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Patented May 18, 1954 2,678,696 

UNITED STATES PATENT OFFICE 
2,678,696 

PARAFFN SCRAPPER FOR, WELLS 

Wilfred S. Crake, Houston, Tex., assignor to 
Shell Development Company, Emeryville, Calif., 
a corporation of Delaware 
Application April 24, 1951, Serial No. 222,708 

(C. 166-18) 8 Claims. 
1. 

This invention relates to the removal of de 
posits from the internal walls of oil well pipe and 
pertains more particularly to the removal of 
paraffin or other deposits from the interior of 
an oil production tubing string in a well when 
Said well is being produced. 

It is well recognized that in some oil-produc 
ing areas the oil may contain a Substantial 
amount of a Waxy constituent, such as paraffin, 
which is in the liquid state when at the bottom 
hole well temperature and pressure. As the oil 
is pumped or allowed to flow up the production 
tubing to the top of the Well, the temperature of 
the oil gradually decreases until a point is reached 
at which the paraffin crystallizes out and accu 
in lates OI) tile internal Walls of the tubing. In 
time, tine parafin accumulation continues to build 
up until the Volume of production from the well 
is materially reduced or stopped entirely. The 
operator of the Well is then faced With the prob 
len of renoving the paraffin, the removal thereof 
being generally both expensive and time-consum 
ag. 
It is therefore an object of this invention to 

p'OWide an apparatus for preventing the accu 
nulation of paraffin deposits on, or for removing 
accumulated paraffin deposits from, the internal 
Wall of a production tubing in an oil Well. 
Another object of the present invention is to 

provide a device for removing paraffin deposits 
froin the interior of a reciprocating production 
tubing which is employed to actuate a well pump, 
Said parafin removal taking place while the Well 
is being produced and without the necessity of 
Shutting down the well pump. 
A further object of this invention is to pro 

vide an apparatus for continuously removing 
paraffin deposits from the interior of a produc 
tion tubing in a flowing oil well without inter 
rupting the production of the well. 
Another object of the present invention is to 

irovide a paraffin-removing device adapted to 
pass through an oil well production tubing, said 
device being arranged in said tubing in a man 
ner to permit the reciprocation and/or rotation 
of the device with respect to the tubing. 
These and other objects of this invention Will 

be understood from the following description of 
the invention as shown in the accompanying 
drawing, wherein: 

Figure is a view, partly in enlarged detailed 
CrOSS Section, of the present paraffin-removing 
apparatus positioned in and above a well, said 
Well being produced by reciprocation of the pro 
duction tubing Secured to a pump. 

Figure 2 is an enlarged side elevation view of 
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2 
a portion of the equipment shown in Figure 1 
for reciprocating and rotating the production 
tubing. 

Figures 3, 5 and 8 are views, partly in enlarged 
cross section, of other embodiments of the preS 
ent paraffin-removing apparatus positioned in 
and above a free-flowing well. 

Figure 4 is a cross-sectional view of the stuff 
ing box 53 shown in Figure 3. 

Figure 6 is a cross-sectional view of the hanger 
head 85 shown in Figure 5. 

Figure 7 is a cross-sectional view taken along 
the line - of Figure 6. 

Figure 9 is a cross-sectional view of the tub 
ing hanger 94 shown in Figure 8. 

Referring to Figure of the drawing, one emi 
bodiment of the present invention is illustrated 
as utilized to remove paraffin from the interior 
of a production tubing extending down into 
a well casing 2 to a plunger-type Well pump (not 
shown) which is reciprocated by repeated upward 
and downward movement of the tubing in a 
manner described in Patent Number 2,552,153 
to W. Crake, granted September 4, 1945. Suit 
able closure means are provided at the top of the 
well casing 2 around the production tubing , 
such for example as a wellhead assembly 3, 
provided with a short Section of tubing 3 and 
a gland 5 which closes the upper end of tub 
ing 4 in a fluidtightmanner. 
The upper end of the production tubing is 

closed by a stuffing box or sealing gland 6 which 
is adapted to pass a wire line or ribbon strip 7 
therethrough and into the tubing . Below 
gland 6 a T : 8 having an elbow 9 connected 
thereto, may be inserted in the tubing to pro 
Wide means for leading oil or other fluid from the 
top of the tubing. Conduit 29 is then attached 
to elbow 9 for leading the production fluid to 
Suitable storage facilities (not shown). 

