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UNITED STATES 

2,679,293 

PATENT OFFICE 
2,679,293 

CASENG S€RAPER, FOR WIRE ILENIE OR, 
PPE ACTUAATION 

Marion A. Garrison, Los Angeles, Calif., assignor 
to Regan Forge & Engineering Co., San Pedro, 
Calif., a corporation of California, 

Application October 23, 1950, Seria No. 191,712 
(Cl. 166—18) Claims. 

This invention relates to apparatus for use in 
deep Wells, and more especially concerns equip 
ment for scraping the interiors of Weil casings 
and the like to remove accumulations and irregui 
laritieS. 
One object of the invention is to provide Scrap 

ing apparatus of the indicated type which shall 
be exceptionally strong and durable. 
Another object is to provide a scraper con 

struction with yielding or shearable parts which 
will give way upon encountering excessive re 
sistance, whereby to prevent darnage to the 
major parts of the apparatUS and to perrhit its 
recovery. 
A further object is to provide Such a Scraping 

device which may be operated by a Wire line or by 
a, drill pipe or the like, the device to perform its 
craping function when being pulled out by the 
Wire line, and to be inverted when run in on pipe 
so as to perforin the scraping function as it is 
introduced into the well. 
An additional object is to provide a strong 

Scraping tool for wells wherein cutters are posi 
tioned to Swing in Vertical planes and to lie in 
Such planes. When functioning, each cutter to be 
mounted and to operate independently of each 
other cutter. 
A still further object is to provide a scraping 

tool for wells wherein the scraping cutters are 
individually Self-positioned, that is, they move 
to or from operative positions independently 
Without intercentection and without interven 
tion of operating means which must be exter 
nally actated or actuated fron the Surface of a 
well, their positions being determined only by 
friction. With adjacent well surfaces, such as cas 
ing, or by gravity, or by spring means controlling 
the respective cutters. 

It is another object to provide a scraping tool 
in which integral wall portions of the tool body 
enclose non-cominlinicating pockets receiving the 
respective cutterg so that continuous walls and a 
continuous central core render the tool body con 
tinuously rigid from end to end between cutter 
receiving pockets and continuously rigid trans 
versely in the zones between longitudinally 
Spaced cutter-receiving pockets. 

it is a further object to provide a scraper 
structure which will not only remove accumula 
tions, Such as mud, from the inner wall of a 
casing, but will also cut off burrs and the like 
resulting from shooting casing to perforate the 
Same or from other subsurface perforating, and 
another object is to provide a scraping cutter 
arrangement and construction which will scrape 
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entire 360° inner wall expanse of a casing as 
tGO! is AOVed Vertically therein. 

Other objects and the various features of Con 
struation of this improvement will appear from 
the following description and accompanying 
drawings wherein certain exegaplary ein bodi 
inents are shown. 

In the drawings: 
Fig. 1 is a vertical section through a deep well 

casing showing in elevation Cne forgia of scraping 
Coi of this invertica nounted on the lower end 
of a drill pipe or cther tubing for operation as 
the tubing is lowered into the well casing; 

Fig. 2 is a fraganentary view corresponding 
With that of Fig. 1 and indicating the scraping 
tool as being inverted from its position of Fig. 1 
and carried Cin the lower end of a Wire line; 

Fig. 3 is a croSS Section on an enlarged Scale 
taken on the line 3-3 of Fig. i and showing the 
relationship of a pair of diametrically opposed 
scraping cutters; 

Fig. 4 is a fragmentary vertical Section taken 
On the line 4-4 of Fig. 3; 

Fig. 5 is a corresponding fragmentary vertical 
Section on an enlarged scale taken on the line 
5-5 of Fig. 2; 

Fig. 6 is a vertical section and elevation cor 
responding to that of Fig. 1 and showing a modi 
fication; 

Fig. 7 is an enlarged fragmentary section taken 
on the line - of Fig. 6; 

Fig. 8 is a corresponding fragmentary vertical 
Section taken on the line 8-3 of Fig. 7; and 

