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UNITED STATES

PATENT OFFICE.

FRANCIS A. FLANEGIN, OF WASHINGTON, DISTRICT OF COLUMBIA.

METHOD OF AND MEANS FOR REMOVING PARAFFIN FROM OIL-WELLS,

SPECIFICATION forming part of Letters Patent No. 573,142, dated December 15, 1898,
S Application filed April 7,18968, Serial No. 586,620, (No model.)’

: S
To all whomn it may concern:

- Beit known that I, FRANCIS A. FLANEGIN,

- & citizen of the United States, residing at

10

‘Washington, inthe Distriet of Columbia, have
invented certain new and useful Improve-
ments in Methods of and Means for Removing
Paraffin from Oil-Wells; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same.:

. . My present invention relates to oil-wells,
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and has for its object the removal of paraffin
which accumaulates in the crevices of the oil-
bearing portion of the welil.

To increase the flow of oil-wells, it has here-
tofore been the practice to explode torpedoes,
which inecreased the capacity of the crevices
by separation, but the paraffin was driven
back into compactness in the crevices,.so the
increased flow was not effected by the re-

- moval of the paraffin which had accumulated

_in the crevices,

25"

Heated bars of metal have
been lowered into the oil-bearing strata of
wells for the purpose of heating water for re-
moving the paraffin, but by the time the bar

- reached the bottom of the well it had cooled

- toaj
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great degree, so that the water could not
be heated to the boiling-point, and the result
was that but little good was effected in the

--. removal of the paraffin except on the surfac:
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of the wall of the well. Steam has been it -
troduced into wells for the same purpose and
the results were no better than produced by
the heated metal. Steam has also been con-
ducted into wells through pipes extending to
the bottom-of a well and communicating with

. .a steam-boiler. Electrical heaters have also
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- -been proposéd, but in every instance the heat

operated upon a small portion of the crevices

- . adjacent to the heaters only and did not pene-

45

1]

. accumulation of paraffin, which has filled the |

trate the crevices to any considerable extent
and remove the paraffin therefrom, because -

‘of the limitations nature imposes upon the
g:wer of the*heated body to diffuse its heat
heyond & certain distance from the heated
_several means:enumerated, thousands of -oil-
wells have been abandoned on account of the

s

cause of the impractical character of the.

erevices in the well and prevented the flow
of oil. '

It is my purpose to remove paraffin from .

oil-wells by heating a liguid, preferably pe-
troleum-oil or its distillate, to the boiling-
point as a minimum degree of heat, augment
and maintain the heat to produce ebullition,
and circulate the liquid through the heater,
on the surface of the walls, and into and out
of the erevices in the oil-bearing rock or other
strata from which the oil issues to dissolve

the paraffin, open the crevices, and cause the

melted paraffin to form a union with the hot
petroleum, coal-oil, gasolene, benzene, or
other distillate or Lquid.

The invention will be fully disclosed.in the

55

60

65

following specification and elaims. "~ o

.

In the accompanying drawings, which form_

part of this specification, Figuye 1 represents
a.vertical section of an oil-well, showing the
heater in the bottom of the well surrounded

70

by a liquid; Fig. 2, a vertical section of the -

heater, on an enlarged scale; Fig. 3, a trans-
verse section on the line 3 3, Fig. 2; Fig. 4,4
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side view of a section of the core of the heater;

Fig. 6 & top plan view of the electrical con-
taet-disk detached. o

Reference being had to the drawings and

the letters thereon, A indicates an oiliwell,:'

B its casing, and C the heater. . :
The heater consists of a central porcelain
core @, which is preferably made hollow and
provided with external spiral grooves b ¢, run-
ning in opposite directions, thé former to re-
ceive and support the positive wire dand the
latter the negative wire e, which are electrie-
ally connected to the main and like positive
and negative cables D E, which extend to the
top of the well and are attached toa suitable
generator of electricity, (not.shown;) and
around said core is an insulating-jacket f,
preferably of mica, and serves as.a conduc-
tor of heat and a non-conductor of electricity.’
The core with its jacket rests upon a seat g,
of plaster-of-paris, in the lower end. of and
resting upon the lower head . of the metal
tube ¢, which may be made of ordinary gas

or steam pipe and surrounds and incloses the.

core @ and its jacket f, and at the upper end
of the core is an annular block &, of plaster-

Fig. 5, a section of the wall of the same, and -
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of-paris oi other suitable material, which is

provided with a cemtral bore I, preferably
conical, and & vertical hole m, through the

‘latter of which eonnection is made with the

wire d and the cable D, and through the former

- connection is made with the wire ¢ and cable

10

E, as will hereinafter more fully appear.
Abave the block % is a block n, also of plas-
ter-of-paris or like suitable material, and is
provided with a projection o, preferably con-
1cal, and said projection is provided at its end
with a disk er button p, of copper or othersuit-
able conductor of electricity, and the projec-

. tion extends through the bore lof the block k&
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into the tubular core a to make eleetrical con-
tact with the upper end of the negative wire e,
whieh is passed through a hole g in the upper
end of the core and brought .to the center of
the core, so that the disk p will engage it
when inserted. - The projection o is alsq pro-
vided with a bore 7, through which the Jower
end of the negative cable E extends and
makes electrical contact-with the disk or but-
ton p, or a separate piece of wire may be used
to connect the cable with the disk. Through

the upper portion of the block n is a-hele g |

for the passage of the lpwer end of the pasi-
tive eable D. - .
Surrounding the upper portion.of the pro-
jection o of the block n and resting upon the
upper side of the block % i3 a disk ¢, of eop-

per, which serves to eonnect the wire d and |
- the cable D electrically. The disk is pro-

vided with a central openingw, through which
the projection o passes, and with a hole v,

through which the lower erd of the cable D |
"passes and is seeured on the under side of the

disk by upsetting orspreading the wires which,
compose the eable.

