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. 
`CFhe present invention:rêlates-tozartoolor:device 

gatapted for the pressure testing of well tubing 
3.32nd for Scraping from the inner wall of well tub 
Singany: contaminants collected ºthereon. In: par 
:ticular the device is designed to be forced into and 
ROut of the well tubing, by hydraulic pressure in 
l'orderito scrape contaminants from the inner wall 
of the tutbingprior to finiishing a wëll for: produc 
tion. In addition to the scraping “feature of the 
: invention, ja .cooperating - element is provided 
which permits the well tubing to be tested under 
pressure in order to determine whether or not it 
Canbe used;under high pressures. 

In orderito better-understand the invention, i 
::isbelievedian explanation of oil well drilling pac 
tices will be foundhelpful. After a well has been 
drilled, the well casing is placed therein and in 

{order: to position the casing within the Welli bore 
liitiis customatytos??lªithellower: end-of-the-casing 
to the bore in the vicinity of the particular pro 
ducing formation. " The 7 se?ling fisiëffected "ordi 
narily by pumping a neat cement silurry into the 
casing for passage.downwardly therethrough;and 

:Outeofºtheropen:lower-end of thercasing to build:a 
:Sealing layer of cement between the casing and 
the wall of the bore hole. After the casing has 
thus been Sealed, communication is provided be 
tween "the inner: casing "passageway and the: pro 
iducing formation by perforating the casing and 
(the cement adjacent thereto which is done by 
*What is commonly known as gun perforating. 

lit.occasionally happensithat the cement seal 
sing operation is not properly effective due to the 
fact that the:cement slurry which has been sup 
splied to the casing for this purpose often chan 
inels.corby-passes portions of the annulus between 
5the lower end of the casing and the wellbore, and 
it then becomes necessary to resort to what is known:as'squeeze-cementing-or forced-cementing 
in order to effect a proper seal. 
water 'orgas for nation is found to be adjacent 
'the tilesired producing formation, it is, sometimes 
tdesirable to 'Seal off the formations in order to 
$preventither vertical flow.6frgas' or water from the 
ratijacent formations into the producing forma 
ition and Squeeze-cementing is resorted to in order 
to overcome this problem. 

in order to effect the squeeze-deementing, the 
well tubing which is of Smaller diameter. than 
that of the casing is inserted into the 'casing and 
it is provided adjacent its lower ends with what 
is "commonly known as a packer to pack of the 
annullus betweenºther wellªtubing-and-the casingin 
order to limit the upward passage of the cement 
in *the annullus, and a "cementing - head is pro 

Also when a. 

(C.: 668) 

'vided below the packer through which the cement 
is distributed to the annulus. After the tubing 
is positioned within the casing, cement is ad 
smitted to the tubing: from the surface and forced 

*5 out of the cementing head through perforations 
in the casing into the annulus between the well 
; bore and the "casing in order to Seal the casing 
:as desired. After the Squeeze-cementing has been 
accomplished, it is necessary to idrill through the 

ii) cement accumulated in the lower part of the cas 
iing-and-again effect; the perforatingstep incorder 
...to' provide communication with the desired pro 
iducing formation. - 

"The presssure required to squeeze-cement the 
35 Well is of the Order to:5000 pounds per squareiinch, 

and before a 'squeeze-cementing í operation is 
; started, it is desirable to test the tubing utilized 
for the squeeze-cementing in order to: determine 
“if it will be: able: to withstand the high pressure. 
"In general, the tool or device is made up of Sup 

port which has at its upper and lower serids sin 
ilar scraping elements and 3also similar liquid 
se?lingšt?lements. The "Scraping FelementSiare pro 
vided with Scraping Vanes andate: renovably: Se 

25i cured to the support. The liquid. Sealing 'rings 
"maybe of any desired flexible.orresilient material. 
:to effect a seal with the inner wall of the tubing 
:as the device is passed through the tubing under 
'thepressure of theihydraulic medium; used. The 

3 flexible rings are preferably provided with verti 
4 cáil flanges which in éiffect form.': 'cup:shaped fre 
Jeeptacles:to prevent the passage of the hydraulic 
'fluid beyond one or the other of the rings depend 
“jngron the movement of the device into cor:out-of 

35 the:tubing. The Sealing rings function as pistons 
to force the scraper;into or out of the tubing; un 
-der the force of the hydraulic: medium. The seal 
sing lings are removably secured to the supportin 
forder to leadilyieffect;their removaland replace 

40 + ment. - 
· AyCooperating-element or step.isprovided:at: the 

ilower end of the tubing-to-limit the movement of 
the device beyond;this point zaty which time: one 
“or the other of the Seal rings will operate to limit 

'45 the flows of the hydraulic medium and the pres 
ºsure'Will°begin toºbuild up:within the tubing. 
* Consider *the :tubing : to : have šibeen " used 3in = a 
"Squeeze--Cementing operation 5 and that it hasº ac 
quired a coating of cement as the stdevice is hy 

50 draulically forced into the well tubing under 
*?'.preSSll Fe, the * Scraper will : clean the finner-wraill of 
the tubing as the device-passesitherethrough, and 
when the device reaches theistopiat the lowersend 
of the tubing, the continued application of the 

