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My invention relates to means for servicing oil 
wells and more particularly is directed to a me 
chanical device for cleaning perforations in an 
oil Well liner. 
When an oil well is in production the perfora 

tions in the oil well liner through which fluids 
flow from the Surrounding formations tend to 
become clogged with resultant reduction of oil 
flow. The clogging may be caused by solids from 

10, the well strata, by the formation of scale, or by 
corrosion arising from chemical action. In any 
event progressive clogging is inevitable under the 
best operating conditions and periodical clean 
ing of the perforations is necessary if the pro 

5 duction of the well is to be maintained. 
Mechanical cleaning of liner perforations, as 

distinguished from chemical and hydraulic pro 
cedures, provides positive action against the clog 
ging material and may be completed in a thor 

go ough manner in a relatively short operating pe 
riod. Mechanical cleaning of liner perforations, 
however, involves serious difficulties because of 
the remoteness of the liner from the operator, 
the multiplicity of the perforations that must 

is be reached mechanically, the relatively small 
size of the perforations, the tenacity and Solid 
character of the clogging material, the danger 
of the mechanical cleaning device becoming 
lodged in the liner, and the possibility of clean 

sh ing members binding or breaking off in the 
liner perforations. 
The general object of my invention is to meet 

these various difficulties in the design of an ef 
ficient mechanical device for rapidly and thor 
oughly cleaning the multiple perforations in an 
oil well iner. 

For the purpose of performing the cleaning 
'operation in a rapid manner, I provide a plu 
rality of cleaning members on a common car 

5. 

plurality of cleaning members to reach all of 
the perforations of a liner. To this end I dis 
tribute the cleaning members in radial dispo 
sition throughout the whole circumference of the 
liner. A feature of my invention is the concep 
tion that the registration of the cleaning mem 
bers with the various perforations may be fur 
ther favored by progressively rotating the clean 
er assembly and that such progressive rotation 
may be derived from the twisting and untwisting 
of a cable through the medium of a differential 
Swivel. 
One object of my invention is to provide pry 

ing action to dislodge material from the perfora 
56 tions, the prying action being at least in part 

50 

rier. One object of my invention is to cause the 

(C.166-18) 
directed inward to force a substantial portion of 
the clogging material into the interior of the 
lining. In the preferred form of my invention I 
propose to apply the prying action alternately 

opposite directions against each perfora- 5 
ion. 
Another object of my invention is to provide 

a construction for a mechanical perforation 
cleaner that is yielding in certain unimportant 
respects to reduce the danger of the device bind 
ing in the liner and to reduce the likelihood of 
cleaning members binding or breaking in the per 
forations. More specifically stated, it is my ob 
ject to make the carrier for the cleaning mem 
bers substantially smaller than the liner in cross 
Section and to mount the cleaning members on 
the carrier in what may be termed a floating 
manner, the cleaning members being extended 
from the carrier and adapted to yield both by 
retraction and by rotation. It is my further ob 
ject to employ cleaning members adapted to 
yield by rotating from one disposition through 
horizontal to a reverse disposition when directed 
against and carried past any formidable ob 
struction on the inner surface of the liner. 
The above and other objects of the invention 

will be apparent from the following detailed de 
scription, taken with the accompanying drawing. 
In the drawing, which is to be taken as illus 

trative only: 
Fig. 1 is a perspective view of a device com 

prising the preferred form of my invention; 
Fig. 2 is an axial section on a greatly enlarged 

Scale of the upper end of the device, the sec 
tion including the uppermost perforation-clean 
ing member; 

Fig. 3 is a transverse section taken as indi 
cated by the line 3-3 of Fig. 2; 

Fig. 4 is a fragmentary longitudinal section of 
the device in a perforated liner showing the dis-' 40 
position of a perforation-cleaning member at the 

0 
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end of a downward movement of the carrier; 
Figs. 5 to 8 are similar views in side elevation 

showing Successive positions of the perforation 
cleaning member at successive points in the 
Subsequent upward movement of the carrier; 

Figs. 9 and 10 are similar views showing the 
disposition of the perforation-cleaning member 
at successive points in the downward movement so 
of the carrier; and 

Fig. 11 is a longitudinal section through an oil 
well. tubing or liner showing the manner in 
which a perforation-cleaning member, may be 
rotated through horizontal to a reverse position iss 

