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This invention relates to a tubing cleaner and,
particularly, to a novel assembly and method for
constructing the same which is useful for pre-
venting and removing accumulations of parafiin
and other substances which tend to clog the tub-
ing of an oil well and restrict the flow of oil
therethrough.

An oil well generally comprises g casing, a
string of smaller steel pipe inside the case and
generally known as the tubing, a pump at the
bottom of the well, and a string of steel rods, com-
monly referred 1o as sucker rods, within the tub-
ing and extending down to the pump for operat-
ing the pump.

The crude oil generally contains parafin and
other substances which tend to congeal and pre-
cipitate out of the oil during the passage of the
oil through the tubing. Such paraffin and other
substances tend to deposit upon the walls of the
tubing and to restrict the flow of oil therethrough.
Such deposits are quite objectionable and vari-
ous means and methods have been proposed for
preventing the formation of such deposits and
for removing deposits so formed. Such means
and methods comprise the use of chemicals, elec~-
trical heating, and various mechanical scraping
devices. Such means and methods are, in general,
expensive and have other objectionable features.

A simple, inexpensive and efficient mechanical
means for preventing and removing accumula-
tions of paraffin and the like from oil well tub-
ings has been devised by C. E. Blackburn and
is disclosed and claimed in his Patent No. 2,321,-
275 patented June 8, 1943. Such device com-
prises briefly one or more flat scraping blades
fastened on a sucker rod which is reciprocated
and intermittently rotated in the oil well tub-
ing. Such scraping blades are fastened to the
sucker rod by U-bolts and the like. While such
tubing cleaner of Blackburn has been commer-
cially successful, it has been found difficult to
fasten the blades to the sucker rod sufficiently
firmly and there is a tendency for the blades to
become loose in operation extending over a long
period of time. My invention, disclosed and
claimed hereinafter, is directed to an improve-
ment over the structure of Blackburn and, par-
ticularly, to improved means and method for more
securely fastening the scraper blades to the sucker
rod.

It is an object of my invention to provide a
simple, inexpensive and efficient tubing cleaner
for oil wells. Another object is to provide new

- and improved means for more securely fasten-
ing the scraping blade of Patent 2,321,275 to the
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sucker rod. A further object is to provide a new
and improved method for fastening a scraping
blade to a sucker rod. A still further object is
to provide an improved tubing cleaner and meth-
od for constructing the same. Other objects are
to advance the art. Still other objects will ap-
pear hereinafter.

The above and other objects may be accom-
plished in accordance with my invention which
comprises fastening a substantially flat steel
scraping blade to a cylindrical sucker rod by
placing the blade in desired position against one
side of the rod, placing one or more U-shaped
steel bands about the sucker rod so that the
inner semi-circular surface of the band conforms
to a semi-circular arc of the surface of the rod
and the ends of the band extend toward the blade
but terminate about #& to about 3/¢: inch from
the surface of the blade, forming a welding head
between one end of the band and the blade so
as to attach the end of the band to the blade
and, without permitting the aforesaid bead to
cool, forming a second welding bead between the
other end of the band and the blade so as to
attach such other end of the band to the blade
and then cooling the two welding beads substan-
tially simultaneously. On cooling, the welding
beads shrink or contract, drawing the band to-
ward the blade and firmly clamping the sucker
rod between the band and the blade under high
pressures so as to substantially immovably fasten
the blade to the sucker rod. :

For a more complete understanding of my in-
vention, the construction of the apparatus and
the method of constructing the same, reference
will be made to the following detailed description
and claims taken in connection with the accom-
banying drawings wherein like reference char-
acters designate like parts.

Fig. 1 is an end view of a tubing cleaner con-
structed in accordance with my invention;

Fig, 2 is a side view of the structure of Fig, 1
with parts broken off for ease of illustration;

Fig. 3 is a cross-sectional view of the fastening
band employed in my invention;

Fig. 4 is an end view of the parts of the tub-
ing cleaner in position for the formation of the
welding beads and one form of suitable apparatus
for assembling the tubing cleaner;

Fig. 5 is a side view of the structure of Fig. 4
with parts broken away for clearness of illustra-
tion. :

Referring now in detail to the drawing, the
numeral 10 designates the conventiona] cylindri-
cal sucker rod of which only a portion is shown.
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The scraping blade {2 corresponds to that shown
in Patent 2,321,275 and may be in the form SHOWD
in Pigs. 1 to 3 thereof, or in the form shown in
Figs. 4 and 5 thereof, modified solely in that the
apertures for the fastening bolts are omitted.
This scraping blade is preferably made of steel
and may be from about ¥ inch to about Y inch
in thickness but will usually be about Y inch
thick.