5-hydraulic medium will increase the pressure in 
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the tubing until the testing pressure of the tub 
ing is reached, for example, until a pressure of 
5000 pounds per square inch is reached and the 
tubing tested. After the tubing has been tested, 
the hydraulic pressure is released from the tub 
ing and the connections are changed at the SuIr 
face to supply pressure to the annulus between 
the tubing and the casing so that the hydraulic 
medium, for example, drilling mud enters the tub 
ing at its bottom to force the scraper upwardly 
and out of the tubing. In practice, it has been 
found expedient to first test the tubing which 
is to be used in the Squeeze-cementing prior to 
effecting the Squeeze-cementing and then effect 
a test after the squeeze-cementing to determine 
whether the tubing can withstand the well pro 
duction preSSure. 

5 

0. 

15 

Referring to the single figure of the drawings, 
which is partly in section to show details, the 
well bore is indicated at 0 and has a casing 
disposed therein and in spaced relation there 
with, while the well tubing 2 is positioned with 
in the casing also in spaced relation with the 
casing providing an annulus 3. A hollow plug 
4 which is internally screw threaded at its upper 2: 
end is removably secured to the lower end of 
the tubing 2 and may be provided with a screw 
threaded area, at its lower end in order to be 
adapted to receive other tools used in well drill 
ing operations. The principal function of the 

- hollow plug 4, however, is in the provision of 
a drilled out portion 5 which is of sufficiently 
Small diameter to prevent further downward 
movement of the testing and scraping device and 
operates as a stop for the lower end of the device, 
but permits fluid to flow therethrough. 
The testing and scraping device comprises a 

support 20 having at its upper and lower ends 
respectively extensions 2 and 22 which are re 
movably Secured to the support. The extensions 
are similar in construction and as shown in Con 
nection with the lower extension 22, each is pro 
vided with a screw threaded end 23, to permit 
the extensions to be removably secured to the 
support. The upper extension 2 is provided 
with a plurality of vanes 24, while the lower ex 
tension 22 is provided with a plurality of Vanes 
25. The vanes of each extension are similar, 
but it will be noted that the Vanes 24 of the 
upper extension radiate therefrom in a direc 
tion opposite to the vanes of the lower extension 
22. This opposed relationship of the vanes on 
the scraping elements provides an arrangement 
whereby the scraping tool is prevented from ro 
tating when it is forced down into the tubing and 5 

... thus effects a more positive scraping action. It 
will be understood when the tool is inserted in 
the tubing 2 that both the tubing and casing 

will contain liquid, then as the tool 20 is forced 
downwardly by liquid pressure it will force liquid 
ahead of it through the lower end of the tubing 
and cause its circulation through the Casing. 
Thus the upper set of vanes 24 and the lower 
set of vanes 25 will both be in contact with fluid 
at all times and because of the opposed relation 
ship of the sets of vanes, the tool Will be pre 
vented from rotating. The upper extension is 
provided with a laterally extending flange por 
tion 26 while the support 2 is provided with a 
cooperating laterally extending flange 27. Simi 
larly the lower extension 22 is provided with a 
laterally extending flange 28 while the support 
has a cooperating laterally extending flange 29. 

Referring to the lower portion of the figure 
hich is partly in section, it will be seen that 
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4 
the extension 22 is screw threaded into the lower 
end of the support 20 positioning the flanges 28 
and 29 in spaced relation. It will be understood 
that the upper extension 2 is assembled on the 
support 20 in a manner similar to that of the 
extension 22. A flexible sealing member 30 is 
rigidly held between the flanges 28 and 29 and 
is provided with an upstanding flange 3 il pro 
viding in effect a cup shaped receptacle which, 
as fluid is admitted to the tubing 2, prevents 
the passage of fluid through the tubing beyond 
the sealing member 36 which then functions as 
a piston to force the tool toward the bottom of 
the tubing. It will be understood, of course, 
that a similar Sealing member 32 is provided 
between the flanges 26 and 27 at the upper end 
of the device and has a depending fange 33 
forming a cup shaped receptacle. In operation, 
when the fluid is admitted to the tube 2, it will 
pass the upper end of the scraper and be limited 
in its passage by the flanges 3 of the sealing 
ring 30 and the fanges 3 will be flexed out 
Wardly to prevent the passage of fluid below the 
seal ring and force the tool into the tubing. 
After the Scraper has reached the botton of the 
tubing, its lower end 35 is designed to seat about 
the upper end of drill 5 and prevent further 
downward movement of the device through the 
tubing. After the movement of the device is 
stopped, the further application of hydraulic 
preSSure will increase the pressure in the tubing 
and by continuing the pressure, the tubing can 
be tested to the desired degree as of the order of 
5000 p.s. i. After the tubing has been tested or 
after it has been scraped, the supply, of liquid 
to the upper end of the tubing 2 is cut off and 
directed into the annulus 3, the liquid passing 
downwardly therethrough and upwardly through 
the drilled out portion 5 into the inverted cup 
shaped receptacle of sealing ring 33 to force the 
SCraper upWardly and Out of the tubing. It Will 
of course be understood that the lower end of 
the casing f l will be plugged off during the ce 
menting operation by the deposit of cement C 
and thus provide for circulation of the fluid from 
the annulus 3 upwardly through the hollow plug 
4 and tubing 2. 
in the above detailed description of the pre 