45 
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if the member is forced against an obstruction 
on the inner surface of a tubing or liner. 
The device shown in the drawing comprises a 

plurality of cleaning members 20 movably and 
is yieldably mounted on a frame or carrier 2, the 

carrier being adapted for attachment to the 
lower end of a cable 22., Preferably the clean 
ing members 20 are in the form of blades and 
are both retractable and adapted for pivotal 

10 movement. It is also to be preferred that the 
radial dimensions of the blades 2 with respect 
to the axis of the carrier 2 be distributed 
through 360°. It is apparent that the indicated 
relationships and functions may be achieved in 

15 various structural arrangements. The particul 
lar construction shown in the drawing has out 
standing advantages that have made it a suc 
cess in commercial practice. 
The carrier 2 is preferably a metal member 

20 that is H-shaped in cross section, the member 
comprising two longitudinal side walls 24 and 
25 interconnected by an intermediate wall or web 
2B. To permit the blades 20 to retract, the blades. 
are slidingly mounted in the carrier 2, and to 

25 permit the desired pivotal movement vertically of 
each blade relative to the carrier, each blade is 
mounted in a longitudinal slot 2 in the carrier 
web, 26. To achieve the required distribution of 
the blades, with respect to the circumference of 

30 a perforated liner in an oil well, the blades are 
mounted to extend alternately from the opposite 
faces of the carrier web 26 and the carrier is 
formed to what may be termed a twisted Con 
figuration, the carrier including the web 26 be 
ing progressively twisted 180° about its longi 
tudinal axis between the upper and lower ends 
of the carrier. 
To limit the extension or outward movement 

of each cleaning, member or blade 20, stop means 
40 30 is provided at the rear end of the blade to 

abut the corresponding face of the carrier-Web 
26. In the particular construction shown, the 
stop means comprises a pin 3 on which is ro 
tatably mounted a pair of sleeves 32 on Opposite 

45 sides of the blade to function as rollers and there 
by favor free vertical movement of the stop means 
within the range permitted by the longitudinal 
slot 2. 

Preferably each of the slots 2 is of flaring con 
50 figuration as viewed in longitudinal section. Fig. 

2 shows a slot 27 having a relatively short lon 
gitudinal dimension A at One face of the carrier 
web 26 and a substantially, greater longitudirial 
dimension B at the opposite face, the shorted di 

65 mension being on the face against which the stop 
means 30 abuts and the longer dimension being 
on the face from which the blade extends out 
ward from the carrier. It will be noted that a 
slot 27 of the indicated configuration permits ro 

60 tation of the corresponding blade 20 through a 
relatively extensive vertical arc about the stop 
means 30 as a pivot, but at the Same time re 
stricts the vertical movement of the pivot to a 
range substantially less than the maximum di 

65 mension of the slot. I have found that if a blade 
having a width of approximately 56' is to be 
mounted in a carrier-Web approximately 4' 
thick, a slot of the required configuration and di 
mensions for the blade may be cut with a cir 

70 cular cutter 3%' in diameter, the cutter being 
caused to penetrate the web from one side of 
the web sufficiently to make a cut approximately 
14' long on the other side of the web. 
A yielding means for urging the leading or ex 

75 tended end of the blade Outward from the car 

rier 2 may comprise a leaf spring 35 of bowed 
configuration confined between the face of the 
carrier-web 26 and some projection on the blade, 
each end of the bowed leaf spring being bent out 
ward to form a foot 7 in sliding contact with the is 
face of the carrier-Web. In the particular con 
struction shown, each leaf spring 35 is apertured 
to receive the corresponding blade 20 and presses 
outward against a cotter pin 36 that is mounted 
in the blade. To permit a degree of vertical to 
movement of the blade 20 with respect to the 
leaf spring 35 the aperture in the leaf spring 
through which the blade extends may be in the 
form of an extensive longitudinal slot 38. It will 
be noted that the range of pivotal movement of 15 
the blade permitted by the slot 38 increases if 
the leaf spring 35 is flattened toward the face 
of the carrier-web 26, and it will be noted that 
since the spring is in sliding relationship to the 
carrier-web, the slot 38 in the spring in no case 20 
imposes a final limit on the vertical movement 
of the blade in either direction. 
In the preferred form of the device shown in 

Fig. 1 the succesive blades 20 are disposed on 
Opposite faces of the carrier-web. 26. Such an $25 
arrangement permits the successive blades to be 
relatively close together since one bowed leaf 
Spring 5 may longitudinally overlap another 
without interference in function. 

