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1. 

2,998,074 
OL AND GAS WELL CLEANING APPARATUS 

Richard L. Casady and James D. Mooneyham, Liberal, 
Kans, assignors to Camo Tool Company, Inc., a cor 
poration of Kansas 

Filed Aug. 11, 1959, Ser. No. 833,104 
7 Claims. (Cl. 166-172) 

This invention relates to the general class of earth 
boring tools and, more specifically, the instant invention 
pertains to boring apparatus primarily adapted for use 
in oil or gas wells to enlarge the bore opposite the oil 
or gas bearing stratus and to clean foreign matter from 
the inner surfaces of the wells. 
One of the primary objects of this invention is to pro 

vide a boring or cleaning device for oil and gas wells 
having open formation which lends itself to rapid and 
efficient removal of foreign deposits on the inner wall 
of the well, to increase the flow of the gas or oil and 
thereby to increase the production thereof. 
As is well known to those in the practice of this art, 

the surface of the cavity wall of an oil or gas well fre 
quently becomes practically impervious to the oil or gas 
contained in the adjacent oil or gas bearing stratum. 
This sealed condition of the wall of the well is usually 
caused by the coating thereof with fine sand, paraffin, 
asphaltum or other compositions all depending upon 
the nature of the stratum formation. This, of course, 
results in the reduction in the productivity of the 
wall and, in accordance with some practices, frequently 
requires that the well be "shot.' Such attempts to alle 
viate or remove this internal coating is not generally 
successful inasmuch as the force. of the explosion causes 
the pores of the gas or oil bearing stratum to become 
clogged with the very materials sought to be dispersed. 
Thus, it is another object of this invention. to provide a 
well cleaning tool which lends itself to the rapid and 
efficient removal of such foreign deposits as may ac 
cumulate on the inner wall of a gas. or oil well regard 
less of the nature thereof. 

It is a further object of this invention to provide well 
cleaning apparatus which is positive in operation and 
which may be readily inserted into and withdrawn from 

...the well. 
This invention has, as a still further object thereof, 

the provision of gas and oil well cleaning apparatus in 
cluding a plurality of cleaning blades which are ex 
pansible from their inactive contracted positions to their 
respective expanded operative positions upon engagement 
of the apparatus or tool with the bottom of the well. 

Still another object of this invention is to provide ap 
paratus of the type generally described supra, the ap 
paratus being readily connected with a conventional drill 
string or tubing without the use of special tools or with 
out making modifications therein. 

This invention contemplates, as still another object 
thereof, the provision of drilling apparatus of the type 
described above, the apparatus being non-complex in 
construction and assembly, inexpensive. to manufacture 
and durable in use. 

Other and further objects and advantages of the in 
stant invention will become more evident from a con 
sideration of the following specification when read in 
conjunction with the annexed drawings, in which: 
FIGURE 1 is a side elevational view of gas and oil 

well cleaning apparatus constructed in accordance with 
this invention, FIGURE 1 illustrating the blades of the 
apparatus expanded to their operative positions within 
a gas or oil well; 
FIGURE 2 is a side elevational view of the gas or 

oil well cleaning apparatus shown in FIGURE 1, FIG 
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URE 2 illustrating the apparatus with the 
retracted to their inoperative positions; 
FIGURE 3 is a bottom plan view of the apparatus 

illustrated in FIGURE 1, FIGURE 3 also showing the 
cleaning blades in their expanded positions; 
FIGURE 4 is an enlarged fragmentary detail cross" 

sectional view of the gas or oil well cleaning apparatus, 
FIGURE 4 being taken substantially on the vertical plane 
of line 4-4 of FIGURE 2, looking in the direction of 
the arrows; 
FIGURE 5 is a detail cross-sectional view taken sub 

stantially on the horizontal plane of line 5-5 of FIG 
URE 4, looking in the direction of the arrows; 
FIGURE 6 is a detail cross-sectional view, FIGURE 