ferred embodiment of the invention, the upper 
and lower scraping elements are generally sym 
metrical as are the flexible sealing rings, and 
the general arrangement of the upper scraper 
and the upper sealing ring is symmetrical with 
that of the lower scraper and the lower sealing 
ring. It is preferred to embody the invention 
in this particular design of device since its use 
can be made fool-proof in that either end of the 
device may be inserted into the tubing and the 
device used in the testing and scraping opera 
tions. Of course it will be understood that in its 
broader aspects various types of scraping ele 
ments, as Well as various types of flexible or re 
silient seal rings, could be used and the func 
tion of the invention carried out. The invention 
in its broader aspects can be carried out by the 
use of One Scraping and One seal ring positioned 
in cooperating relation on the support. 
The manner of securing the seal rings between 

, the laterally extending flanges has an advantage, 
particularly when using the device with small 
gauge tubing since the rings, while they are 
under compression are not. Subject to further 
expansion due to mechanical or hydraulic forces. 
This prevents the sealing rings from being ex 

75 panded by the pressure of the hydraulic fluid 
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to such an extent that they are apt to Stick 
against the tubing Wall. 

I claim: 
1. A device adapted for testing and Scraping 

well tubing, which comprises an elongate Sup 
port, a set of tube Scraping elements on each 
end of said support and extending laterally there 
from, a pair of resilient Seal rings on Said Sup 
port between the sets of Scraping elements, Said 
seal rings being adapted to be forced into Seal 
ing engagement with the inner Wall of the tubing 
by a hydraulic medium admitted to the Well 
tubing and to move the device into and out of 
the tubing under the pressure of the hydraulic 
medium. 

2. A device adapted for testing and Scraping 
well tubing which comprises an elongate support, 
a pair of flanges extending laterally from the 
support, one spaced from one end and the other 
spaced from the other end of the Support, an 
extension removably Secured at each end of the 
support, each extension having a laterally ex 
tending flange adjacent its inner end, One ex 
tension flange providing a Space With one of the 
Support flanges and the other extension flange 
providing a space with the other support flange, 
a resilient Seal ring positioned in each of Said 
spaces and adapted to be forced into Sealing en 
gagement with the inner Wall of the tubing and 
a set of laterally extending Scraping elements 
On each extension. 

3. A device adapted for testing and Scraping 
well tubing which comprises an elongate Sup 
port, a pair of flanges extending outwardly from 
the support, one Spaced from oine end and the 
other spaced from the other end of the Support, 
an extension removably secured at each end of 
the Support, each extension having a laterally 
extending flange adjacent its inner end, one ex 
tension flange providing a Space With One of the 
Support flanges and the other extension flange 
providing a Space With the Other Support flange, 
a resilient seal ring positioned in each of said 
Spaces adapted to be forced into Sealing engage 
ment. With the inner Wall of the tubing, a Set 
of vaned Scraping elements on each extension 
extending laterally therefrom and at an angle 
to the longitudinal axis of the extension, the 
scraping elements of One extension being dis 
posed at an angle Opposite to that of the scraping 
elements of the other extension. 

4. A device adapted for testing and scraping 
Well tubing Which comprises an elongate Sup 
port, a pair of flanges extending outwardly from 
the Support, one spaced from one end and the 
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6 
other spaced from the other end of the Support, 
an extension removably Secured at each end of 
the Support, each extension having an outWardly 
extending flange adjacent its inner end, one pro 
viding a space with one of the Support flanges 
and the other providing a space with the other 
support fange, a resilient seal ring in each of 
said spaces, a vertical flange on each Seal ring, 
one vertical flange extending in a direction oppo 
site to the other vertical flange, one of Said 
vertical flanges being adapted to be forced in con 
tact with the tubing Wall. When a hydraulic 
medium is admitted to the upper end of the tubing 
and force the device to the bottom of the tubing 
and the other Vertical flange adapted to be 
forced in contact with the Well tubing when the 
hydraulic medium is supplied to the lower end 
of the tubing to force the device to the top of 
the tubing, and a hollow plug at the lower end 
of the tubing to stop the downward movement 
of the device and permit the tubing to be tested 
by continuing the Supply of the hydraulic me 
dium to the upper end of the tubing. 

5. A device for testing and Scraping well tiub 
ing, which comprises an elongate support, a set 
of vaned scraping elements fixed to said Support 
adjacent one end thereof and extending laterally 
therefrom at an angle to the longitudinal axis 
of the Support, another set of waned scraping 
elements fixed to Said Support adjacent its other 
end and disposed at an angle opposite to that of 
the Scraping elements of the other Set, and a seal 
ring on said Support between the sets of scraping 
elements and adapted to be forced into Sealing 
engagement With the tubing Wall by pressure 
contact with hydraulic medium used to move the 
device into or Out of the Well tubing. 

EHMAN E. HAY. 
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