In order that the production tubing may 
be rotated, for purposes to be described later, 
While the pipe connections 8 and 9 and conduit 
28 at the top of said tubing remain station 
alry, a SWivel joint 2 is provided in the produc 
tion tubing below the T 8. Any Well known 
type of apparatus Such as a supporting swivel 33 
and ratchet device 22 is provided for rotating 
the tubing . As shown in Figure 1, a ratchet 
Wheel 22 may be fixedly attached to the outside 
of tubing at a point below the swivel joint 
2. A Spring-loaded ratchet or pawl 23 is affixed 
to the tubing for actuating the ratchet wheel 
22. The pawl 23 in turn may be actuated by a 

5 cable 24 which is secured to the pawl 23 at one 
end and at the other end to the walking beam 
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25 of a well pump assembly (not shown) posi 
tioned adjacent the well. 
Secured to one end of the walking beam 25 

of the pumping assembly is an arc-type beam 
hanger or horsehead 26 having a preferably re 
cessed arcuate outer surface 27 in which a pair 
of Wire ropes, 28 and 29 are movably positioned 
(Figure 2). The ropes 28 and 29 are anchored 
at the upper ends thereof in a pair of SocketS 
30 and 3 which are in turn affixed to the horse 
head 26. The lower ends of the ropes 28 and 29 
are fixedly attached to a croSS bar or yoke Ihen 
ber 32 which is Secured around the production 
tubing below a stop member 33. The stop 
member 33, which may include a rotatable bearing 
On which the tubing is supported, in turn is 
affixed to the outer wall of the tubing either 
above or below the Swivel joint 2 f. 
With the above-described construction it may 

be seen that the normal rocking motion of the 
Walking beam 25 and horsehead 28 will alter 
nately raise and lower ropes 28 and 29, yoke 32 
and production tubing . At the same time, 
each rocking motion of the Walking beam 25 will 
cause cable 24 to move the spring-loaded pawl 
23 with respect to the ratchet wheel 22 so that 
the latter is slowly turned in a horizontal plane 
through bearing in 33 together with the produc 
tion tubing i? to which it is affixed. Swive 2 
causes fittings f8, 9 and 20 to remain stationary 
in a horizontal plane. 

Positioned adjacent the well head assembly 3 
is a mast or pole 34 having mounted at its upper 
end a pulley 35 over which passes wire line 7. 
A drum 36 on which the wire line or ribbon 7 
may be reeled is secured by means of a suitable 
bracket 3 near the lower end of the mast 34. 
The drum 36 may be rotated by a hand crank 38 
Or any other Suitable prime mover means for 
reeling the wire line in or off the drum 3S at 
Whatever Speed desired. One form of prime mover 
means may comprise a ratchet wheel 39 affixed to 
One Side of the drum 36 with an automatic 
ratcheting device, diagrammatically represented 
at 40, mounted on bracket 37 for rotating the 
ratchet wheel 39 and drum 36. The ratchetting 
device 40 may in turn be periodically actuated by 
a cable 4 Secured to the walking beam 25 of the 
pumping assembly. In the embodiment illustrat 
ed in Figure 1, the mast 34 is held stationary with 
respect to the reciprocating and rotating mecha 
nism by a bracket 42. 
The Wire line may be of any cross-sectional 