Fig. 9 is a fragmentary inverted detail of the 
structure of Fig. 8. 
The form of Scraper illustrated comprises an 

elongated Substantially cylindrical body which 
carries and constitutes a housing for the opera 
tive parts. As shown in Fig. 1, the device is suit 
ably proportioned for running into a well casing 
C Whereby to remove from the inner Walls of the 
Casing an accumulation of mud which has been 
employed in drilling operations, or to remove 
burrs which have been formed in perforating the 
lower end of the casing, or to remove other objec 
tionable materials on the inner casing wall. One 
end of the body í 0 is provided with an integral 
neck 2 for a wire line socket or the like, so that 
a Wire line may be attached as indicated in 
Fig. 2 fer rovement of the device up and down in 
the casing C. As seen in Fig. 1, the upper end of 
the body is is provided with a standard threaded 
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tool-joint pin 4 for the attachment of drill pipe 
55 

oi' other pipe P by means of which the apparatus 
maybe noved Within the casing C. 
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To provide for Scraping the inner Wall Of the 
causing C, a plurality of cutters 5 is provided, 
these being preferably arranged in pairs as illus 
trated, and Swingingly mounted to move in Wer 
tical planes and present their Swinging ends in 
eXtended positions for scraping Or cutting pur 
poses. These swinging ends are formed with 
transversely disposed, spaced cutting teeth or 
Cutting edges Sa which preferably are formed On 
horizontal arcs that correspond With the curva 
ture of the inner Wall of the casing C. Each cut 
ter 5 has its inner end pivoted upon a horizontal 
pivot pin 6 which extends into vertical side walls 
T of a corresponding pocket i 8 extending longi 

tudinally of the body O. As shown in Fig. 3, the 
width of each of these pockets is approximately 
equal to the transverse thickness of the corre 
Sponding cutter 5, necessary working clearance 
being provided. For the purpose of retaining the 
positions of the pivot pins f S, which are received 
in corresponding bores 6a, the pins 6 may be 
somewhat shorter than the bores 6d so that 
abutment screws 9 may be set in the ends of the 
bores f6d against the extremities of the pivot pins 
6, as best illustrated in Fig. 3. With this ar 
rangement the heads of the screws 9 are dis 
posed Within the outer contour of the body 9. 
The pockets 8, which receive and house the 

Cutters 5 when in inoperative positions, prefer 
ably are arranged in pairs, the pockets of each 
pair being at the same level and being diamet 
rically opposed So that they are positioned back 
to-back as best illustrated in Figs. 4 and 5. In 
order to insure adequate strength in the body 
and to brace the same in directions at light 
angles to the respective side walls I, the pockets 
í8 of each pair are separated by an integral, ver 
tically disposed strengthening back wall 28 which 
thus extends longitudinally of the body 0 as do 
the side walls . To insure further strengthen 
ing of the body 8, each pair of pockets fa is lon 
gitudinally Spaced an appreciable distance from 
each adjacent pair of pockets 8, thereby provid 
ing all intervening transverse web 2 of extent 
equal to the full cross section of the body O and 
integral with all wall portions 7 and 20 which 
enclose the pockets 8 both above and below. 
This maintains a very rigid body construction. 
These Separating parts between the various pock 
ets i 8 are imperforate and therefore render the 
pockets 8 non-communicating. In this respect 
it will be observed that the bores 6a, which re 
ceive the pivot pins f6, open exteriorly, do not 
extend from one pocket to another, and do not 
provide pocket communication. 

For the purpose of positioning the cutters 5 
in Operative Scraping position for movement of 
the tool in one direction, while at the same time 
permitting them to retract for movement of the 
tool in the opposite direction, coil springs 22 are 
mounted about the pivot pins 6 in slots 23 pro 
vided in the middle portions of the inner ends of 
the Cutters , one end of each spring 22 bearing 
against the back wall 20 of the respective pocket 
8 and the other end bearing against the back 

wall 23d of the slot 23. With this construction 
the Springs 22 urged the cutters í5 outward into 
operative position where they are retained by 
means of Stop pins 24 extending across the re 
Spective pockets in positions parallel to the pivot 
pins 6 and in locations to stop the cutters 5 in 
the full line positions shown in Figs. 4 and 5. In 
this form of the invention, the stop pins 24 con 
veniently serve also as shear pins, being made 
of such metal as will shear off should forces ex 
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erted on the transverse cutter teeth 5a at the 
outer ends of the cutters 5 reach any predeter 
mined value, thereby protecting the apparatus 
against damage from Such forces. Should Such 
a shearing action take place, the sheared out 
portion will be moved through the accumulated 
muid to a position Such as indicated in broken 
lines at 24d in Fig. 4. When the corresponding 
cutter 5 has been So noved, it ray assume the 
broken line position at the light of Fig. 4. If 
moved in the opposite direction Such cuttei' is 
may assume the broken line position shown in 
Fig. 5. 
Thus, whether the apparatus be run into the 

casing C on drill pipe P, as indicated in Fig. 1, 
wherein the cutters 5 will assume the operative 
positions shown in full lines in Fig. 4, or whether 
the apparatus first be run into the casing C on 
a Wire line as indicated in Fig. 2, during which 
operation each cutter 5 is retracted toward the 
position indicated in broken lines in Fig. 5, the 
cutters 3 thereafter assuming the full line oper 
ative position of Fig. 5 as the device is drawn up 
ward by the wire line L, the inside of the casing C 

5 is scraped clean by the cutting teeth 5d. by real 
son of the fact that the teeth 5a are properly 
positioned by the stops 24. By these means mud 
or other deposit is readily removed from the in 
terior of the casing C, and also obstructions Such 
as burrs formed on the inside of the casing C 
by shooting or otherwise perforating the latter in 
the well hole will be cut away. 