6 being taken substantially on the horizontal plane of 
line 6-6 of FIGURE 4, looking in the direction of the 
arrows; 
FIGURE 7 is a detail cross-sectional view, FIGURE 7 

being taken substantially on the horizontal plane of line 
7-7 of FIGURE 4, looking in the direction of the 
arrows; and, - 
FIGURE 8 is an exploded perspective. view of one of 

the cleaning blade assemblies. 
Referring now more specifically to the drawings, ref 

erence numeral 10 designates, in general, oil or gas well 
cleaning apparatus constructed in accordance with the 
teachings of this invention. As disclosed, the apparatus 
10 includes a basic unit indicated at A and one or more 
secondary or intermediate units B, only one of the 
latter being shown to eliminate needless repetition. 
The unit A is seen to comprise an elongated length of 

hollow cylindrical tubing 12 internally threaded adjacent 
its. opposed upper and lower ends. The tubing 12, in 
termediate the ends thereof, is formed with a plurality 
of circumferentially spaced, axially extending, elongated 
substantially rectangular slots. 4. 
Threaded into the lower end of the tubing 12 is an 

blades thereof 

inverted substantially hollow, elongated, ogive-shaped 
push rod guide 16 truncated at the apex end 18 thereof. 
To serve functions to be described infra, the push rod 
guide 16 is formed with a plurality of circumferentially 
spaced, transversely extending, and downwardly opening 
passages 20, and an axially extending bore 22. The 
guide. 16 and the tubing 14 together with its associated 
component elements are mounted for reciprocation on 
a push rod 24 which extends through the bore. 22 into 
and beyond the upper end of the tubing 12 and is coaxial 
with respect thereto. The lower end of the push rod 24 
terminates in an enlarged ground engaging abutment 
head 26, and adjacent the truncated end of the guide 16 
the push rod 24 is formed with a plurality of axially 
spaced diametrically extending passages. 28 adapted to 
selectively receive a shear pin 30 therethrough. 
As is seen in the drawings, a substantially solid cylin 

drical disc 32 is constructed with a centrally positioned 
bore 34 extending transversely therethrough to slidably 
receive a portion of said push rod 24. To serve a func 
tion to be described, the disc 32 is also provided with 
a plurality of circumferentially spaced substantially rec 
tangular cutting blade guide passages 36 which open into 
the plane of the upper side of the disc 32 adjacent the 
circumferential marginal edge thereof and extend down 
wardly at an acute angle with respect to the longitudinal 
axis of the push rod 24 to open into the plane of the 
lower side of the disc 32 intermediate the side 38 and 
the bore 34. Superimposed on the upper side of the disc 
32 is a cylindrical stop collar 40 having a central bore 
42 extending therethrough in which is received the push 
rod 24. The collar 40 is releasably secured to the push 
rod 24 by a set screw 44. 

Reference numeral 46 denotes one of a plurality of 
elongated substantially rectangular cutting blades 46 
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formed of a flexible resilient material such as, for ex 
ample, spring steel, and each cutting blade includes an 
elongated bight portion 48 having integrally connected 
to the lower end thereof a laterally offset arm 50 which 
is loosely received within, respectively, the blade guide 
passages 36 and extend at an acute angle with respect 
to the longitudinal axis of the push rod 24. The outer 
ends of each of the arms 50 terminate in tongues 52 
bent inwardly towards the push rod 24. 
As is clearly shown in FIGURE 4, each of the arms 

50 are apertured adjacent its tongue 52 and receive there 
through a stop bolt 54 secured thereon by a nut 56. 
The stop bolts 54 serve to prevent the upward with 
drawal of the blades 46 through the passages 36. 
The upper ends of the bights 48 of the blades 46 are 

integral with arms 58 laterally offset from the former 
in the opposite direction with respect to arms 50 and are 

O 

5 

inclined towards the axis of the push rod 24 at an 
acute angle. The upper ends of the arms 58 are bent 
substantially parallel to the axis of the push rod 24 
and are apertured at 60 to serve in a manner to be 
described. The outer upper ends of the arms 58 termi 

20 

nate in inwardly projecting tongues 62 which are also 
inclined at an acute angle with respect to the axis of 
the push rod 24. w 
The tubing 12 adjacent its upper end is formed with 

a plurality of tapped circumferentially spaced openings 

4. 
pup joint 94 is connected to the neck 92 by means of a 
conventional coupler member 98. 
The pup joint 94 is constructed in a conventional man 

ner with a one-way check valve at the lower end thereof 
(not shown) and the upper end of the pup joint 94 is 
threadedly connected to the lower end of a drill string 
(not shown) which is, in turn, connected with a source of 
drilling fluid under pressure. Conventional means are 
also provided and are shown herein for effecting the ro 
tation of the drill string and consequently of the two 
tubing members 12, 12. 
The well cleaning and scraping apparatus 10 is adapt 

ed to be lowered through a well casing to a point below 
the lower end thereof, the blades 46, while this opera 
tion is being carried out, being disposed in their retracted 
positions as is illustrated in FIGURES. 2 and 4 of the 
drawings. To retract the cutting blades from their ex 
tended positions as is illustrated in FIGURE 1 to their 
retracted positions of FIGURES 2 and 4, the push rod 
24 is moved outwardly and downwardly away from the 
push rod guide 16 until the desired one of the diamet 
rically extending passages. 28 is drawn beyond the trun 
cated apex end 18 after which the shear pin 30 is inserted 

