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T'o all whom it may CONCET:

Be it known that I, JorN A. McINTYRE, 2
citizen of the United States, residing ab
Denver, in the county of Denver and State
ot Colorado, have invented certain new and
useful Improvements in Methods of and Ap-
paratus for Liquefying Paraffin in Oil Wells,
of which the following is & specification.

This invention relates to a method of and
apparatus for liquefying paraffin in oil
wells, its primary object being to provide a
convenient means for causing the circulation
of a heating fluid through an oil well at a
very high temperature Whereby to liquefy
the paraffin collected in the boftom thereof
and in the crevices and fissures of the sur-
rounding rock.

Tt is well known that the flow of liquid
into and from wells producing oils contain-
ing paraffin and other hydrocarbons, i8 often
obstructed to a detrimental extent by the
presence of the paraffin which clogs the fis-
cures of the rock from which the oil issues
and accumulates in the bottom of the bore.

These conditions frequently impede the
flow of oil so that eventually it ceases all to-
gether, and it is obviously of considerable
Salue that a method be. employed whereby
the paraffin is melted and maintained in a
liquid condition so that it may be removed
from the well by pumping or by a natural
flow, together with the oils.

“In order to produce this result it is neces-
sary that heat of a very high temperature
be caused to circulate through the well at a
velocity which prevents its cooling to any
detrimental extent before the oil-yielding
strata or paraffin deposits are reached.

T am aware that attempts have been made
to melt the paraffin by the introduction .of
steam or hot water, but it was found that
especially_in very deep wells, these heating,
mediums lost their temperatures too rapidly
to be of any practical value.

The present invention eliminates this dif-
ficulty by utilizing the .exhaust gases of an
internal combustion engine and drawing
them through & conduit extending into the
well, by a partial vacuum. ) ]

At every explosion of a combustion mix-
ture in the cylinder of an internal combus-
tion engine, heat is generated to a tempera-
ture often reaching 3000 degrees I and by
connecting a conduit extending into an oil-
well at one end to an exhaust opening of the
cylinder and producing a partial vacuum at

the opposite end thereof, the heated gases
may be caused to travel through the conduit.
at a velocity of one thousand feet or more
er second, so that even in wells of great
depth the loss of temperature before they
reach the bottom of the bore can never be
enough to‘prevent theip performing the fune-
tion of liquefying the paraffin, the melting
point of which is approximately 320 de-
rees I'. ‘

The enormous excess of heat contained in
the gases above this melting temperature
makes it possible to not, only cause ebullition
of the paraffin accumulated in the bottom of
the well, but to heat the surrounding rock
to a degree sufficient to melt the paraffin con-
tained in the crevices and fissures of the
same. ,

The conduit or radiator through which
the heated gases are drawn does not inter-
fere with the placement of the pipe through
which the oil is pumped from the well so
that a continuous fow of oil and paraffin can
be assured by continuing the introduction of
the heating fluid during the pumping oper-
ation.

An embodiment of my invention has been
shown in the accompanying drawings in the
various views of which like parts are simi-
larly designated and in which

Figure 1 is a side elevation of an appara-
tus suitable for carrying out my improve
method of liquefying paraflin in oil wells,
chown in its operative position with rela-
tion to a well; Figure 2, a similar view
showing a modified construction, and

Figure 3. an enlarged section taken on the
line 3—3, Figure 1.

Referring first to Figure 1 of the draw-
ings, the reference character 2 designates
an oil-well which as usual is provided with
. metal casing 3 to prevent its wall from
caving in. :

A pump 4 of the internal combustion
engine type is mounted on a truck 5 so that
it may be conveniently moved from one
well to another. The pump is driven by
the vehicle motor through suitable belting
4» connected to the rear wheels of the motor
vehicle.

In the operation of the pump the explo-
sion of a combustible mixture causes a moye-
ment of the pistons in its cylinders 7 which
produces a’ partial vacuum for drawing the
cas through the pipe, and the heat of the
explosions at one end of the two cvlinders
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and the vacuum produced st the opposite
end thereof are utilized in the present in-
vention to heat the lower portion of the
well as hereinbefore explained -

With this end in view I provide a con-
duit composed of two parallel members 8
and 9 connected at their lower ends by o
return bend 10,

The ~onduit is proportioned to enter the
casing of the well in addition to the pipe
through which the oil is pumped and the
return bend may if so desired have a down.
wardly projecting' extension 12 which pro-
vides a trap to receive carbon and other
solids which may enter with the gas.

ne member of the conduit is connected
with the ends of the cylinders of the pump
at which the explosions take place by means
of diverging branch pipes 18 and the other
member
which by means of conduits 15 is connected
suction ends of the cylinders.

