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1

This invention relates to apparatus for
progressively heating oil sands surrounding an oil
well, - . | E
The primary object of this invention is to pro-
vide a novel apparatus for augmenting the yield
from oil wells. - o | |

An important object of the invention is the
provision of apparatus which is applicable to
-existing wells to renew or increase this output,
or which may be employed with equal facility
In low yield shale and oil sands and in fields
where normal procedures for development of the
.01l deposits are not practicable. | |
A further important object of the Invention is
- the development of apparatus which shall con-
currently condition the oil strata, for increased
oil flow and effect an increased output from the
well, | | | R

‘A still further important object of the inven-

tion is the provision of an improved apparatus

for efficiently heating the oil bearing sands from
- an immersion type heater which may be adjust-
~ably positioned in a well. . | o

- An additional object of the invention is the

provision of an apparatus for heating. the bot-

tom portion of an oil well provided with a perfo-
rated casing and with an oi} pump whereby the
surrounding oil sands are progressively heated
radially of the well for facilitating flow of oil
from the sands into the well. L

A Iurther object of the invention is the pro-
vision of an apparatus for heating the oil sands
surrounding an oil well having a perforated cas-
Ing and an oil pump therein by the ignition of
successive charges of .combustible gas confined

within a tubular heating coil surrounding the

pump tubing, whereby heat is radiated from the
walls of the coil and is transmitted through the
casing and perforations into the surrounding oil
sand for progressively heating in successive Zones
radially of the well for facilitating flow of oil
from the sands to the well as well as to adjoining
wells, | o

A still further object of the invention is the

brovision of a relatively simple and effective ap-

paratus for carrying the method into effect.
With the above recited and other .objects in
view, the invention is set forth in the following
- specification and illustrated in the accompanying
drawing, wherein— ~

(CL 166—17)
Fig. 1 is a vertical sectional view coaxially of

a well and illustrating successive zones of oil
sand in surrounding relation to the well;
Fig, 2 is a transverse sectional view substan-

§ tially in the plane of line 2—2, Fig. 1. o

- Referring now in detfail to the drawing, the
‘numeral 18 designates a well casing which may
be provided - with perforations If in the lower

- €nd portion thereof. A pump delivery tubing 2
10 is disposed within the well casing 10 coaxially
thereof and near its lower end may be provided
with a flanged collar, such as indicated at 13.
“The pump tubing at its upper exposed end is

- provided with an oil delivery conduit {4 pro-
15 vided with a valve 15. A pump sucker rod 16
extends downwardly within the tubing 12 and
at 1ts-lower end is connected with the pump 17,

- and at its upper end is connected with the pump
Jack 18. By this mechanism, oil is pumped from

20 the bottom of the well, as in ususl practice. It

- frequently occurs, however, that when a well
ceases flowing, after pumping, that there still
remains a residuum of oil in the strata, which,
owing to ifs viscosity or the temperature of the

29 strata has not heretofore been profitably re-
coverable. If, however, this strata can be effec-
tively treated with heat, considerable oil can be
mnduced to flow into the well and be reclaimed.

- ‘This important desideratum is effected by the

30 novel heating device now to be set forth.

In accordance with the present invention, a
tubular coil {9 surrounds the pump tubing 12

~ below the flange 13 and is supported thereon, and
as illustrated the diameter of the coil is such.as

35 to enable it to be lowered into the well and over
the flange 13. The coil is preferably double or

~one which extends downwardly from the flange
i3 and thence upwardly to the Hange, This ar-
rangement not only avoids terminating the coil

40 below the maximum oil leve] in the well, but of
more importance provides a greater heat radiat-

Ing surface on the coil. | S

The coil as formed has two upper ends, one
of which terminates above the maximum 0il level

4% in the form of a gooseneck 19’. To the other

end of the coil is suitably secured the lower end
of a tube or conduit 20 which is extended at its
upper end along the ground surface, preferably
by the provision of additional conduit lengths.

