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Claims. 

My invention relates to devices for use in set 
ting Strainers and liners in wells. 
When the casing has been set and the well 

drilled downwardly into the producing stratum 
it becomes necessary to lower the strainer into 
position to receive production from the forma 
tion. When this is done it is frequently found 
that the walls of the well below the casing are 
not fully open so as to allow the strainer to be 

O introduced without injury thereto. This is ordi 
narily remedied either by continual washing of 
the well to get rid of material therein, or a wall 
Scraper may be introduced to the lower end of 
the well and the hole carefully cleaned out to a 

15 larger diameter so that the Strainer Will not be 
injured When inserted into operative position. 

It is an important object of my invention to 
provide, in connection with the back pressure 
valve below the strainer, a Wall scraping device 
which may be used to clear off the interior of 
the Well and expose the producing sand so that 
the oil and gas therefrom may easily enter the 
Wel. w 

I desire to provide a full open hole into which, 
the strainer may be set Without injury thereto. 

It is a further object to provide a Wall scraper 
of simple and cheap construction, which may 
Serve the purpose of cleaning off the Surface of 
the sand and opening up the hole, and after 
having served this purpose may be left in the 
well and form a part of the well equipment. 

It is a further object to provide a back pres 
sure valve which will normally be retained in 
closed position but which will open in response 
to fluid pressure and be moved downwardly to 
advance the wall scraping cutters into opera 
tive position. 

It is a further object to arrange the cutters. So 
that they will be automatically retracted when 
the back pressure valve is moved to closed posi 
tion. 
In the drawings herewith, Fig. i is a section 

of the lower end of the Well With my improve 
ment therein. m 

Fig. 2 is a side elevation of a back pressure 
valve and setshoe partly in elevation and partly 
in central vertical section. 

50, 

Fig. 3 is a transverse section on the plane. 3-3 
of Fig. . . 

Fig. 4 is a view partly in elevation and partly 
in section showing the assembly illustrated in 
Fig. 2 with the parts in a different position. 

Fig. 5 is a broken vertical section through a 
manually operated valve which is employed above 
the back pressure valve. 

(C. 255-4) 
Fig. 6 is a similar view taken at right angles 

to the view shown in Fig. 5. 
Fig. 7 is a transverse section on the plane -7 

of Fig. 5. 
Fig. 8 is a similar 

plane 8-8 of Fig. 6. W 
In Fig. 1. I have shown an assembly of parts in 

connection with which my invention may be 
employed. 

It will be noted that thie well has been reen 
forced by well casing which has been cemented 
at the lower end as shown at 2. The Well has 
then been drilled downwardly through the caS 
ing and into the producing Stratum 3 So as to 
allow the strainer to be set therein. It Will be 
understood that when the well is drilled in this 
manner mud is used as a circulating liquid to 
carry away the cuttings and this mud will plas 
ter up the walls of the well and Will in Some cases 
materially close off the entrance of the produc 
ing fluid into the well. This inner Surface of 
the producing stratum 3 is therefore sometimes 
scraped away. as a separate operation after the 
well has been completed. 

In setting my strainer, which is shown at , 
I have shown a liner 5 above the strainer at the 
upper end of which is a packer 6 of ordinary 
construction which, when the device is ready to 

transverse section on the 
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be set at the lower end of the casing, may be 
expanded to seal off between the upper end of 
the liner. 5 and the inner wall of the casing . 
Below the strainer I have shown a back pressure. 
valve housing 7 having the usual set shoe 8 at 
the lower end upon which are forwardly extend 
ing blades 9. 
When this assembly is introduced downWardly 

into the well a setting string O is employed. 
This setting string is of a substantial type of Well 
tubing or flow pipe at the lower end of which 
is a setting tool. My particular setting tool is 
disclosed in Figs. 2 and 4 and is constructed SO 
as, to cooperate with the particular construction 
of the back pressure valve housing and the 
setting barrel 8 thereon. 
As will be seen from Figs. 2 and 4, the OWer 
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end of the pipe below the strainer is screwed 
within the upper end of the Setting barrel 8. 
Said setting barrel is an ordinary tubular mem 
ber, the lower end of which is threaded at 2 to 
connect with the baek pressure valve housing 7 
and the valve seat 3. Within the upper end of 
the setting barrel 8 is a bushing 4 which ex 

50 

tends upwardly within the liner and is bev 
eled at its upper end 5 to form a seat for the 
setting string. The bushing 4 is locked against 55 
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2. 
rotation by a set screw 6, the inner end of which 
projects through the bushing 4 and forms a 
stop member as will be later noted. 
The setting String has at its lower end a Con 

nection with a mandrel , which extends down 
wardly within the liner and setting barrel, as will 
be clearly seen from the drawings. At the lower 
end of the coupling 8 which Secures the Chan 
drel to the setting string is an anti-friction bear 
ing member including an upper ring 9, a lower 
ring 26, and an intermediate ball race 2A. The 
upper ring 9 is held non-rotatably with the man 
drel and the lower ring 20 is adapted to Seat on 
the upper end of the bushing in the seat 5 
and form a support during the rotation of the 
Setting string. 