Usually, three U-shaped bands 14 about 1 inch
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wide are employed for fastening each scraping -

blade to the sucker rod, one band being placed
about 1 inch from each end of the blade and one
in the middle. A single U-shaped band having
o width corresponding substantially to the length -
of the scraping blade may be employed, if de-
sired. Also, only the two ‘end ‘bands or more
than three small bands may be used. Each band
may be from about ¥ inch to about Vs inch thick
but usually will be about % inch thick.
preferably, the band ‘will be made of steel. The
inner curved surface of the band is suibstantially
‘semi-circular and conforms substantially to a
semi-circular arc “of the surface of the sucker

rod. Preferably, the arc ‘of the inner curved 7

surface of theband is formed with a radius equal
to that of the sucker rod so that, when the band
is placed over the sucker rod, a very stug fit is
obtained. The legs of ‘the U-shaped band will

e substantizlly parallel and will be spaced apart -

by a distance substantially equal to the diameter
of the sucker Tod. Preferably the legs of the
band are spaced apart by a distance equal to the
“diameter of the Tod so that considerable force

will be required to force the band down over the !

sucker rod and produce a forced fit.

‘The inner ‘height of the band, that is the dis-
‘tance between the lines A and ‘B of Fig. 3, will
be about 7z to about 34 of an inch less than the
diameter of the rod so that, when the band Is
placed over ‘the rod with “the ends éxtending
toward the scraping blade, each end will ter-
minate about # ‘to'about 34 inch from the sur-
face of the blade. “This provides a clearance
‘for the Tormation of the welding bead {6 between
the ends of the band 14 and the scraping blade
T2 and the desired amount of contraction of the
welding bead to produce the maximum pressure
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the formation of the welding beads and the sub=
sequent cooling thereof.

In the method of my invention, the blade 12
is placed upon the table 18, the sucker rod 10
is placed in position over the scraping blade, and
the band 14 is placed in position above the sucker
rod with its outer curved surface in the recess of
the mallet 30 and with its open ends extending
toward the blade in straddling position relative
to the sucker rod. Pressure is then exerted on
‘the end of the lever 24 to force the band (4 down

.- sgver the sucker tod so that the inner curved
 surface of the band fits snugly over the upper
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necessary to immovably hold the blade to the.

sucker rod. Substantially less clearance makes
it difficult to produce a proper welding -bead be-
tween the end of the band and the surface of
the blade, and causes insufficient contraction of
the bead, to produce the desired pressures. Sub-
stantially larger clearances tend to cause too
great pressures so that the fastening is unstable
and sufficiently large clearances may -make it
impossible to form a welding bead of a size to
connect the band to the blade. ‘
Referting more particularly to Figs. 4 and 5,
suitable apparatus for assembling the tubing
" cleaner comprises a base plate 18 supporting
bearing standards 20 secured to the base plate

‘by suitable bolts 22, A lever 24 is pivoted on a
rod 26.supported at the upper end of the bearing

standards 20, A mallet 30 is pivotally supported
on the lever 24 a short distance from the bear-
ing standards 20. ‘This mallet has an upper flat
surface and an arcuate lower .surface adapted ,
to fit-over the outer curved surface-of a U-band
14. The assembling apparatus 18, 29, 22, 24, 28,
28 and 30 is provided so that substantial pres-
'sures can be placed on the band 14 to force it
down over the rod -and to maintain the entire
‘tubing cleaner assembly under pressure during
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“curved ‘surface of the sucker rod. By employing
a lever having a6 to 1 advantage a pressure of
as much as 780 Tbs. can be placed on the mallet
by ‘the exeértion «of about 130 Ibs. on the end of
the lever. If necessary, the top of the mallet
may be given several sharp blows with a hammer
in order to force the inner curved surface of
the band into intimate ‘contact with the outer
curved surface of the rod.

With the ‘parts now in assembled position ‘as
shown in Figs. 4 and s, welding beads-are formed
connecting  each ‘end -of ‘the band ‘to the blade.
Tt 'will ‘genérally ‘be impractical ‘to form both
beads simultaneously but it is generally desirable
to ‘form them “as ‘nearly ‘simultaneously as pos-
sible. Usually the ohe bead “will 'be formed 2
the other bead ‘formed 'immediately thereafter

“and before the first ‘bead has had an opportunity

to-cool. ‘With gocd Welding technique the beads
can usually ‘be formed within ‘thirty ‘seconds “of
each other, that is, substantially simuttaneously.
If it is nécessary “‘to ‘delay Tor “#Eny ‘substantial
period of ‘time before forming the ‘second bead,
Yrovision shedld be ‘made “for ‘maintaining “the
first bead hot until the second bead is"formed so
as to avold unequal stressesand any displacement
‘of ‘the ‘parts-caused by “contraction of the “first
bead. ‘When both beads have been formed they
are cooled substantially “simultaneously. The
“may be permitted to cgol*by miere expesure to the
atmosphere. 'Préferably, however, the beads are

“quickly ‘cooled by “directingone or more streaims
“of “cool fdid “Hgainst ‘them. "A suitakle cocling

“Hiid ‘which produces excellent resulls inprac-
‘tice “is a mixture ‘of compressed air and watcr.