In order that the entire internal circumferen 
tial wall of the casing C may be cleaned or other 
Wise Smoothed, several pairs of cutters 5 are em 
ployed, preferably in slightly overlapping rela 
ticnship as best indicated in Fig. 1, and these 
pairs are staggered or helically arranged at Suc 
cessively lower levels as also illustrated in Fig. i. 
This arrangement assures adequate Strength in 
the body of the instrument and also insures 
Scraping of the entire innel wall. If, during the 
scraping operation, the cutting teeth 5a of the 
cutters 5 encounter a high resistance sufficient, 
for example, to cause other injury to the device, 
the stop pins 24, which as has been indicated 
above are also shear pins, will have their engaged 
portions sheared off, whereby the strain on the 
respective cutters is relieved by movement there 
of into a position such as is indicated by broken 
lines at the right of Fig. 4, accumulated mud or 
the like yielding sufficiently readily to permit the 
neceSSary retl'action. s 
A rinodified form of Scraping apparatus is shown 

in Figs. 6 to 9. This comprises approximately the 
Sane body 0 adapted to be lowered into a well 
casing C on the end of a Wire line L received in 
the same rope socket í2 at one end of the body 
0 as in the other form, the body ? 5 also carry 

ing at its opposite end the same tool-joint pin 4 
to which may be attached either a nose piece N 
as shown in Fig. 6 or drill pipe P as shown in 
Fig. 9. With this construction, the same type 
of cutter 5 used in the form of FigS. 1 to 5 may 
be employed, or a slightly modified form of cutter 
35 as illustrated in Figs. 6 to 9 may be used. 
These cutters 35 (or 5) have their inner ends 
pivoted upon pivot pins 36, which, in this form 
are also shear pins. Here, instead of having the 
cutters 35 bear upon pins like the pins 24 of Figs. 
1 to 5, they bear upon shoulders 34 (Fig. 8) at 
the corresponding circumferential portions of the 
body O which thereby act as fulcrum points. 
The cutters 35 work in the ends of elongated 

pockets 38 which, as seen in Figs. 6 and 8, are 
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open at their lower ends to receive the inher end 
portions of the cutters 35. The pockets 38 are 
arranged back to back in pairs so as to leave a 
Solid back. Wall 3 between each pair which in 
effect is a core extending the full length of the 
body }. If desired, there may be at each level 
only one pair of pockets 38 as in the form of Fig. 
and Fig. 3, but, by iraking the cutters 35 slf 

ficiently sheit, as illustrated especially in Fig. , 
two pairs of pockets 33 may be arranged at each 
level. In either arrangement there is no intér 
communication between any of the pockets 33, 
and pockets at any given iavel a:'e Sufficiety 
spaced fron pockets 38 above or below to provide 
a solid transverse web integral with the back. 
wall orº core £i {3, so that, as in the other form, the 
body & is congrised of a rigid integral structure 
formed by the core 48 &nd webs is , theire being 
no conamunication throgh these DarüS betrYeël 
pockets 38 either at the 33me level or at different 
levels. 
Wen C. Werig te device on the Wire line I 

or the like, y the parts in the relative posi 
tions show; in FigS. 6 and 3, each cutter 33 nay 
retract toward the broken line position ShoWin ait 
tiae right, cf i'jig. 8 against a respective Spring 2 
which may be disposed in a slot 3 in the innet' 
portion of the respective cutter 35, one end of 
each spring 32 being in bedded in the cutter body 
35 and its oposite end bearing on the adjacent 
botto: Wall of the respective pocket 8. 
For the p3rose of withdrawing any cutter 35 

whose pivot, pin 35 may have been sheaired upon 
encountering excassive resistance as the device is 
being withdrawi by the wire line I, and by reason 
of its fictiming action on a bearing shoulder 
35, a coil spring 34 is positioned in a partialiy 
enclosed portion of the respective pocket 33, one 
eind thereof being in the form of an eye 45 receiv 
ing the respective pivot piin 36 and the other endi 
thereof extending upwardly and forming an eye 
46 which receives an anchor screw 43. The inner 
end of the anchor screw 38 is threaded into the 
back wall portion 43 of the body it and Serves 
to carry and position an outer closure plate 3) 
in conjunction with a second anchor Screw 52. 
Proper spacing of the closure plate 5) is accorn 
plished through the in earns of Spacers if having 
bores through which the screws 8 and 52 pass. 
The sities of the closure plates 5 fit flush into 
the peripheral portions of the respective elon 
gated pockets 38, their upper ends, as seen in Fig. 
8, fitting against the top walls of the pockets 33. 
In this hanner each pocket, 32 is closed except 
in the region of the respective cutter 35. 
When installed in the operating position shown 