shape, for example, Square, round, hexagonal, flat 
rectangular, or the like. In operation, a small 
sinker bar 3 is secured to the lower end of the 
wire line 7 and serves to maintain a fixed ten 
Sion on Said line. If desired, the sinker bar 43 
may be provided with a plurality of radially or 
laterally extending cutting knives 44 of any suit 
able type. Preferably, the sinker bar 43 is posi 
tioned at a predetermined depth within the pro 
duction tubing . During pumping operations, 
the production tubing f f is raised and lowered 
a few feet with each stroke of the pump. At 
the same time the interaction of ratchet wheel 
22 and pawl 23 slowly rotates the production 
tubing with respect to the wire line 7. Since 
the stuffing box 6 does not rotate and passes 
freely about the wire line , the latter is neither 
reciprocated nor rotated at any time. 
The reciprocating and/or rotating action of 

the production tubing fl causes the wire line 
7 to act as a cutting means or knife, scraping 

any paraffin from the interior wall of the pro 
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4 
duction tubing f f at it forms thereon. Since, as 
a practical matter, an oil well is never perfectly 
straight, the production tubing will generally 
be at some small angle to the vertical which 
will cause the wire line 7 to rest against the 
Wall of the tubing as it reciprocates, thus 
scraping off the paraffin. Since certain portions 
of the wire line 7 scrape along the low side Wall 
of the inclined production tubing , other pol 
tions of the wire line in tension are caused to 
vibrate in a manner so as to cut away Sufficient 
amounts of paraffin accumulations over the en 
tire length of the production tubing it, thus 
permitting the free fiow of oil therethrough. The 
vibrating wire line also tends to agitate the flow 
stream in the production tubing whereby pal 
ticles of paraffin in the flow stream are main 
tained in suspension rather than Settling Ollt 
onto the wall of the production tubing. For 
cleaning production tubing in the above manner, 
it has been found that especially good results 
have been obtained by employing a wire line in3V 
ing sharp longitudinal edges, such as a line inade 
of flat ribbon steel, rather than a round Wire. 

If desired, in addition to the production tubing 
being continuously rotated, the wire line i Inay 
be slowly reeled up out of the weli casing 2 
onto the drum by means of the ratchet wheel 33 
and its actuating device 49. During the travel 
of the sinker bar 43 from the bottom to the top 
of the well casing, the knives 64 on the Sinker 
bar 43, as well as the wire line 7, Scrape along 
the inner wall of the production tubing and re 
move paraffin accumulations therefron. The 
sinker bar may be returned to the bottom of the 
well casing in any suitable manner. For example, 
when the sinker bar has been raised to the top 
of the production tubing , any increase in ten 
sion on the wire line may automatically release 
or reverse in well known manner the ratchetting 
device 40 and allow the Wire line to unwind 
from the drum 36 and return the Sinker bar 43 
to the bottom of the production tubing again. The 
well in the meantime is being continuously 
pumped as it is cleaned. 
In Figure 3, the present paraffin scraper is 

shown in a flowing well to remove parafin a C 
cumulations from the interior of a production 
tubing 5 positioned within a well casing 52 which 
is closed at the top in a fluidtight manner by 
a suitable closure means such as a stuffing b0X 
53 mounted above the Wellhead 54. 
As shown in detail in Figure 4, the Stuffing box 

53 may comprise a cylindrical housing having 
an annular bearing support fixedly Secured to 
the inner wall of said housing. A bearing 2 is 
mounted on said annular support and a slip 
bowl T3 is positioned on the top plate of bearing 
72, rotatably therewith. A plurality of wedge 
shaped slips 4 fit slidably within the slip bowl 
73, said slips having toothed or serrated surfaces 
for gripping the production tubing 5 which 
passes therethrough. The top of the housing 70 
is closed in a fluidtight manner by packing rings 
75 adapted to be compressed by a gland 6 and 
screw-threaded gland nut 77. 
The production tubing 5 extends through the 

stuffing box 53 and is closed at the top in a fluid 
tight manner by a Seal or gland 55 adapted to 
pass a wire line 56 therethrough. 
Below gland 55, the production tubing 5 f is 

provided with a T 5 and conduit 58 for dis 
charging fluid from the tubing. A swivel 59 is 
located in the tubing 5 whereby the portion of 
the tubing below said swivel 59 may be rotated 
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while the portion of the tubing above said swivel 
remains stationary. A Suitable drive wheel Or 
gear Sa is affixed to the outside of the production 
tubing 5 at any point below the swivel 59. Any 
Suitable mechanical, electrica, pneumatic or hy 
draulic prime nover means 6 may be connected 
through suitable transmission means, as through 
a Worn gear 62, to drive gear 6 and rotate the 
production tubing 58. 
The wire line 5S is suspended in the well in 