Below the ring 26 is a collar 22 which has on 
its outer face a sealing ring 23 which engages 
the inner face of the bushing 6 and forms a Seal 
therewith. This collar has a downwardly ex 
tending flange 24 on its outer side, which en 
gages over an upwardly extending arm 25 lapon 
each of the latching dogs 26. 

. The latching dogs 26 are Supported between 
their ends upon a shoulder 2 on the outer face 
of the mandrel. The lower end of each dog is 
formed with an outwardly extending finger 28 
thereon, which is adapted to be clamped between 
an upper shoulder 29 upon the bushing 4 and 
a lower shoulder 30 on the upper end of a latch 
ing collar 3. 

Said latching collar, 3 is screwed upon the 
outer Surface of the mandrel and inay be moved 
thereon by the relative rotation of the mandrel. 
Adjacent the upper end of the latching collar the 
thickness of the same is increased outwardly to 
form a beveled seat 30 to engage With the latching 
dogs. At the lower end of the latching collar 3 
is an outwardly extending key 32. This key ex 
tends downwardly below the lower end of the 
collar and is of assistance in the operation of the 
device, as will be later described. 

Below the latching collar is a lock ring 33 
Screwed on the outer face of the mandrel and in 
tended as a stop to limit the downward move 
ment of the latching collar. Below the latching 
mechanism. I have provided a valve which may 
be rotated by means of the setting string. This 
valve includes an upper valve operating sleeve 34, 
which rests at its lower end upon a valve seat 35 
formed at the upper end of the seat ring 3. Said 
operating sleeve is spaced from the inner wall of 
the setting barrel and is of sufficient interior di 
ameter to allow the movement downwardly there 
in of the key 32 on the latching collar. Spaced 
Somewhat from the lower end the wall of the 
collar is somewhat thickened inwardly and a 
Sealing gasket 36 is set therein, said gasket being 
approximately triangular in shape and having an 
inner lip extending into the valve operating sleeve 
So as to engage with the setting string. With ref 
erence particularly to Figs. 5 and 6, it will be 
noted that there are formed on the inner face 
of the valve-operating sleeve two opposed lugs 37 
Which, as will be seen particularly in Fig. 6, are 
beveled at 38. These lugs are adapted to co 
Operate with the key 32 upon the Setting string to 
cause the rotation of the operating sleeve 34 in 
the movement of the valve. At the lower end of 
the valve operating sleeve is a partition closing 
said lower end except for two opposed openings 
39 therein, Said openings are adapted by the . 
rotation of the operating sleeve to be brought into 
or out of registration with openings 40 in the 
Wave member below. On the outer face of the 
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operating sleeve I have provided a projection 4 
at the lower end thereof, which, as seen in FigS. 
7 and 8, is adapted to contact with stop members 
42 and 43 on the seat member 3 and limit the 
extent of movement of the operating sleeve. 
The valve seat member 3 previously men 

tioned has two valve seats thereon, an upper valve 
seat 35, previously mentioned, and a lower valve 
seat 44, for the back pressure valve. Said seat 
64 is formed on the inner margin of a flange or 
partition 45 which extends inwardly from the 
seat member f3. It cooperates with the back 
pressure valve 46 to close the passage upwardly 
from below as is common with back pressure 
Valves. . 
The back pressure valve 46 is of special con 

struction. It has a downwardly extending stem 
é, which extends through a spider 48 in the set 
shoe which acts as a guide for the valve. A 
spring 49 bearing at its lower end on the spider 
48 engages the lower face of the Valve and tends 
to hold the valve resiliently upward into its seat. 
The outer face of the valve toward its lower end 
is tapered downwardly and a dovetailed groove 
56 is formed therein for engagement with the 
scraping blades 5f. This will be understood par 
ticularly from Fig. 3. There are four dovetailed 
or mortised grooves 50 which cooperate with the 
scraping blades 5i. 
The scraping blades are arcuate on their Outer 

faces as will be understood from Fig. 3. They 
fit within recesses through the Wall of the housing 
and have an inwardly extending tenon 52 fit 