It is apparent that after the carrier 2 is low- 80 
ered on the cable 22 into a perforated oil well 
liner, any vertical movement of the carrier will 
CauSe Some of the blades 20 to register with liner 
perforations to achieve some cleaning effect. It 
is contemplated that in the preferred practice of 
my invention a spudding action will be employed, 
the cable being reciprocated by a crank or other 
means at the Surface of the well. In the pre 
ferred procedure the device will be lowered first 
to the lower end of the perforated liner, spudded 40 
through a suitable range of say 18' for a short 
Operating period, and then raised, say, 12' to 
18' for another spudding period, the device be 
ing elevated in this manner by stages through 
the length of the perforation zone. 45 
The variation in the load imposed on the ca 

ble 22 when the cable is spudded or reciprocated 
in the described manner causes the cable to al 
ternately twist and untwist. The lower end of 
a 5000 foot cable carrying my device may spin 0 
as much as fifty revolutions on each of the op 
posite strokes of the cable. To prevent a torque 
of undesirable magnitude from being transmit 
ted from the lower end of the cable 22 to the car 
rier 2, I may attach the carrier to the cable by 55 
a SWivel connection. A feature of the preferred 
form of my invention is the concept of incorpo 
rating a diferential effect in such a swivel where 
by the alternate twisting and untwisting of the 
cable rotates the carrier progressively in one di- 0 
rection to favor thoroughgoing exploration of 
the liner interior by the plurality of cleaning 
blades 20. 
The construction of Such a Swivel may be un 

derstood by referring to Fig. 2. The lower end of 
the swivel, generally designated 40, is connected 
with the carrier 2 by a knuckle joint that in 
cludes a knuckle member 4 and a pin 42. The 
upper end of the swivel 40 is connected to the 
cable 22 by a tool joint, the upper end of the 70 
swivel being formed as a pin collar 43 to engage 
a box collar 44 that is mounted on the end of 
the cable. 
The pin collar 43 is hollow and is threaded 

onto a special bearing bushing 45 at its lower is 
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end. A shank 47 of the knuckle member 4f ex 
tends axially through the bushing 45 into the 
interior of the pin collar 43, and screw-thread 
edly carries on its inner end a nut or threaded 

5 collar 49 to serve as a thrust collar, the nut Or 
collar 49 being secured against rotation by a lock 
nut 50 carrying a cross pin 5. To minimize fric 
tion and encourage the desired differential effect, 
a ball-bearing 52 is interposed between the thrust 

10 collar 49 and the upper end of the bearing bush 
ing 45. The knuckle member 4 is tapered just 
below the shank 47 to form a conical shoulder 
54, and the lower end of the bearing bushing 5 
is cut away to form a conical seat 55 comple 

5 mentary to the shoulder 54. 
The maximum load imposed on the cable 22 

is at the end of the downward stroke and the be 
ginning of the upward stroke at which time the 
inertia of the descending carrier is overcome and 

20 the upward movement is initiated. The cable 
untwists for a number of revolutions as this load 
rises to maximum. The untwisting rotation at 
the lower end of the cable has relatively little 
direct effect on the carrier 2, since any torque. 

25 transmitted must pass through the ball-bearing 
52. At the end of the upward stroke and the 
beginning of the downward stroke, the load in 
posed on the cable drops sharply and the inertia 
of the upwardly moving carrier tends to carry 

30 the conical shoulder 54 into at least momentary 
engagement with the conical seat 55. At the 
time of contact between the shoulder and the seat 
the drop in the load on the cable permits the 
cable to twist back toward unstressed disposition, 

35 the lower end of the cable turning in the direc 
tion of tightened twist, and at such time the rel 
atively high friction caused by the contact be 
tween the shoulder 54 and the seat 55 causes ap 
preciable torque to be transmitted from the cable 

40 to the carrier. 2. It is apparent that because 
of this temporary friction the twisting 'action 
of the cable at the top of the cable reciprocation 
has a greater rotative effect on the carrier than 
the untwisting action of the cable at the bottom 