8, in anner Similar to that described With regard 
to the embodiment of Figure 1. In the embodi 
rent shown in Figure 3, a platform 33 is mounted 
On the wellhead and in turn Supports the prime 
nover and a nast 64. The Wire line is reeled 
on a druin 55 which is secured to the mast, said 
wire passing over a pulley 66 at the top of the 
mast and down into the production tubing 5. 
Tension is maintained on the Wire line 58 by a 
Sinker bar 6 secured to its lower end, said sinker 
bar being equipped With paraffin cutter knives 
8, if desired. Thus, it is seen that the Wire line 

55 remains substantially stationary while the pro 
digion tubing 5 is rotated so that the relative 
movement between the tubing and the Wire line 
Scrages the parafin from the inside of the tub 
iing. In operation, the production tubing 5 is 
ictated very slowly, for example, one or more 
revolutions a day depending upon the well con 
ditions. Alternatively, the scraper Wire line may 
be mounted So that it is driven by a motor and 
!retates while the production tubing remains sta 
ticiary. Paraffin removed by the scraping wire 
line is carried up the production tubing by the 

lic below. 
Rather than maintaining an excess of Wire line 

56 stored on a drum 65 with the wire line passing 
over pulley 66 and through gland 55 as shown 
in Figure 3, a predetermined length of wire line, 

ficient to position the bar 43 at a level below 
that at which deposition of parafin begins, may 
he employed, as shown in Figure 5. In this en 
hodinent, the production tubing 5 is mounted 
for rotation by prime mover in the manner 
fiascribed with regard to Figure 3. 

in the embodiment of Figure 5, the wire line 
is fixedly Secured in a closed hanger head 88 
Which is innovably positioned above 5. As 
shown in Figures 6 and '7, the hanger head 39 
nay Comprise a cylindrical body members hay. 

i portion of its bore 82 tapered to form an 
3r shoulder 83. A wire line 86 is fixedly 
d, as by rivetS 85, to a block member 36 

of a size adapted to fit within the bore 82 of the 
hody 8 and Seat on the internal shoulder 83. 
referably, the Wire line 34 is a length of steel 

ribhai tape affixed to the biock 86 to one side 

production tubing 5 as the latter is 
ictat8d. The top of the cylindrical body men 
3ei' 8 nay be closed by a screw-threaded plug 
g Inay be provided with a raised portion 

re 3, that a scraper wire line may be mounted 
for rotation in a production tubing 9 which is 
Si:Speided in a well casing 92 in a stationary posi 
tic... The production tubing 9 passes up 
through a Well head S3 and tubing head 94 to a 

S3 where the oil produced is lead off through 
a conduit 96. A SWivel joint 9 is secured to the 
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6 
top of the production tubing 9 with a wire line 
hanger head 98 being mounted above the swivel 
joint 9. 
The hanger head 98 is similar to the One de 

Scribed with regard to Figures 6 and 7. In this 
embodiment, the clutch jaw 99 at the top of the 
hanger head 98 is adapted to fit in a drive clutch 
; Secured to the end of a shaft by a motor 
02 through a reduction gear mechanism 93. 