in Fig. 8, each spring is expanded sufficiently to 
pull a sheared pin 35 and its cutter 35 up into 
the broken line position shown at the left of Fig. 
8 so that sich cutter 3 may clear any obSt'UC 
tion on tile inner wais of the casing C which 
caused the appžication of the shearing strain. 
This night have restilted, for example, by en 
gagement With an excessively Harge Oi Stirong 
burr or other inwardly directed projection pro 
duced by dienting or perforating with an exter 
nally applied force. As indicated in Figs. 6 and 
8, scraping of the inner walls of the casing C will 
be effected by upward diait, on the wire line : 
following introduction of the instrument into the 
lower portion of the casing as required. How 
ever, by inverting the instrument from te posi 
tion of Figs. 6 and 8 to the position indicated in 
Fig. 9, and attaciling to the threaded pin an 
appropriate length of the drill pipe P, Scraping 
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may be effected by lowering of the device on the 
lower end of the drill pipe P, or similar pipe, the 
Springs A2 being relied upon to project the re 
Spective cuttei's 35 into operative position as in 
dicated. 
With either of the forms illustrated, the shaw 

ing instrument is moved to forn a scraping func 
tion by operation of the wire line , or the drill 
pipe P, in accordance with which end of the in 
Strument is directed upward, the cutters 5 and 
35 being respectively movable into operative 
SC:2ping position as shown and as above described. 
Silipid 6xcessive resistance be encountered when 
C?erating a device of figs. 1 to 5, the respective 
Shea piis 24 will he sheared so as to permit the 
fespective cutters to hove back into the respective 
pockets 8, Such as the position indicated in 
bi'oken lines at the right of Fig. 4. In the case 
Of iline meeting of Such resistance by cutters of 
the form of Figs. 6 to 9, the respective pivot pins 
36 Will shaar so that the respective springs 34 will 
Jull the cutters up into the pockets 38 as illus 
trated at the left of Fig. 8 in broken lines. 

F't'om the foregoing it will be obvious to those 
skilled in the art that the structures of this in 
Vention may be readily lowered into a well casing 
and withdrawn therefroin, by using either a wire 
iine or a driil pipe as the actuating agent, the 
Shear pins 24 or 38 yielding to protect the appa 
rails against loss oi breakage if excessive re 
Sistance is encountered by the cutting edges of 
the cutte's 5 and 35. It will also be apparent 
that by arranging the various groups of cutters 
in Staggered reiationships as illustrated in Figs. 
1 and 6 in particular, the entire circumference 
of the interior of the casing C may be engaged by 
the Cutters and properly scraped or cleaned. 

I claim as may invention: 
1. in CORYabination in a casing scraper: an 

elongated housing providing a plurality of longi 
Euclinaily extending pockets opening upon the 
side of the housing; transverse givot means 
mounted in said housing and extending across 
Said pockets; cutters having inner portions 
nouted on Said transverse pivot means and 
adapted for projection of outer cutting portions 
laterally from Said pockets in longitudinal 
planes into cutting positions beyond said housing, 
Said pockets being of sizes to enclose completely 
their respective Cutters When their cutting por 
tions are in retracted positions; and bearing 
iaeans carried by Said housing at each of Said 
pockets and adjacent, the respective pivot means 
and in position to be engaged by the respective 
Cutter When in projected cutting position, one 
means of said bearing and pivot neans for each 
cutter being shearahle under application of ex 
cess force to the respective Cutter and being io 
cated in the respective pocket, each cutter hav 
ing means for retaining SUch cutter in a with 
drawn position in its rocket upon shearing of said 
Shearabole nearnS. 

3. A combination as in claim wherein each 
bearing means is a sheatable bearing member ex 
tending across the respective pocket adjacent said 
pivot means and constitutes said shearaible means. 

3. A combination as in claim 2 including spring 
means connected to each Cutter to withdraw the 
respective cutter into its pocket upon shearing of 
Said shearable bearing member. 

4. A combination as in claim 1 including neans 
With which each cutter is connected to withdraw 
the respective cutter into its pocket upon shearing 
of its shearable means. 

5. A combination as in claim 1 including at 

  

  