A check-valve 16 in the member 9 of the
conduit prevents a return flow during the
intervals between the strokes of the pistons
the pump is stopped and other
valves are suitably arranged in the connec-
tions between the conduit and the pump to
regulate the flow of heated gases.

Inasmuch as these valves or their arrange-
ment are not a part of my invention and
must naturally vary in pumps of different
types, they have not been shown in the
drawings.

In the operation of tlhe pump the vacuum
produced at one end of the conduit causes
the gases of explosion exbausted from the
cylinders to enter the opposite end of the

circalate through the conduit with
a velocity which prevents any material loss of
temperature as hereinbefore explained.
- The paraffin in the bottom of the well and
in the surrounding rock is thereby liquefied

-to be removed with the oil through the suc-

tion pipe 6, _

In the form of my invention shown in
Figure 2 of the drawings the intake member
8.of the conduit is eonmected -with exhaust
openings in the explosion ends of -the cylin-
ders of an ordinary internal combustion
engine 17 and a separate exhaust fan or
vacuum pump 18 is employed, if Lecessary in
connection with a tank 19, to produce “the

- required suction at the end of the other mem-
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ber of the same.

The gases upon entering the vacuum pro-
ducing device of either form of my inven-
tion are as usual discharged through the ex-
haust ports thereof.

The cylinders or pumps 7 are divided by
the piston into two chambers, one of which
is an explosion chamber and the other 3
suction chamber. By jacking the car up,
the belt passing from the rear wheel of the
car energizes the movement of the piston

connects with a vacuum tank 14

“well, in connection

in the eylinders 7 therely oiving e full
advantage of the explosive foree 1u (he ey
inders 7 to driving the gases through the
radiator.

What T claim and desire to secure by laet- 7

ters Patent is:

1. Apparatus for liguefying paraflin in
an oil-well, comprising in combination with
& pump operated by an explosive engine, o
closed conduit adapted to convey a heating
fluid through an ¢il well, an end of wid

‘conduit being connected wit], a suction space

of the pump and the other end of the con-
dult having a connection with the exhaugt
port of an explosion chamber of the same.

2. Apparatus for Lquefying parafiin in
an oil-well, comprising in combination witl
& pump operated by an explosive engine, o
vacuum-chamber connected with o suction
space therecf, and a closed conduit, adapted
to convey a heating finid through an oil well,
said conduit being connected at one end to
said vacuum chamber and having at its
other end a connection with the exhaust port
of the explosion chamber of the pump.

3. Apparatus for liquefying parafin in
an oil-well, comprising in combination, an
explosion chamber for gaseous fuel, & sue-
tion-producing element, and a closed conduit
adapted to convey a heating fluid through an
0il well, said conduit being at one end con-
nected with an exhaust port of said explo-
sion chamber and having at its other end a
connection with the suction element,

4. Apparatus for liquefying paraffin in
an oil-well, comprising in combination, a
suction pump operated by anexplosive en-
gine, including a cylinder and an explosion
driven piston therein, and a closed conduit
adapted to convey a heating fluid through
an oil-well, said conduit being at one of its
ends connected with an exhaust opening of
the cylinder at the explosion side of the pis-
tion and having at its other o1 g connection
with the cylinder at the suction side of the
same. ‘

5. Apparatus for liquefying paraffin in

an oil-well comprising in combination with
an explosive engine, a closed conduit adapt-
ed to convey a heating fluid through an oil
with an exhaust port of
an explosion chamber of the engine.
* 6. An explosion chamber, a piston within
the chamber, and a radiator conduit making
a eircuit from the surface to underground
and back to the surface, the piston forcing
gas from the explosion chamber through
said radiator. '

7. An explosion chamber, a piston within

the chamber, and a radiator conduit making
a circuit underground from the surface of
the ground and back to the surface, the pis-
ton forcing gas from said explosion chamber
through said radiator conduit by both posi-
tive and negative pressure. :
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8. A method of heating a radiator con-
duit comprising exploding an explosive ma-
terial .within a closed chamber and releas-
ing the heated gases therefrom while under
pressure into the said conduit, and providing
at the other end of said conduit 2 negative
pressure. :

9. In combination, a radiator adapted to
extend into the well and provided with a
downward and return coil, and means for
producing high temperature gases by ex-
plosion, and means for directing and ac-

&

celerating the flow of gas from said explo-
sive means through the said radiator coil.

10. An apparatus for heating a radiator
conduit comprising a cylinder, a piston mov-
able within the cylinder, mechanical means
for driving the piston, and an explosion
chamber within the cylinder and means for
exhausting the gases from the explosion into

the conduit.

In testimony whereof I have affixed my

signature.
JOHN A. McINTYRE.
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