The motor 02 and reduction gear mechanism 
E3 are mounted on a suitable platform 4 above 
the well head 93. In operation the motor 2 
rotates shaft and hanger head 93 whereby 
the Wire line Suspended from the hanger head 98 
Within the stationary production tubing 9 is 
rotated around the inner wall of the production 
tubing So that any paraffin accumulations are 
Sciaped therefron. 

in the embodiment of Figure 8 the tubing head 
94 nay be constructed in a manner illustrated 
in Figure 9 wherein the head 94 comprises a 
tubular body 5 having an annular shoulder 6 
formed on the inner wall thereof. A plurality 
of Wedge-shaped slips 3 are seated on shoulder 

: 5 to hold the production tubing 8 in a fixed 
position. The top of the tubular body as may 
be closed by rings of packing f 38, a gland 99 and 
a giand nut f. 

claim as my invention: 
1. An apparatus for renoying deposits from 

the inside of a well tubing, said apparatus com 
prising a Wire line in Suspension within said well 
tubing, Sealing means closing the upper end of 
Said Well tubing and Supporting the wire line 
therein, a weight secured to the lower end of said 
Wire ine to maintain a predetermined tension 
thereon, swivel means connected into said toing 
permitting relative rotational movement between 
the tubing sections above and below said styive 
nea, is Connection, gear heans exteriorly affixed 
to Said production tubing below said Sviyel 
tmeans, and prime mover means for actuating 
said gear means and rotating said lowering tub 
ing section to cause relative movement of Said 
wire line With respect to said tubing, whereby the 
displacement of said wire line around the inner 
Walls of Said production causes the Wire line to 
scrape any deposits therefron. 

2. An apparatus for renoving deposits from 
the inside of a Weil tubing, said apparatt.S Con 
prising slip means for supporting Said Well tub 
ing within a wellhead, bearing means positioned 
within said wellhead below Said slip neathS for 
rotatably mounting said tubing in Said Wellhead, 
a wire line in suspension within Said well tubing, 
sealing means closing the upper end of Said Weil 
tubing and supporting the wire line therein. a. 
Weight secured to the lower end of said wire ine 
to maintain a predetermined tension theireon, 
swivel means connected into said tubing permit in 
ting relative rotational movement between the 
tubing sections above and below said swive 
means connection, gear means exteriorly affixed 
to said production tubing below Said Swivel 
nearls, and pririne nover inea, nS for a Ctuating 
said gear means and rotating Said lowering tibing 
Section and causing relative movement of said 
Wire line with respect to said tubing whereby the 
displacement of said wire line around the iiie' 
walls of Said production causes the Wire line to 
Scrape any deposits therefrom. 

3. An apparatus for removing deposits from 
the inside of a well tubing, said apparatus coin 
prising a wire line in Suspension within Said well 
tubing, Said wire line having the shape of an 
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elongated steel ribbon tape, Sealing means clos 
ing the upper end of Said Well tubing and Sup 
porting the wire line against the inner wall there 
of, a weight secured to the lower end of Said 
wire line to maintain a predetermined tension 
thereon, swivel means connected into Said tubing 
permitting relative rotational movement between 
the tubing sections above and below Said Swivel 
means connection, gear means exteriorly affixed 
to said production tubing below Said SWivel 
means and prime mover means for actuating 
said gear means and rotating Said lowering tib 
ing section and causing relative inoVeneint Of 
said wire line with respect to said tubing where 
by the displacement of said wire line around the 
inner walls of Said production causes the Wire 
ine to Scrape any deposits therefron, 

4. An apparatus for removing deposits from 
the inside of a well tubing, Said apparatuS COin 
prising a wire line in suspension within said well 
tubing, said wire line having the shape of 3in 
eiongated steel ribbon tape, sealing means cloS 
ing the upper end of Said Well tubing and Sup 
porting the wire line against the inner wall 
thereof, a weight secured to the lower end of Said 
Wire line to maintain a predetermined te:SiOn 
thereon, Swivel means connected into Said tub 
ing permitting relative rotational movement ge 
tween the tubing sections above and below said 
SWivel means connection, discharge fluid Conduit 
means in communication with said tubing below 
Said Swive means, and prine IOWe ineas 
mounted above the Sealing meains of Said Well 
tubing and operatively connected thereto to ro 
tate said upper tubing section causing relative 
movement of Said wire line with respect to Said 
lower tubing section whereby the displacement 
of Said wire line around the inner walls of Said 
tubing causes the wire line to Scrape ainy de 
posits therefrom. 