- therethrough. The tension of the blades 46 is such as 
25 

:which threadedly receive the externally threaded heads 
64 of a plurality of bolts having smooth shanks 66, the 
latter loosely traversing the apertures 60 and extend into 
cylindrical sockets 68 which radiate at circumferentially 
spaced intervals in a second disc 70 having a chamfered 
upper peripheral side 72' adapted to seat against the 
inner sides of the tongues 62. 

... The unit B is similar in construction with respect to 
the unit A with but few exceptions, and to avoid need. 
less iteration, elements thereof having counterparts in 
the unit A have been assigned the same reference nu 
merals to which a prime mark has been added to differ 
entiate one from the other. 
As is illustrated clearly in FIGURE 4, the lower end of 

... the tubing 12' instead of receiving an ogive-shaped push 
rod guide, is necked down to form an axially externally 
threaded extension 72 that is threadedly connected to the 
internally threaded upper end of the tubing 12. In all 
other respects the two units A and B are identical. 

... It should be here noted that while the drawings illus 
trate the use of only one of the units B, it is to be under 
stood, of course, that two or more of these units could 
be threadedly connected together if so desired. 

- Referring now again more specifically to FIGURES 1, 
2 and 8 of the drawings, it is seen that each of the cut 
ting blades 46 is provided with an elongated substantially 
rectangular scraper plate 74 constructed of a flexible re 
silient material. One end of the scraper 74 is provided 
with a bolt hole 76 while the opposed end is formed 
with a longitudinally extending substantially rectangular 
bolt receiving slot 78. The scraper 74, substantially 
centrally of the ends thereof, is provided with a second 
bolt hole 80. A plurality of bolts 84 (see FIGURE 1) 
extend through the bolt holes 76, 78 and 80 and are 
selectively engaged within any sequential series of bolt 
holes 86 formed in the blade 46, the bolt holes 86 being 
disposed in longitudinally spaced relation relative to each 
other. Each of the plates 74 are formed with zigzag 
raised roughened ribs 87 to abrade the side of the well. 
To utilize the apparatus described immediately above, 

the upper end of the tubing 12' is fixedly connected to 
a collar 88 which is, in turn, threadedly connected with 
the lower end of a swedge 90 having an externally 
threaded upwardly projecting neck 92. Reference nu 
meral 94 denotes an elongated substantially hollow tubu 

- lar member formed with a plurality of fluid outlet per 
forations 96, the element 94 being known in the art as 
a "pup joint” or “fishing neck." The lower end of the 
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to cause the shear pin 30 to engage tightly against the 
truncated end 18 upon release of the push rod 24. In 
moving the push rod 24 downwardly, the collar 40 ex 
erts a pressure on the upper side of the disc 32 causing 
the same to move downwardly relative to the tubing 12 
until the push rod 24 is locked against movement in the 
manner described above. 

After the apparatus 10 passes below the lower end of 
the well casing it enters the gas or oil well bearing stratum 
100, and the enlarged abutment head 26 is caused to ent 
gage against the bottom of the well 102 (see FIGURE 
1). The weight of the apparatus 10 plus the weight of 
the drill stem (not shown) is sufficiently great to cause 
the units A, B to move downwardly and axially with re 
spect to the push rod 24 and shears the pin 30. After the 
pin 18 has been sheared continued downward movement 
of the tubing 12, 12 causes the blades 46 to bow out 
wardly and to project beyond the slots 14. - 

It should be here observed that when the disc 32 has 
been moved downwardly to its lowermost position and Se 
cured therein by means of the shear pin 30, the disc 32 
has also been moved downwardly under the force exert 
ed by the collar 40' which is also secured to the push 
rod 24. Thus the shear pin 30 holds the rod 24 station 
ary with both sets of blades 48, 48 disposed in their 
retracted position. At the same time, and upon shearing 
of the pin 30, both sets of blades 48, 48' are caused to 
expand through their respective slots in the manner de 
scribed above. - 
When the blades 48, 48' have been released, fluid is 

transmitted through the drill stem and is sprayed through 
the pup ioint and fishing neck 94 to wash the face of the 
gas or oil bearing stratum. The tubing 48, 48' being ro 
tatably driven causes the blades 48 and the scraperblades 
74 to cut and abrade the side wall of the well thereby 
freeing the same of its accumulated hardened debris and 
restoring the normal flow of the gas and/or oil. 
Upon completion of the cleaning operation the tubing 

12, 12' is drawn through the well casing together with 
the drill string in the conventional manner. 

