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HYDRAULIC JET CUTTING AND PUMPING
APPARATUS FOR MINING HYDROCARBO-
NACEOUS SOLIDS

’ Lyma.n C. Huff, Evanston, Iil, assignor to Univer-~
sal Oil Products Company, Chicago, Ill.; a cor-
poration of Delaware

Original application May 31, 1946, Serial No.

673,506. - Divided and this application March
24, 1950, Serial No. 151,774

(CL. 262—2)

3 Claims.

1
This application is a division of my previously
filed application, Serial No. 673,506, filed May 31,
1946, now Patent No. 2,587,729, March 4, 1952,
This invention relates to improvements in the

the mining method embodied in. this-invention
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is highly efficient and less expensive to carry out.
The hydraulic cutting provides easy and efficient
means for cutting away and dislodging the ma-
terial and the solvent is entirely recovered by

mining of hydrocarbonaceous solids, such as oil- 5 being pumped away with the dislodged solid ma-
saturated sands, tar sands, oil-shale, bitumen terial and returned to the processing plant.
or -asphalt deposits, and the like which may be The features and advantages of the present
found in natural beds and: deposits. More par- invention will be more apparent upon reference
ticularly, the invention relates to improved means to the accompanying drawings and the following
for the high pressure hydraulic cutting of the 10 description thereof.
solid material from the bed and for hydraulically Figure 1 of the drawing shows a cross-sectional
' transferring the material to an improved process- view through one form of the high pressure hy-
ing operation which operates in combinsation with draulic jet cutting and pumping apparatus which
the hydraulic mining operation. Thé improved is used to remove the solid carkonaceous material.
Pprocess is disclosed . in my above-mentioned pat- 15 Figure 2 of the drawing is a cross-sectional
ent and employs the steps of flash distillation, view through another form of apparatus having
drying, and- coking or asphalting, zii of which liquia jet nogzzles, for high pressure cutting of
may be carried on simultaneously and continii- the bituminous material and a Venturi nozzle
ously by means of alternate chambers. and liquid ejection stream to remove the liguid
In the mining and cutting operation, & bell or 20 cutting agent and the dislodged solid material
hood-like chamber, which is open at the bottom, Irom the mining zone.
is used to enclose cutting nozzles and pumping Referring now to Figure 1 of the drawing, the
means to remove the material cut away and dis- lower end of the apparatus comprises a circular
lodged by the high pressure streams or jets from hood-shaped section 19, which is open’ at the
the nozzles therein. 'The hood confines the lig- 25 bottom and is adapted to contact the bed of
uid cutting agent and the removed solid material natural deposit of the bituminous. material,
such that the mixture is all removed and sucked Above the hood 16 is a shell section {i which
away by pumbing means which is also within serves as & shield and supporting frame for the
the chamber. -A portable erane may be employed internal mechanical apparatus. The high pres~
to handle the hood and its. internal hydraulic 30 sure cutting liquid or solvent material is supplied
cutting' and pumping apparatus. such “that it to.the apparatus by way of inlet line 12, at the
may be moved from one spot to another over upper end of the device. 'The fluid passes through
the entire bituminous deposit. a swivel pipe joint i3 to an internal line or con-
A hot bydrocarbon solvent material is pref- duit {4 which is centrally positioned and passes
erably used as the cutting liquid in thé mining 85 downwardly to the lower portion of the appara-
operation and the solvent is also preferably an tus.  Conduit i4 terminates in a series of nozzles
oil fraction obtained from the processing of the {3 which discharge the medium in jet-like high
material being mined, however, steam; hot water pressure cutting streams,; which in turn are di-
or other fluid may be employed under high pres- rested angularly downward such that the solid
sure as the cutting medium and the Auidizing oz 40 bed will be cut-away and dislodged for removal
transporting medium for transferring the solid within the area covered by the hood {8. Around
material o the processing unit. the internal line (4, there is positioned. s rotat-
Various methods have been tried in the pass able shaft 18 and an impeller blade. 7 suitable
and are in use at present.for the extraction of for a cenfrifugal type pump. The shaft {6 and
solid bituminous materials, such as tar sands, 45 the blade {7 may be driven by a motor {8 Which
which are removed from open pits. A shale is supported in the upper portion of the appara~
“planner” has been used to some extent, but  tus. The housing {9 for. the impeller blade 17
in' general has been found to be rather unsatis- is -supported from the shell 1{ and connects
factory, particularly for:the “gummy” types of directly with the top of the hood {8 by Way of
tar sands. A method which employs dynamiting, 50 the short connecting conduit 20, as indicated in
picking - the material up by steam-~-shovel, and the drawing. - The centrifugal pump, providéd by
hauling it by tractor to the processing plant has the rotating blade. {7 and the housing 18, draws
also been used, but this method has been found the solid material, that has been cut away, ani
o be rather slow and expensive.. Tn’comparison, 55 the cutting liquid ‘upwardly‘through the conduit