The bloek % is held down in connection
with the upper end of the core a by the up-
per cap w of the tube 4, which engages the
upper surface of the block n, and also secures
it'in its position in the block %. )

The eap w may be provided with a bail y,
by which to lower the heater into a well and
withdraw it therefrom by a suitable line, (not
shown,) but it is my purpose to lower and
raise the heater through the medium of the
cables D and E. . : o

The tube < is surrounded by a casing z, of
galvanized iron or other sheet metal, and
preferably extends above and below the tube
¢ and is contracted at its ends o’ and b’ and
forms an annular chamber ¢’ between the
tube and the casing, through which chamber
liguid F, preferably crude petroleum, coal-
oil, zasolene, or other distillate of petroleum-

. oil, is circulated, the cooler liquid entering at

the bottom of the heater and being discharged
at the upper end into the center of the body
of liquid' in the well, and by its circulation
through. the chamber ¢’ is heated to such a
degree as to produce ebullition of the liquid,
in which state theé liquid is brought in contact
with the paraffin coating the surface of the
bore of the well in the oil-bearing rock and

. 578,149

forced into-the crevices of the rock and dis-

solves, #ud by the motion imparted to the liq-

uid by its circulation cuts or washes the par-
affin off the surface and out-of the crevices.
The paraffin thus removed readily unites with
the hot liquid and is therewith removed from

| the well after the heater has been withdrawn

from the well either by the force of the gas

' whichis now free to pass through the crevices -
‘or by a pump. - . .

"The contracted ends of the casing z serve
to guide the heater in its descent and ascent
in a well and prevent its lodging on joints of
the caging or projections in the well below
the casing of the well, and in the operation

.of the heater in a well the cold or cooler lig-

uid enters at the bottom of the heater, is

‘heated and expanded in the chamber ¢, and

expelled at the upper . end, the liquid being
directed by the contracted upper end of the

"heater toward the center of the body-of lig-
‘uid in the well, which-causes the cooler lig-
- wid adjacent fa the wall of the well todescend

rapidly and reénter the heater at its lower
liquid through the heater. The casing z is

" maintained in proper relative position with

reference to the tube t by braces d'.”

Liquid having been supplied to a well and

' the heater C having been let down into the

well and the cables D E attached toa ¢ ynamo
or ather generator of electricity, the current

heated to incandesesnce and the tube 7 heated
by the heat radiated from the core. Thelig-
nid which #ills the chamber ¢’ isheated to such
a degree that it boils and produces ebullition
of the liguid and canses it to rise in the cham-
ber and discharge at the upper end of the
heater, while eold ar cooler liquid enters the
chamber ¢’ at its lower end and thus causes
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“end and effect a thorough circulation of the
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. is turned on and the core a and its jacket f roe
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and maintains & thorough and constant cir-

culation of the liquid through the heater, the
heat heing continually augmented by the cur-
rent of electricity and maintained until the

IIC

paraffin has been melted off the surface of the -

bore of the well and out of the erevices in the

oil-bearing strata of the well, the liguid being 115

expanded by -the heat and forced into the

most remote parts of the oil-bearing rock

through the creviees. _

In flowing wells the pressure of gas at the
head of the casing will indicate. the progress
being made in the. removal of paraffin.

The heater may vary in length from four to

six feet and is abeut four inehes in diameter.

Having. thus fully deseribed my invention,
what I elaim is— .

1. The methed of removing paraffin from
oil-wells, which consists in heating a paraffin
solyent, circulating the solvemt in the well
and its crevices, thereby dissolving the par-
affin by contact with the hot solvent and re-
moving the solvent-and contained paraffin
from the well.

2. The method of removing pavaffin from
oil-wells, which consists in heating a paraffin
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solvent to the boxlmg-pomt cxrculatmg the
solvent in the well anditscrevices, augment-
ing the heat and maintaining the circulation
- - of the solvent, thereby dissolving the paraffin
. 5 by contact with the solvent, and removing the
solvent and contained parafﬁn from the well.

3. A device for renioving paraffin from oil- | -

wells, consisting of a heater provided with a
surronndmg casmg havmg a contracted up-

per end and forming a chambel bet\\ een the o
Lieater and tle easing. _

In testimony whereof I affix my suguatme
in presence of two witnesses.

FRAN(‘N A FLAI\FGI\

\i’itnesses :
© . C. REINOHL,
7D. WEIMER REINOHL. .