5. An apparatus for removing parafin depos 
its from a well production tubing having a stream 
of oil flowing therethrough, Said apparatus corn 
prising sealing means at the top of said well 
tubing adapted to pass a wire line therethrough 
into the bore of Said tubing, a Wire line Sus 
pended in said tubing, means adjacent the top 
of Said tubing Supporting said wire line, a weight 
affixed to the lower end of said wire line for 
maintaining Said wire line in tension, a recipro 
cating pumping assembly positioned adjacent 
the upper end of Said tubing, SWive reans co 
nected into Said tubing permitting relative rota 
tional movement of the tubing Sections above and 
below said SWivel means connection, means coin 
necting Said pumping assembly and said tubing 
permitting rotation of Said tubing on One side of 
said Swivel means with respect to the tubing on 
the other side, and means positioned adjacent, 
the upper end of Said tubing below said swivel 
ineans for rotating Said tubing about said Wire 
line, whereby said wire line is caused to scrape 
the Walls of Said tubing to remove parafin de 
posits therefron. 

6. An apparatus for removing paraffin de 
posits from a well production tubing having a 
stream of oil flowing therethrough, said appara 
tus comprising Sealing means at the top of said 
Well tubing adapted to pass a wire line there 
through into the bore of Said tubing, a wire line 
suspended in said tubing, means adjacent the 
top of Said tubing Supporting Said wire line, a 
weight affixed to the lower end of Said Wire line 
for maintaining said wire line in tension, a re 
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8 
ciprocating pumping assembly positioned adja 
cent the upper end of Said tubing, means con 
necting said pumping assembly and Said tubing 
for reciprocation of said tubing, SWivel means in 
said tubing permitting rotation of Said tubing On 
One side of said Swivel means with respect to the 

bing on the other Side, and tubing-actuating 
neans positioned adjacent the upper end of Said 
tubing below said Swivel means for rotating said 
tubing about Said wire line, whereby Said wire 
line is caused to Scrape the Walls of Said tubing 
to remove parafin deposits therefrom, said tub 
ing actuating means comprising a ratchet wheel 
afixed to said tubing below the swive means, 
paWi means engaging Said ratchet Wheel for the 
actuation thereof, and cable means secured be 
tween Said pawl means and the pumping assen 
bly whereby said pawl means and cooperating 
1'atchet wheel are actuated on each stroke of 
the pumping aSSembly. 

7. An apparatus for removing deposits from the 
inside of a Well tubing, said apparatus compris 
ing a Wire line in Suspension within said well tub 
ing, Sealing means closing the upper end of said 
Well tubing and Supporting the wire line therein, 
a Weight Secured to the lowe end of Said Wile 
line to maintain a predetermined tension there 
On, SWivel means connected into said tubing per 
mitting relative rotational movement of the tub 
ing Sections above and below said SWive means 
connection, and prime mover means positioned 
adjacent Said Well tubing above said Swivel means 
and operatively connected thereto to rotate said 
upper tubing Section for causing relative move 
ment of said wire line with respect to said tub 
ing, the displacement of said wire line around the 
inner Walls of Said tubing causing the Wire line 
to Scrape any deposits therefrom. 

8. An apparatus for removing deposits fronn 
the inside of a well tubing, said apparatus com 
prising Sealing means for closing the upper end 
of said well tubing, a wire line passing vertically 
through said Sealing means into Said well tubing, 
means adjacent the top of Said tubing Supporting 
the Wire line therein, a Weight Secured to the 
lower end of Said Wire line to maintain a pre 
determined tension thereon, Swivel means con 
nected into said tubing permitting relative rota 
tional movement between the tubing Sections 
above and below said Swivel means connection, 
and prime mover means positioned adjacent said 
well tubing below said Swivel means for rotating 
said tubing section below said Swivel means for 
causing relative movement of Said Wire line With 
respect to said tubing, the displacement of said 
Wire line around the inner walls of Said tubing 
causing the wire line to Scrape any deposits theire 
from. 
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