ting within the mortised groove 50 and are thus 
slidable vertically in the grooves 50 and are con 
strained to move outwardly or inWardly in re 
sponse to the downward or upward movement of 
the back pressure valve. On their lower sides the 
scraping plates are supported upon a shoulder 
53 on the upper end of the valve housing and 
Set shoe. It will be understood, therefore, that 
when the fluid is circulated downwardly through 
the setting string the valve 46 will be unseated 
and moved downwardly So as to advance the 
scraping blades 5 into the position shown in Fig. 
4 and the vertical reciprocation of the string 
thereafter Will scrape the Walls of the hole in 

e manner ShoWn in Fig. 1, So as to open up 
the producing stratum and to provide full clear 
ance for the screen. Also the tool may be rotat 
ed in scraping the hole: This is accomplished in 
rotating the string in a direction the reverse of 
that necessary to release the setting tool from 
the Screen. . 

In introducing the assembled liner and screen 
into the well the parts are locked together as 
shown in Fig. 4. The latching collar 3 is 
screwed upwardly upon the latching dogs so that 
they will clamp against the shoulder 29 and the 
parts will thus be held firmly together. A seal 
will be formed above the latching dogs by the 
ring 23 and below the latching dogs the sealing 
ring 36 will cut off circulation around the latch 
ing mechanism. 
When the device has been lowered so as to clear 

the lower end of the casing and the cement, fluid 
may be circulated downwardly through the string 
against the back pressure valve so as to move 
the scraping blades 5 outwardly, as shown in 
Fig. 4, in position to scrape the wall of the well. 
The blades are spaced apart Sufficiently to pro 
vide a passage upwardly between the blades for 
material scraped off the inner wall of the well 
and this material will thus be washed upwardly 
to the surface. When the wall has been Scraped 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



2,117,886 
Sufficiently to allow the string to rest upon the 
bottom of the well the circulation may be cut off 
So as to permit the valves to close and the scrap 
ing blades to be withdrawn by the upward thrust, 
of the spring 49 on the back pressure valve. The 
Setting string will then be unlatched and re- . 
leased and the upper valve closed. In doing this, 
the setting string which will be supported at the 
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upper end of the bushing 4, will be rotated So 
as to Screw the latching collar 33 downwardly. 
The keys 32 upon the latching collar will be in . 
contact with the screw 6, as will be seen in Fig. 
4. This will form a positive stop for the latch 
ing collar so that when the mandrel is rotated 
it will move the latching collar downwardly to 
bring the lower end of the key 32 into engage 
ment with the lug 37 at the upper end of the 
operating sleeve 34 of the valve. The key will 
move away from the screw 6 and when the 
latching collar engages the upper end of the 
lock ring 33 the latching collar will be compelled 
to rotate with the mandrel and will move the 
operating sleeve 34 around so as to engage the 
lug thereon with the stop member 3 and close 
the Valve by bringing the openings 39 in the op 
erating sleeve out of registration with the open 
ing go in the seat. The screwing of the latch 
ing collar downWardly will release the latching 
dogs as shown in Fig. 2, and when the valve has 
been closed the setting string may be moved up 
Wardly from the Well. It will be obvious there 
fore that the setting string may be employed as 
a tube to flow the liquid from the Well and, in 
Case this is desired, the same string may be moved 
upWardly to the desired level and may remain in 
the Well to act as tubing in the flowing of the 
liquid. 

it Will be seen that have provided an eff 
cient leaias for Scraping the Wall of the Well 
during the time the well is being washed and 
before the Strainer is set. This scraper is op 
erated through connection with the ordinary back 
preSSure Valve and a simple and economical con 
Struction is provided which will allow the opera 
tor to abandon the scraper at the lower end of 
the well during the production thereof. The fea 
tures of the setting tool are not a part of the 
present invention, the invention residing in the 
combination between the back pressure valve and 
its parts with the Wall scraper and the con 
Enection thereWit. 
"What is claimed as new is: 
1. A combination back pressure valve and wall 

Scraper including a housing having a passage 
therethrough, a valve Seat in said passage, a 
downWardly opening Valve therein, means to hold 
said valve resiliently in said seat, laterally slid 
able Scraping blades mounted in Said housing, 
and means on said valve engaging said blades to 
control their lateral novenent. 

2. A combination back pressure valve and Wall 
Scraper including a housing having a passage 
therethrough, a valve seat in said passage, a 
down Wardly opening Valve therein, means to hold 
said valve resiliently in said Seat, laterally slid 
able scraping blades mounted in said housing, and 
neans On Said blades responsive to the novement 
of said valve to advance or retract said blades. 

3. A housing having a fluid passage there 
through, an upwardly closing back pressure valve 
therein, downwardly tapered mortised grooves 
in said valve, laterally movable Scraping blades 
in said housing engaging in said grooves, so that 
Vertical movement of said valve will move said 
blades to or, from said housing. 