- 80 The conduit 20 above the Well_is:providedwjth
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a check valve 21, and is further provided with

a spark plug 22, energized by an ignition cir-

cuit, not shown, between the check valve and
the top of casing I0. o

In assembly, the coil 19 is lowered into the
well by means of conduit 20 which in practice is

constructed of readily attached successive sec-

tions, thus facilitating the positioning of the
coil. It will be here noted that the flange and
coil may be progressively lowered or raised in
the welliin-conformity with a-changing-oil:level.
The coil.is-suspended:in the well in surrounding
relation to the pump tubing 12 and from the

flance 13. The tubing from which the coil 19 o

is formed is preferably about .two- inches-in-di-
ameter, while the diameter of t@beﬁgera:cenduit‘-:;_-z-,ﬂ
is about one-half inch in diameter, for the pur-
pose later to appear. |

In operation of the structure disclosed:in car-
rying the heating method into .effect, & -com- g

bustible gas is admitted through the check valve

21 into conduit 28 extending: downwardly:withim -
the casing 18 and thence into the coil 8. When
a. combustible charge has filled the coil stibstan-~

tially to the end 19’ thereof, the plug 22 is en-
“ergized-so as to produce a spark and-the ¢harge
“thus ignited. .

The burning ‘gases -within the coil {8 heat the
tube walls thereof and the ‘heat radiated: there-
from travels through the surrounding oil medium
and-thence through casing 19 and into the oil
-sand, as’indicated: by the arrows having ‘open
“heads, and as identified ‘in the legend on the
drawing. .The-gas is admitted to the coil and 1g-

-nited about‘ten -times per minute with-the re--

- sult that heat is continuously generated and radi-
_‘ ated from the coll. AS a result, the zone of the
“0il sand indicated as ‘A‘will become heated’'and
_the heat .will progressively penetrate the zones

B and C “whereby the oil sands will become
‘heated for. a substantial distance from the -well,
‘and oil -will: thus be caused to flow therefrom to-
~ward and into the well, as'is indicated by the
- arrows ‘having -solid heads. Purthermore, “this
. progressive heating of the oil-sands will-result

in stimulating and “facilitating ‘the ‘flow -of - oil

~ ‘in’the field as a whole to adjacent wells. |
~ “While the zones A, B-and 'C are indicated as

“distinct, such is for purpose -of explanation only,

as.there is of course no clear line of demarcation

“between-the. successlve zones referred'to.

‘As hefore. stated, the relatively large tube di-
‘ameter. of the coil provides & desirably large heat

‘radiating surface, while the sﬁbst&ntiany;sm‘a;ller" __
tube.20, due to its relative small'surface, 1s rapidly ’

. cooled by the gas entering prior to ignition there-
. of; thereby.avoiding an otherwise overheated con-
‘dition ‘occasioning pre-ignition -and - damage
‘therefrom. = o T

~ “"The operation as above. described may’be-con-
‘tinuous. since .the plug 22 may be energized -ab

regular timed .intervals by any suitable control

.means, and the check valve 21 will admit gas
sprior” to ignition.and .will restrict -the “flow - im-
“mediately . following ignition -due ;to -increased
pressure in tube 20 and-coil'18. - Upon-reduetion
~of pressure within the coil -after the jgnition,
-combustible gas will -again be -admitted through
“valve~2{, which will drive’the’ burned ‘hot gases
~out’ through the open end’ 19’ -of- the -coil thereby
“further'heating the well and-oil sand. |

Tt should be understood here ~that I contem-

~plate-availing myself ol a variety of -instrumen-

<talities for -effecting this operation. ‘The com-

“bustible mixture-may- be supplied: under -any de-

4

sirable pressure, it being evident that I may vary
the same during the operation 1o meet varying
local conditions. Further, the top of the well
casing may be enclosed, with & controllable vent,
s Wwhereby a back pressure may be maintained, in
certain instances, in the casing and coil, with
heneficial influence upon the rate and extent
of heat propagation through the concentric zones
A, B and C. By reason of the unidirectional fiow
10 of the fuel mixture, more even heating and bet-
{er-seavenging of the heatigg:elemantﬁ‘iSF.‘abtained,
which' are:important -advantages, particularly in
view of the frequent extreme depths at which
~pumping is often required. |
15 - rItsds:to-be:p rticularly observed that the coil