45 of the reciprocation. In consequence the carrier 
tends to be rotated progressively by the Succes 
sive reciprocations of the cable 22, especially if 
the reciprocation is at a sufficiently rapid rate to 
favor frictional contact between the conical 

50 shoulder 54 and the conical seat 55. , 
The operation of my invention may be readily 

understood from the foregoing description and 
may be further appreciated by considering Figs. 
4 to 10. Fig. 4 taken at the bottom of a down 
ward stroke of the device shows an upwardly 
pointing blade 20 just below a perforation 60 
in an oil well liner 6. Fig. 5 taken in the early 
part of the subsequent upward stroke shows the 
blade 20 extending into the perforation 60, the 

60 blade pressing against the upper end of the per 
foration in a highly effective manner. The per 
foration may be either a circular aperture or a 
longitudinal slot. As indicated in Fig. 6 the en 
gagement of the blade with the perforation 60 
causes the blade to be swung through a horizontal 
position as the carrier 2 proceeds upward from 
the position of Fig. 5. With continued upward 
movement, the blade is swung downward through 
horizontal to the position indicated by Fig. 7, 

70 and it is to be particularly noted that as the blade 
swings downward between the positions of Fig. 
6 and Fig. 7 and continues to swing downward 
to withdraw from the perforation 60, the blade 
performs a prying operation, the fulcrum of the 

76 prying action being at the upper end of the per 

3 
foration and the prying action being such that 
the blade tends to force material from the per 
foration into the interior of the liner 6. The 
prying action is positive and there is no possi 
bility of the inwardly displaced material subse- 5 
quently clogging the perforated liner. 
As the reciprocation of the device is continued, 

the same blade or some other blade approaches 
the same perforation 60 in a downward direction 
as indicated in Fig. 9 to penetrate with cleaning 10 
action the lower end of the perforation 60 and 
then to exert a prying action from the lower end 
of the perforation. It is apparent that when 
the device is properly operated, each perforation 
will be alternately penetrated from above and is 
below in the manner described. By periodically 
shifting the range of reciprocation upwardly, the 
perforated extent of the liner is eventually trav 
ersed in a thoroughgoing manner. 
The blades 20 will be effective for clearing the 20 

perforations whether the blades are pointed or 
not. The blades should be pointed, however, to 
facilitate penetration and in the preferred form 
of my invention I provide rounded points. The 
rounded configuration of the leading end of the 2. 
blade permits the blade to ride over minor ir 
regularities in the inner Surface of the liner 6 
without binding. 
In the preferred form of my invention the 

length of each of the blades 20 is slightly less 80 
than the inside diameter of the perforated liner 
6 into which the device is to be lowered. The 
purpose of this dimensional relationship is to 
permit a blade to be rotated past horizontal when 
the leading end of the blade is blocked by some 
formidable obstruction in the liner. Fig. 11, for 
example, shows a deposit or projection 62 on the 
inner surface of the liner 6 that blocks the path 
that would normally be taken by the point of a 
blade 20 as the carrier 2 moves upward. My 40 
yielding construction permits the blade to retract 
and pivot about the obstruction, the blade in 
pivoting Swinging through a horizontal position 
and then pointing downward to ride over the ob 
struction as the blade continues to be carried up- 45 
ward by the carrier. It is apparent that a blade 
floatingly mounted to yield in the various ways 
described above will not jam in the liner nor in 
the perforations of the liner. Notwithstanding 
the yielding construction, positive and effective 50 
cleaning action may be obtained by using leaf 
springs of proper strength. If it is desirable to 
increase the strength of the leaf spring action 
for employment in some particular well, a rela 
tively strong set of leaf springs may be sub-.5 
stituted for the usual leaf springs, but in my 
preferred practice Imerely superimpose a second 
leaf spring On each of the original leaf springs to 
provide two Springs acting On each blade. 
One of the features of my invention is that it to 

may be employed for the purpose of exporing an 
oil well to ascertain the depth of a perforated 
liner in the oil well. The faces of the blades 20 
become Scratched or otherwise visibly worn only 
when they penetrate perforations in oil well 65 
liners. It does not require any special skill to 
note the condition of the blades prior to lowering 
of the device in a well and then again to note the 
condition of the blades after the device is with 
drawn from the well to ascertain whether or not 0 
the blades have penetrated perforations. In one 
practice I coat the blades with paint or some 
quick drying material prior to the lowering of 
the device into the well, and after the device is 
withdrawn only a glance is necessary to ascer 
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is 