In place of the lever 24 of “Pigs. 4 and B, the
‘mallet niay be torced down by other means such
as an air or hydraulic ram. "An’air ram exerting
a ‘pressure of 2,000 pounds on the ring has been
found to be particulaily satisfactory in practice.

“The blades cannot ‘very ‘well ‘e welded tothe
sticker rods as the heat thus prodiuced in the
sticker Tod would ténd to cause crystallization or
ihterrial stresses to'be:set up therein which would

~vender the suckeér rod ‘miore Tragile. -Also, if ‘the

formation of the ‘wélding beads in accordance
with my inveition is long "delayed, and if the
‘peads 4re allowed to cool slowly, there.is a tend-
ency Tor the heéat to transfer to the sucker rods
to similarly cause crystallization or -internal

“gtresses. -For this latter reason .it s preferable

to form the beads and cool them as promptly and
quickly as possible to a temperature below. that
which would tend to cause crystallization or.in-
‘ternal stresses in the sucker rod.

“Preferably throughout the formation and cool-
ing of the welding beads it will-be desirable to
maintain. substantial pressures -on the band-to
force the band and red tightly together and the
rod tightly -against -the blade. Sueh. pressures
‘may ‘be any -pressure which is practicable -and
preferably will be from about 780 to about 2,000



2,468,503

S S
pounds per inch of band.’ Much greater and
far less pressures may be employed but without
substantial advantages as it is only essential to
employ such pressures as will insure close con-
tact between the parts during the formation and
cooling of the welding beads.

It will be seen that by my invention I have pro-
vided a novel method and means for securing the
scraping blade to the sucker rod which has many
advantages over the method and means dis-
closed by Blackburn in Patent 2,321,275, By my
invention a tubing cleaner is produced in which
the scraping blade is more firmly and securely
fastened to the sucker red. It has been found
difficult to move 2 scraping blade, so secutred, on
the rod with a two pound ball pein hammer.

I claim: .

1. The method of fastening a substantially
flat steel scraping blade to a cylindrical sucker rod
which comprises placing the blade in desired
position against one side of the rod, placing a U-
shaped steel band about the sucker rod so that
the inner semi-circular surface of the band con-
forms to a semi-circular arc of the surface of
the rod and the ends of the band extend toward
the blade but terminate about z% to about 344
inch from the surface of the blade, forming a
welding bead between one end of the band and
the blade so as to attach the end of the band to
the blade and, without permitting the aforesaid
bead to cool, forming g second welding bead be-
tween the other end of the band and the blade
so as to attach such other end of the band to
the blade and then cooling the two welding beads
substantially simultaneously.

2. The method of fastening a substantially
flat steel scraping blade to a cylindrical sucker rod
which comprises placing the blade in desired
position against one side of the rod, placing a
U-shaped steel band about the sucker red so that
the inner semi-circular surface of the band con-
forms to a semi-circular arc of the surface of the
rod and the ends of the band extend toward the
blade but terminate about 7 to about 34 inch
from the surface of the blade, forming a welding
bead between one end of the band and the blade
s0 as to attach the end of the band to the blade
and, before the aforesaid bead has cooled sub-
stantially, promptly forming a second welding
bead between the other end of the band and the
blade so as to attach such other end of the band
to the blade and then quickly cooling the two
welding beads substantially simultaneously.

3. The method of fastening a substantially fat
steel scraping blade to a cylindrical sucker rod
which comprises placing the blade in desired
position against one side of the rod, nlacing
a U-shaped steel band about the sucker
rod so that the inner semi-circular sur-
face of the band conforms to a semi-circular arc
of the surface of the rod and the ends of the
band extend toward the blade but terminate
about = to about 34 inch from the surface of
the blade, forming a welding bead between one
end of the band and the blade so as to attach the
end of the band to the blade and, before the
aforesaid bead has cooled substantially, promptly
forming a second welding bead between the other
end of the band and the blade so as to attach
such other end of the band to the blade and then
quickly cooling the two welding beads substan-
tially simultaneously by directing a stream of
cool fluid against the beads.

