said string, a body carrying a valve seat thread 
ably connected to said valve member whereby the 
entry through said valve member to the string 
may be closed, and the string and tool are an 
chored against relative rotation when the valve 
is closed, and spring means to urge said valve 
and valve seat apart when the threaded connec» 
tion is released to lift the valve from the valve 
seat whereby ?uid in the well below said tool will 
enter the string of pipe. 

2. A sampling tool for well bores comprising 
an operating string of pipe to be lowered into the 
well bore containing drilling ?uid, a valve mem 
ber including a valve and valve seat normally 
closing the lower end of said string, a mandrel 
carrying said valve, a body carrying said seat, 
a threaded connection between said body and 
mandrel whereby relative rotation moves said 
valve from said seat to open said string for the 
entry of a sample of the material from the well 
bore below the tool, and spring means to separate 
said valve and seat upon unscrewing of the man 
drel. 

3. In a cleanout and sampling tool provided 
with a packer to be used within a well, an operat 
ing string of pipe, a hollow valve member on said 
string extending downwardly from said packer, 
a body ‘carrying a valve seat adapted to close 
the bore of said hollow valve member, a releas 
able connection between said valve member and 
said body and spring means to urge said valve 
member and valve seat apart when said parts 
are released. 

4. A tool for use in a well bore including a 
body carrying a valve seat, a mandrel carrying 
a valve for said seat, a sleeve on said body, coop 
erating threaded areas on said sleeve and man 
drel whereby relative rotation of the mandrel and 
sleeve will open or close said valve, and a choke 
carried by said mandrel to control the ?ow of 
?uid when said valve is open. 

5. A tool of the character described compris 
ing an operating string, a body carried thereby, 

3 
said string and body being relatively rotatable, 
a valve to be operated by such relative rotation, 
and a sample taking tool connected to said body, 
a, check valve therein to trap the incoming ?uid, 
and a check valve to release more than a prede 
termined pressure in said string. 

6. A tool of the character described compris 
ing an operating string, a body carried thereby, 
said string and body being relatively rotatable, 
a valve tobe operated by such relative rotation, 
and a sample taking tool connected to said body, 
a check valve therein to trap the incoming ?uid, 
and a check valve to release more than a prede 
termined pressure in said string, said last men 
tioned check valve comprising a ring. I 

'7. A tool of the character described compris 
ing an operating string, a body carried thereby, 
said string and body being relatively rotatable, 
a valve to be operated by such relative rotation, 
and a sample taking tool connected to said body, 
a check valve therein to trap the incoming fluid, 
and a check valve to release more than a pre 
determined pressure in said string, said last 

' mentioned check valve comprising a ring having 
spring means to urge it’to closed position. 

8. A tool of the character described compris 
ing an operating string, a body carried thereby, 
said string and body being relatively rotatable, a 
valve to be operated by such relative rotation 
to close the valve and ?x the body and string - 
against further relative rotation,‘ and a sample 
taking tool connected to said body, a check valve 
therein to trap the incoming ?uid, and a check 
valve to release more than a predetermined pres 
sure in said string, said latter tool including a 
core taking portion. . 

9. In a cleanout and sampling tool provided 
with a packer to be used within a well, a hollow 
mandrel to support the packer and provide, a 
chamber, the end of said mandrel constituting 
a valve member, a body having a valve seat op-' 
erable to open or closed position with the valve 
end of said mandrel to control'the ?ow of mate 
rial into said chamber from the well, and spring 
means to urge said valve and valve seat apart 
when the mandrel is released from said body. 

10. A tool of the character described compris 
ing an operating string, a body carried thereby, 
said string and body being relatively rotatable, 
a valve operable by such relative rotation, and a 
sample taking tool connected to said body, a 
check valve at the lower end of said tool to trap 
incoming sample ?uid, and a check valve there 
above to release more than a predetermined pres 
sure in said string. ' 

11. In a tool of the character described the 
combination of a tubular body adapted to be con 
nected to a tubing string, said body having a 
downwardly tapering section thereon, packing on 
said tapered section to seal with the walls of a 
rat-hole within a well bore, an annular valve 
seat on the exterior of said body, above said 
tapered section, there being openings from the 
interior of the body to said seat, a ring valve 
surrounding the-body and adapted to engage the 
seat and close said openings, and means for re 
siliently holding said valve upon its seat until 
a predetermined pressure outwardly of the body 
is reached. , 

GRANVILLE A. HUMASON. 
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