3 
4. A housing having a 1luid passage there 

through, an upwardly closing back pressure valve 
therein, downwardly tapered mortised grooves in 
said valve, laterally movable scraping blades in 
Said housing engaging in said grooves, Said valve 
being movable downwardly to advance said blades 
outwardly in response to fluid pressure thereon. 

5. A back pressure valve housing for deep wells, 
said housing having a fluid passage, a valve there 
in, a spring to hold said valve normally closed, 
laterally movable wall scraping blades in Said 
housing, means on Said Valve engaging with said 
blades to move. Said blades outwardly to wall 
Scraping position in response to fluid pressure on 
Said Valve, and means to Seal off the entrance of 
fluid from above to said valve. 

6. A back pressure valve housing for deep wells, 
said housing having a fluid passage, a valve there 
in, a spring to hold said valve normally closed, 
laterally movable wall scraping blades in said 
housing, means on said valve engaging with said 
blades to move said blades outwardly to wall 
Scraping position in response to fiuid pressure on 
Said Valve, and means operated from the upper 
end of the Welli to Seal off the entrance of fiuid 
from above to said valve. 

7. A well strainer, a back pressure valve hous 
ing at the lower end thereof, an upwardly clos 
ing back pressure Valve in Said housing, means 
in Said Valve housing to SCIrape the Wall of the 
Well as said strainer is being moved downward 
ly to set position, said scraping means being 
moved to operative position in response to the 
downward movement of said waive under fluid 
pressure. 

8. A well Strainer, a back pressure valve hous 
ing at the lower end thereof, an upwardly closing 
back pressure valve in Said housing, means in 
Said valve housing to scrape the Wall of the well 
as Said strainer is being moved down Wardly to 
Set position, said scraping means being moved to 
retracted position when said strainer is Set by the 
closing of said valve. 

9. A well strainer, a back pressure valve hous 
ing at the oWer end thereof, an upwardly closing 
back pressure valve in Said housing, means in 
Said Wave housing to Scrape the Wall of the Well 
as said strainer is being moved downwardly to 
Set position, Said Scraping means being moved to 
Operative position in response to the downward 
movement of said valve under fluid pressure, and 
Eleans Operative through the rotation of Said 
strainer to close off the flow of fluid downwardly 
to said valve. 

10. A well strainer, a back pressure valve hous 
ing at the lower end thereof, an upwardly closing 
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back pressure valve in said housing, means in said 
Valve housing to scrape the wall of the well as said 
strainer is being moved downwardly to set posi 
tion, said Scraping means being moved to opera 
tive or inoperative position in response to vertical 
movement of said valve under fluid pressure, and 
a valve above said back pressure valve operated 
to close off Said fluid pressure through rotation 
of Said strainer. 

li. A Well strainer, means associated therewith 
to Scrape the Walls of the well when said strainer 
is being lowered to set position, means to nor 
mally retract said scraping means, and fluid op 
erated means to advance the same to scraping 
position. 

12. A well strainer, a wall scraper connected 
With the lower end thereof, means responsive to 
fluid pressure from above to move said scraper 
to Scraping position, and means normally acting 
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to move said scraper to retracted, inoperative po 
sition. 

13. A well Strainer, a back pressure valve hous 
ing at the lower end thereof, an upwardly clos 
ing back pressure valve in Said housing, means 
below said strainer to scrape the wall of the well 
as Said strainer is being moved longitudinally in 
the Well, said Scraping means being moved to 
Operative position in response to the downward 
movement of said valve under fluid pressure. 

4. A well strainer, a back pressure valve hous 
ing at the lower end thereof, an upwardly clos 
ing back pressure valve in Said housing, and 
means associated With said strainer to Scrape the 
wall of the well as said strainer is being moved 
longitudinally therein, said scraping means being 
moved to retracted position by the closing of said 
Valve When Said Strainer is set. 

5. A well strainer, scraping blades associated 
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with the lower end thereof to scrape the wall of 
the well while said strainer is introduced therein, 
and means to retract said blades to inoperative 
position when said strainer is set. 

6. A well strainer, scraping blades associated 
with the lower end thereof to scrape the wall of 
the well while said strainer is introduced therein, 
Said blades being normally held in retracted in 
Operative position, and means under the control 
of the operator to advance said blades to cutting 
position. When desired. 

17. A well strainer, Scraping blades associated 
With the lower end thereof to Scrape the wall of 
the well while said strainer is being introduced 
therein, said blades being extended beyond the 
diameter of the well to enlarge the well hole 
ahead of said strainer. 

CCERO C. BROWN. 
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