Having described and illustrated one embodiment of 
this invention, it is to be understood that the same is of 
fered merely by way of example, and that this invention 
is to be limited only by the scope of the appended claims. 
What is claimed is: 
1. A tool of the character described comprising an 

elongated cylindrical tube having an open upper end and 
a closed lower end, means on said upper end for con 
necting said tube with rotating means, an elongated push 
rod mounted for reciprocation through said lower end, 
said push rod having a portion disposed internally of said 
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tube. and a lower end portion extending below said closed 
end, a disc. mounted for free reciprocation on said push 
rod adjacent said closed end and being free to recipro 
cate within said tube, a collar fixedly secured to said push 
rod and normally engaging the upper side of said disc, 
said disc having a plurality of guide passages extending 
vertically therethrough, said passages being angled in 
Wardly toward said closed end at acute angles relative to 
the axis of the push rod, the side wall of said tube hav 
ing a plurality of longitudinal slots therein, an arcuately 
shaped spring blade disposed in each of said slots, said 
blades having main portions normally extending beyond 
the exterior of the tube, said blades having lower ends 
extending through said guide passages, means on said 
lower ends engaging the lower side of said disc to pre 
Vent upward withdrawal from said guide slots, a second 
disc having a bore slidably receiving said push rod, said 
second disc being disposed adjacent said upper end of the 
tube, said blades having upper ends connected with said 
Second disc, said closed lower end having a plurality of 
passages extending therethrough for passing material cut 
by said blades into the tube. 

2. A tool of the character described comprising an 
elongated cylindrical tube having an open upper end and 
a closed lower end, means on said upper end for con 
necting said tube with rotating means, an elongated push 
rod mounted for reciprocation through said lower end, 
said push rod having a portion disposed internally of said 
tube and a lower end portion extending below said closed 
end, a disc mounted for free reciprocation on said push 
rod adjacent said closed end and being free to recipro 
cate within said tube, a collar fixedly secured to said push 
rod and normally engaging the upper side of said disc, 
said disc having a plurality of guide passages extending 
vertically therethrough, said passages being angled in 
Wardly toward said closed end at acute angles relative to 
the axis of the push rod, the side wall of said tube having 
a plurality of longitudinal slots therein, an arcuately 
shaped spring blade disposed in each of said slots, said 
blades having main portions normally extending beyond 
the exterior of the tube, said blades having lower ends 
extending through said guide passages, means on said 
lower ends engaging the lower side of said disc to prevent 
upward withdrawal from said guide slots, a second disc 
having a bore slidably receiving said push rod, said sec 
ond disc being disposed adjacent said upper end of the 
tube, said blades having upper ends connected with said 
Second disc, said closed lower end having a plurality of 
passages extending therethrough for passing material cut 
by said blades into the tube, said closed end of the tube 
comprising a substantially hollow downwardly tapered 
guide having a central bore receiving said pushrod. 

3. A tool of the character described comprising an 
elongated cylindrical tube having an open upper end and 
a closed lower end, means on said upper end for con 
necting said tube with rotating means, an elongated push 
rod mounted for reciprocation through said lower end, 
said push rod having a portion disposed interially of 
said tube and lower end portion extending below said 
closed end, a disc mounted for free reciprocation on said 
push rod adjacent said closed end and being free to re 
ciprocate within said tube, a collar fixedly secured to said 
push rod and normally engaging the upper side of said 
disc, said disc having a plurality of guide passages ex 
tending vertically therethrough, said passages being an 
gled inwardly toward said closed end at acute angles rela 
tive to the axis of the push rod, the side wall of said 
tube having a plurality of longitudinal slots therein, an 
arcuately shaped spring blade disposed in each of said 
slots, said blades having main portions normally extend 
ing beyond the exterior of the tube, said blades having 
lower ends extending through said guide passages, means 
on said lower ends engaging the lower side of said disc 
to prevent upward withdrawal from said guide slots, a 
second disc having a bore slidably receiving said push 
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6 
rod, said second disc being disposed adjacent said upper 
end of the tube, said blades having upper ends connected 
with said second disc, said closed lower end having a plu 
rality of passages extending therethrough for passingma 
terial cut by said blades into the tube, said closed end 
of the tube comprising a substantially hollow downward 
ly tapered guide having a central bore receiving said push 
rod, the lower end of said push rod being provided with 
an elongated well bottom engaging head. 