~£9:is of aslength-to traverse a substantial depth
of the sand,-andrdue to its duplex form, a sub-
stantially large heat radiating surface is provided.
" While “I have disclosed the invention In ac-
cordance ~with ~a single specific embodiment
‘theredf, the same is to be considered as illustra-
-tiveconly. ;and ot restrictive, the scope of the
invention being defined in the sub-joined claims.
- “I'claim: |
o5 1. Apparatus for progressively heating succes-
-sive-zones 0f-oil-sand-radially of a:well having a
.perforated casing and-a:pump supported thereil

Ly a tubing extending axially of the well-10 a
.point -exteriorly ' thereof, - comprising -a tubular
‘a0 - coil surrounding the pump tubing, & conduit con-
nected with an end of the coil and: extending up-
wardly - through:the well anid externally thereof
“to-a-point -of - combustible gas supply, a check
.yalve in -the -conduit for admitting suceessive
33 - charges of combustible gas to the coil and:means
for*igniting the successive gas’ charges whereby
-the -coil -waill ‘is ' heated and the heat radiated
therefrom through:the-casing -peri orations and
-into the surrounding oil sand, said ¢oil being sus-
40 -pended from- 4 flange onithe pump 'tubing, -the
+inner ‘diameter -of  said coil ‘being: greater 'than
\ihe-diameter of the flange to facilitate admission
of the coil over the tubing and into the well.

- "2.-Apparatus-for progressively heating succes-
‘4B ~sive zones-of -oil sand radially of & well having
g, ~perforated -easing and -2 pump -supported
" therein by a tubing extending -axially of the well
- to a point exteriorly thereof, comprising a tubu-
- #lar-coil-surrounding the pwmnp tubing, a'conduit
50 ‘connected: with- an -end of the coil and extending
‘upwardly' through- the-well -and externally there-
~of to-a point of -combustible gas supply,a check
-ydlve in the conduit “for ‘admitting successive:
-eharges-of combustible gas to the coil and means
55 for igniting the successive gas charges whereby
“the -coil -wall ‘1s~ heated andthe heat -radiated
-therefrom ‘through' the casing perforations-and
-into*the surrounding -oil sand, the coll’ tube-be-
“ing-of -relatively larger ‘diameter -and the con-

60 -duit-of relatively-smaller-diameter. o
~ '3.’Apparatus for heating the-oil sand strata
Tadially of ‘an-oil-well-having & pump’supported
‘therein’ by & tubing extending axially of -the well
o -an -exterior -point, -comprising; +a ‘supporting
65 .member -on-said tubing,"a tubular-coil surround-
“ing -the “tubing and carried-by sald supporting
smember, -a conduit-connected with said-coiland
extending exteriorly of said well to a source 'of
-combustible ‘gas, a valve in sald- conduit 'for-ad-
70 mitting successive charges of combustible gas to
the- coil, and -means for igniting -the' successive
-oas “charges 'for ‘heating said coil -and - thereby
‘the surrounding:oil-sand strata. S

»

| ‘4. "The ~combination -of -claim 3 -fxﬁrh-ere.in ~said
“78 conduit is of less cross-sectional area than said
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coil to effect more rapid cooling of said conduit
than of said coil by Incoming successive gas
charges.

0. The combination of claim 3 wherein said
coill has an outlet communicating with the in-
terior of said well above the oil level therein.

6. The combination of claim 5 wherein said
valve is a non-return admission valve, said means
for igniting being disposed in said conduit gd-
Jacent said valve,

RALPH M. STEFFEN.
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