20 and discharges it.to:the outlet, line 21..  The
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outlet 21 may in turn connect with flexible pip~
ing for supplying the mixed solids and liquid to
suitable processing equipment such &s shown in
my above-mentioned patent. A perforated plate
or screen 22 is placed across the entrance of the
inlet conduit 20 and serves to keep cut any over
sized material that would cause damage in being
drawn through the centrifugal pump. The
screen 22 may be attached to the conduit 14 and
thus be made to rotate with the conduit and dis-
charge nozzles. In the apparatus shown, a Sys-
tem of gears is used in the box 28 above the motor
{8, in order to rotate the interior line t# and
the jet nozzles 15. However, in an alternative
method of construction, the jet nozzles {§ may
be placed at a slight angle such that the high
pressure stream will cause their rotation, and
the gear box 23 may be eliminated. Above the
pump housing 19, a supporting frame 24 is pro-
vided to carry the motor {8 and to furnish ai-
tachment reans for a yoke 25. The yoke 25 is
provided with a lifting eye at ils upper end which
makes the apparatus. adaptable for handling by
any type of hoist or movable crane such as pre-
viously indicated.

In a somewhat simplified form of the cutting
and pumping apparatus, as indicated in Figure 2
of the drawing, the centrifugal pump is eliminated
and in its place an ejector type of pump is used.
High pressure liquid or solvent material enters
the upper end of the apparatus through  inlet
26 and passes downwardly through the annular
channel between an inner conduit 27 and an
outer conduit 28. At the lower end of the an-
nular flow channel there are provided a plurality
of discharge nozzles 26 which provide high pres-
sure jet streams for cutting away and dislodging
the solid bitwminous material. An open bottom
hood member -38 serves to confine the ecutling
lquid and . the dislodged solid material such that
both may be removed by way of the internal
pumping means provided. - The inner conduit 27
is provided with a Venturi nozzle 3{ ab its lower

end such that a high pressure jet stream of lig-.

uid from a centrally loecated nozzle 82 will cause
a jet pump action to draw the solids and liguid
mixture upwardly therethrough into conduit 27
and be discharged therefrom, through outlet line
33. - Aswivel type of pipe joint 34 is used between
the upper end of conduit 27 and the discharge
line 33 such that the apparatus may be readily.
moved about by means of a movable crane or
like - equiptent. The discharge nozzles 28 are
preferably placed at an angle which will cause
the -conduits 21 and 28 to rotate from the pres-
sure of the jet streams and provide a full circular
cutting action on the solid material bed. Since
it is desirable to rotate the nozzles 28, the inlet
joint 26 and the outlet joint 34 must be of &
swivel type of construction as well as a type that
will withstand high pressure service. Also a ro-
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tilling process, is heated and passed to the min-
ing apparatus as the hot solvent material.

Tn an alternative method of carrying out the
mining operation, hot water or steam may be
used in the high pressure jets in the mining hood
to cut away the bituminous deposit and fAuidize
the particles such that they may be conveyed
by pipe line to the processing unit. The passage
of the water andsolids mixture directly to the dis-
tillation chambers, however, means the expendi-
gure of considerable heat and energy in flashing
off the large quantity of water present. It is,
therefore, advisable to remove the oil from the
water by employing conventional settling basins,
mixers, and skimming basins which have been
used in connection with such types of material.