4. A tool of the character described comprising a tube 
having open upper and lower ends, means on said upper 
end for connection to rotating means, an upper disc dis 
posed in said tube adjacent to and spaced from the upper 
end and secured to said tube, a lower disc mounted slid 
ably in the tube at the lower end of the tube, said discs 
having axial openings, a push rod axially mounted in the 
tube and extending through the disc openings for end 
Wise reciprocation, said rod having a lower end portion 
extending below the lower end of the tube and terminat 
ing in a Well bottom engaging head, the side wall of the 
tube being formed with circumferentially spaced closed 
vertical slots, outwardly bowed resilient blades having 
main portions normally extending out through said slots, 
said blades having upper end portions fixed to the upper 
disc and lower end portions secured to the lower disc for 
limited vertical movement relative to the lower disc, and 
stop means on the push rod immediately above the lower 
disc, a hollow rod guide secured on the lower end of the 
tube, said rod guide having a perforated side wall and 
a lower end formed with an axial bore slidably receiving 
the push rod. 

5. A tool of the character described comprising a tube 
having open upper and lower ends, means on said upper 
end for connection to rotating means, an upper disc dis 
posed in said tube adjacent to and spaced from the upper 
end and Secured to said tube, a lower disc 
mounted slidably in the tube at the lower end 
of the tube, said discs having axial openings, a push 
rod axially mounted in the tube and extending through 
the disc openings for endwise reciprocation, said 
rod having a lower end portion extending below 
the lower end of the tube and terminating in a 
well bottom engaging head, the side wall of the tube being 
formed with circumferentially spaced closed vertical slots, 
outwardly bowed resilient blades having main portions 
normally extending out through said slots, said blades 
having upper end portions fixed to the upper disc and 
lower end portions secured to the lower disc for limited 
vertical movement relative to the lower disc, and stop 
means on the push rod immediately above the lower 
disc, a hollow rod guide secured on the lower end of the 
tube, said rod guide having a perforated side wall and 
a lower end formed with an axial bore slidably receiving 
the push rod, said lower end portion of the push rod 
having vertically spaced transverse bores therethrough, 
and a shear pin engaged in a selected transverse bore and 
bearing against the lower end of the slot guide with the 
blades in elongated condition wherein the main portions 
of the blades are retracted into said slots. 

6. A tool of the character described comprising a tube 
having open upper and lower ends, means on said upper 
end for connection to rotating means, an upper disc dis 
posed in said tube adjacent to and spaced from the upper 
end and secured to said tube, a lower disc mounted slid 
ably in the tube at the lower end of the tube, said discs 
having axial openings, a push rod axially mounted in 
the tube and extending through the disc openings for 
endwise reciprocation, said rod having a lower end por 
tion extending below the lower end of the tube and 
terminating in a well bottom engaging head, the side 
wall of the tube being formed with circumferentially 
spaced closed vertical slots, outwardly bowed resilient 
blades having main portions normally extending out 
through said slots, said blades having upper end portions 
fixed to the upper disc and lower end portions secured 
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to the lower disc for limited vertical movement relative 
to the lower disc, and stop means on the push rod im 
mediately above the lower disc, and vertically elongated 
scraper plates removably secured to the outer sides of 
the main portions of the blades. 

7. A tool of the character described comprising lower 
and upper sections, said sections comprising tubes having 
upper and lower ends, means reciprocably connecting the 
lower end of the upper tube to the upper end of the lower 
tube, upper discs disposed in said tubes adjacent to and 
spaced from the upper ends of said tubes and secured 
to said tubes, lower discs slidably mounted in the tubes 
at their lower ends, said discs having aligned axial open 
ings therethrough, a push rod extending slidably through 
the disc openings, said rod having a lower end portion 
extending below the lower end of the lower tube and 
terminating in a well bottom engaging head, stops fixed 
on the rod immediately above the lower discs, the side 
walls of the tubes having therethrough circumferentially 
spaced closed vertical slots, outwardly bowed resilient 
blades having main portions positioned in and normally 

0. 

5 

expanded outwardly through the slots, said blades having 
upper end portions secured to the upper discs and lower 
end portions securably and slidably engaged with the 
lower discs, said upper discs having peripheral edges 
spaced from the tube sidewalls, and a hollow rod guide 
secured on the lower end of the lower tube, said rod 
guide having openings in its sidewall communicating with 
the interior of the lower tube, said rod guide having a 
lower end formed with an axial bore through which th 
push rod slides. . 
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