40 

cleaning member. 
45 

55 

80 

70 

4. 
tain whether or not the coating on the faces of 
the blades has been scratched. The device is 
lowered to successively lower levels in the oil well 
and withdrawn to note the condition of the 
blades after each of the successive levels is 
reached. Whenever the process progresses to the 
actual level of the perforated liner fresh marks 
are scratched on the blades and are observed by 
the operator in the course of the next inspection 
at the top of the well. 
The foregoing description of a preferred form 

of my invention given in specific detail for the 
purpose of illustration and disclosure will sug 
gest to those skilled in the art various changes, 
modifications, and substitutions that do not de 
part from my underlying inventive concept, and 
I reserve the right to all Such changes, modifica 
tions, and substitutions that properly come with 
in the scope of my appended claims. 
I claim as my invention: 
1. A device for cleaning perforations in an oil 

well liner, including: a carrier adapted for up 
and-down movement in the liner; a plurality 
of cleaning members extending laterally from 
the carrier, each of said cleaning members being 
mounted on the carrier for both pivotal move 
ment and bodily shift towards the carrier; and 
yielding means acting between the carrier and 
said cleaning members to urge the cleaning mem 
bers bodily outward from the carrier towards ex 
tended positions of the cleaning members thereby 
to cause the cleaning members to enter perfora 
tions in said liner. 

2. A device for cleaning perforations in an oil 
well liner, including: a carrier adapted for up 
and-down movement in the liner; a plurality of 
pivot members; yielding means normally extend 
ing laterally from the carrier and yieldingly urg 
ing said pivot members outward from the carrier; 
and a plurality of cleaning members retractably 
extending outward from said carrier, each of said 
cleaning members being mounted on one of said 
pivot members to rotate about the axis of the 

3. A device for cleaning perforations in an oil 
well liner, including: a carrier adapted for up 
and-down movement in the liner, said carrier 
having a plurality of longitudinal slots of flaring 
configuration in longitudinal section; a plurality 
of cleaning members slidingly mounted respec 
tively in said slots and extending laterally from 
the carrier in the directions in which said slots 
are flared; a plurality of leaf springs, each of 
said leaf springs being slidingly mounted on said 
carrier in engagement with one of said cleaning 
members to urge the cleaning member outward 
from the carrier into liner perforations; and 
stop means to limit. said outward movement of 
each cleaning member at an extended position 
and to provide a pivot for the extended cleaning 
member to rotate with a prying action in a liner 
perforation. 

4. A combination as set forth in claim 3 in 
which each of said stop means is movable ver 
tically within a range permitted by the length 
of the corresponding longitudinal slot in the car 
rier and in which each of said cleaning members 
extends through a longitudinal slot in the cor 
responding leaf Spring. 

5. A device for cleaning perforations in an oil 
well liner, including: a carrier adapted for up 
and-down movement in the liner; a plurality 
of cleaning members extending laterally from 
said carrier, each of Said cleaning members being 
slidingly mounted in said carrier; yielding means 
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acting between said cleaning members and car 
rier to urge the cleaning members outward from 
the carrier into liner perforations; and means 
to limit the outward movement of each cleaning 
member at an extended position and to provide 
a pivot for the extended cleaning member to 
permit the extended cleaning member to rotate 
with a prying action in a liner perforation. 

6. A device for cleaning perforations in an 
oil well liner, including: a carrier adapted for 
up-and-down movement in the liner; a plurality 
of laterally directed cleaning members, each 
cleaning member being mounted on said carrier 
for both pivotal movement and movement lon 
gitudinally of the cleaning member; and yielding 
means acting between the carrier and said clean 
ing members to urge the cleaning members later 
ally outward from the carrier thereby to cause 
the cleaning members to enter perforations in 
said liner, each of said cleaning members being 
shorter than the internal diameter of said liner 
to permit the cleaning member to retract and 
Swing through a horizontal position when the 
carrier moves the outer end of the cleaning 
member against an obstruction in the liner. 