4. The method of fastening a substantially
flat steel scraping blade to a cylindrical sucker
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rod which comprises placifig thé biade {#i desired
position against one side of the rod, pressing a
U-shaped steel band about the sucker rod so
that the inner semi-circular surface of the band
conforms to a semi-circular arc of the surface of
the rod and the ends of the band extend toward
the blade but terminate about # to about 344
inch from the surface of the blade, the band be-
ing preformed so that the legs thereof are spaced
apart by a distance equal to the diameter of the
rod and the inner semi-circular surface has a
radius equal to the radius of the rod so as to
produce a forced fit of the band over the rod,
forming a welding bead between one end of the
band and the blade so as to attach the end of
the band to the blade and, without permitting
the aforesaid bead to cool, forming a second
welding bead between the other end of the band
and the blade so as to attach such other end of
the band to the blade and then cooling the two
welding beads substantially simultaneously.

5. The method of fastening a substantially flat
steel scraping blade to a cylindrical sucker rod

 which comprises placing the blade in desired posi-
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tion against one side of the rod, pressing a U-
shaped steel band about the sucker rod so that
the inner semi-circular surface of the band con-
forms to a semi-circular arc of the surface of
the rod and the ends of the band extend toward
the blade but terminate about /32 to about 3/64
inch from the surface of the blade, the band be-
ing preformed so that the legs thereof are spaced
apart by a distance equal to the diameter of the
rod and the inner semi-circular surface has a
radius equal to the radius of the rod so as to
produce a forced fit of the band over the rod,
forming a welding bhead between one end of the
band and the blade so as to attach the end of
the band to the blade and, before the aforesaid
bead has cooled substantially, promptly form-
ing a second welding bead between the other
end of the band and the blade so as to attach
such other end of the band to the blade and then
quickly cooling the two welding beads substan-
tially simultaneously.

6. The method of fastening a substantially flat
steel scraping blade to a cylindrical sucker rod
which comprises placing the blade in desired posi-.
tion against one side of the rod, pressing a U-.
shaped steel band about the sucker rod so that:
the inner semi-circular surface of the band con-.
forms to a semi-circular arc of the surface of’
the rod and the ends of the band extend toward'
the blade but terminate about /32 to about 3/64:
inch from the surface of the blade, the band being
preformed so that the legs thereof are spaced
apart by a distance equal to the diameter of the
rod and the inner semi-circular surface has a ra~-
dius equal to the radius of the rod so as to produce
a forced fit of the band over the rod, forming a
welding bead between one end of the band and
the blade so as to attach the end of the band to
the blade and, before the aforesaid bead has
cooled substantially, promptly forming a second
welding bead between the other end of the band
and the blade so as to attach such other end
of the band to the blade and then quickly cool-
ing the two welding beads substantially simul-
taneously by directing a stream of cool fuid
against the beads.

7. The method of fastening a substantially flat
steel scraping blade to a cylindrical sucker rod
which comprises placing the blade in desired posi-
tion against one side of the rod, placing a U-
shaped steel band about the sucker rod so that
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the inner semi-cireular surface of the band con-
forms to.a semi-cireular arc of the surface of the
rod and the ends of the band extend toward: the
blade but terminate about 1/32 to about 3/ inch
from the surface of the hlade, forming a. weld-
ing bead between one end of the band and the
blade so as to attach the end of the band to the
blade and, without permitting the aforesaid bead
to cool, forming a second welding bead bBetween
the other end of the band and the blade so as: to
attach such other end of the band to the blade
and then cooling the two welding heads substan-
txally simultaneously, maintaiping substantial

pressure on the band to force the band and rod:

toward the blade throughout. the forming and
coohng of the welding beads.

8. The method of fastening. a substantially flat.
steel scraping blade to a. cylindrical sucker rod

which comprises placing, the blade in desired posi-
tion against one side. of the rod, placing a U-
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shaped steel band about the sucker rod’ so. that

the inner semi-circular surface of the band:con-
forms to ‘a semi-circular arc. of the surface of

the rod-and the ends of the band extend toward
the blade but terminate about /32 to about 3es .

inch from the surface of the.blade, forming a
welding bead hetween one: end: of the band and

the blade sop as to attach the end: of the band
to the blade end, before the aforsesaid bead has
cooled substantially,. promptly forming a second
welding bead. between. the other end of the band
and the blade so- as to attach such other end
of the band to the blade and then quickly cool-
ing the two welding beads substantially simul-
taneously, maintaining snbstantial pressure on
the band to force the Band and rod toward the
Blade throughout the forming and cooling of
the welding beads,
ROSCOE.C. LISTER.
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