I claim as my invention:

i. An apparatus for hydraulically removing
solid material from natural deposits thereof,
which comprises in combination, an open hot-
tomed confining hood adapted for encompassing
a small area of said deposit, an inlet for-a high
pressure fluid medium and outlet means from
said hood for particles of said material and said
fuid mediwm, a rotatable conduit communicat-
ing with said inlet and terminating in a plurality
of discharge nozzles, said nozzles directed angu-~
larly downwardly toward the lower periphery of
said hood and suitable for effecting rotating jot-
like cutting streams of said fluid medium and
the dislodging of said solid material, and slurry
pumping means in said outlet means ior dis-
charging resulting dislodged solids and fluid
medium.

2. An apparatus for hydraulically removing
solid material from natural deposifs thereol,
which comprises in-combinstion an open-bot-
tomed pressure tight hood adapted to encompass
a small area of said solid material deposit, inlet
means for a high pressure fiuid medium, outiet
means for solid particles of-said material and
said fuid medium, & rotatable fluid inlet conduit
extending eentraily through said apparatus and
terminating in a plurality of discharge nozzles,
g2id nozzles being directed angularly downwaraly
toward the lower end of said hood, and effscting
jet-like cutting streams of said Auid medium, a

 swivel joint connecting said inlet and said re-
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tatable joint or bearing 3§ is provided between

the exterior conduit 28 and top of the hood 38.
A perforated plate or screen 25 is - ‘positioned
across the flared inlet to the ejector or Venturi
nozzle 31 in order to prevent its clogging with
large pieces of solid matter.

When employing & hydrocarbon sclvent for
the high pressure cubting fluid, the bituminous
material in the tar sands will e substantially
dissolved and removed from the mineral material
by the time the mixture has been pumped to
the processing unit. In the preferaple embodi-
ment of the combination process, ark intermediate

gas oil fraction, which is a product of the dis-
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tatable conduit, motor driven centrifugal pump
having & housing and a rotatable impeller blade,
a, short fluid channel connecting the upper por-
tion of said hood with said purmp housing where-
by said pump passes dislodged solids and fluid
material from within said ‘hood $o0 said outlet
means, a prime mover for said centrifugal pump
having an extended hollow drive shaft connest~
ing with ssid rotatable impeller blade and con-
centric around said¢ rotatable conduit-which con-
nects said inlet means to said discharge nozzles
within said hoed, and an open shell attached to
and extending beyond said hood adapted to en-
close and support said pump housing and:said
prime mover. }

2. An apparatus for hydraulieally removing
solid material from natural deposits thereof,
which comprises in combination,  an . open-
vottomed confined hood adapted to encompass &

- small - area of said solid ‘material deposit, an’

jnlet conduit for a high pressure fluid medium,
an outlet for solid material and said fluid -me-

 Gium, $wo concentrie and rotatable conduits pro-
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viding an annular flow channel therebetween, a
swrivel pipe joint between and connecting said
inlet conduit with said annular flow channel, a
second swivel joint between said outlet and the
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inner of said concentric conduits, and a rotatable
joint between the exterior of said conduits and
sald hood, a plurslity of discharge nozzles at
the end of said channel between said conduits
and opposite said fluid inlet and said outlet, said
nozzles being positioned to have similar angu-
larity with respect to said hood and are directed

angularly downward to discharge high pressure -

fluid medium from said annular flow channel in
jet-like cutting streams at the lower periphery of
said hood, a Venturi shaped inlet within the lower
end of said inner conduit, a jet nozzle positioned
centrally between the other of said discharge
nozzles and directed upwardly into said inner
conduit providing thereby a high pressure fAuid
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stream directly into said venturi, said venturi
and last said jet nozzle effecting jet pumping of
dislodged solid particles and fluid medium from
within said hood to said outlet at the opposite
end of said inner conduit, and a perforate screen-
ing member across the Venturi inlet to said
inner conduit.
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