7. A device for cleaning perforations in an oil 
well liner, including: a carrier having a plurality 
of longitudinal slots; a plurality of cleaning 
members, each of said members being slidingly 
mounted in one of said slots to move outward 
and inward relative to the carrier and being 
adapted for pivotal movement up-and-down in 
the slot; and yielding means to urge each of said 
cleaning members outward from the carrier into 
a liner perforation. M 

8. A device for cleaning perforations in an oil 
well liner, including: a carrier having a plurality 
of longitudinal slots; a plurality of cleaning mem 
bers directed laterally from said carrier, each. 
of said cleaning members being slidingly mount 
ed in one of Said slots for outward and inward 
movement relative to the carrier and for up 
and-down Swinging movement; stop means near 
the inner end of each cleaning member to limit 
the outward movement of the cleaning member; 
and yielding means engaging each of said clean 
ing members at a point spaced outward from 
Said stop, said yielding means being adapted to 
urge the cleaning member outward to penetrate 
a liner perforation. 

9. A device as set forth in claim 8 in which 
said yielding means comprising a spring means 
with a slot embracing said cleaning member and 
in which said spring means exerts force against 
means projecting from the cleaning member. 

10. A device as set forth in claim 1 in which 
each of said cleaning members is shaped in pro 
file at its outer end to ride over minor irregulari 
ties in the inner liner surface when the cleaning 
member is forced along said surface with its 
Outer end foremost. y 

11. A device for cleaning perforations in an oil 
well liner, including: a carrier having a plurality 
of longitudinal slots, said carrier being of twisted 
configuration to dispose said slots in various 
radial directions relative to said liner; a plu 
rality of cleaning members, each of said members 
being slidingly mounted in one of said slots to 
move outward and in Ward relative to the carrier 
and being adapted for pivotal movement up-and 
down in the slot; and yielding means to urge each 
of said cleaning members outward from the car 
rier into a liner perforation. 

12. A device as set forth in claim 11 in which 
said carrier in configuration is twisted through 
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at least approximately 180' and in which clean 
ing members of said plurality of cleaning mem 
bers extend from opposite faces of the carrier 
whereby the directions in which the cleaning 
members extend range through 360°. 

13. A device for cleaning perforations in an 
oil well liner, including: a carrier adapted for 
up-and-down movement in the liner; a plurality 
of members mounted on said carrier for move 
ment outward from the carrier into perforations 
of the liner; means to attach the carrier to a 
cable for lowering into said liner and Subsequent 
reciprocation in the liner; and a differential 
bearing between the carrier and Said attaching 
means offering Substantially greater resistance to 
relative rotation in one direction than in the 
opposite direction thereby to cause the alternate 
twisting of the cable in the course of said recip 
rocation to cause progressive rotation of the car 
rier in one rotary direction. 

14. In an apparatus for cleaning perforations 
in an oil well liner including a cable, a carrier 
connected with the cable and a plurality of men 
bers on the carrier for penetrating the liner per 
forations, the combination therewith of: a thrust 
bearing for transmitting force in one direction 
between said cable and carrier; and a second 
thrust bearing for transmitting force in the op 
posite direction between said cable and carrier, 

5 
said second thrust bearing being adapted to pro 
vide greater resistance than the first thrust bear 
ing to relative rotation between the cable and 
carrier whereby alternate twist in the cable when 
the cable is reciprocated will cause the carrier 
to rotate progressively in one rotary direction. 

15. The method of employing a device with 
perforation-penetrating members to explore an 
oil well to ascertain the location of a perforated 
liner therein, said method comprising the steps 
of: noting the condition of surfaces of said per 
foration-penetrating members; lowering said de 
vice into a well, to a known depth; withdrawing 
the device from the well; and noting the con 
dition of the surfaces of said perforation-pene 
trating members to ascertain whether or not said 
surfaces have been scratched by the penetration 
of perforations by said members. 

16. The method of employing a device with 
perforation-penetrating members to explore an 
oil well to ascertain the location of a perforated 
liner therein, said method including the steps of: 
coating surfaces of Said members that make con 
tact with the material of a liner When the men 
bers penetrate perforations of the liner; lowering 
said device into the Well to a known depth; and 
withdrawing the device from the Well to note 
the condition of said coating. 

SAMUEL. W. SMITH. 
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