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UNITED STATES PATENT of FICE 
2,678,203 

HYDRAULIC JET CUTTING AND PUM.PNG 
APPARATUS FOR MENING HYDROCARBO. 
NACEOUS SOLDS 

Lyman C. Huff, Evanston, I., assignor to Univer 
sal Oil Products Company, Chicago, I., a cor 
poration of Delaware 

Original application May 3, 1946, Serial No. 
673,506. Divided and this application March 
24, 1950, Serial No. 151,774 

(C. 262-2) 3 Claims. 

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 

mining of hydrocarbonaceous solids, such as oil 
Saturated sands, tar sands, oil-shale, bitumein 
or asphalt deposits, and the like which may be 
found in natural beds and deposits. Miore par 
ticularly, the invention relates to improved means 
for the high pressure hydraulic cutting of the 
Solid material from the bed and for hydraulically 
transferring the material to an improved process 
ing Operation Which operates in combination. With 
the hydraulic mining operation. The improved 
process is disclosed in my above-mentioned pat 
ent and employs the steps of flash distillation, 
drying, and coking or asphalting, aii of which 
may be carried on simultaneously and continu 
ously by means of alternate chambers. 
In the mining and cutting operation, a beil or 

hood-like chamber, which is open at the bottom, 
is used to enclose cutting nozzles and pumping 
means to renove the material cut a Way and dis 
lodged by the high pressure streams or jets fron 
the nozzles therein. The hood confines the lic 
uid cutting agent and the removed Solid laterial 
Such that the mixture is all removed and Suicked 
away by pumping means which is also within 
the chamber. A portable crane may be employed 
to handle the hood and its internal hydraulic 
cutting and pumping apparatus. Such that it 
may be moved from One spot to another Over 
the entire bituminous deposit. 
A hot hydrocarbon solvent material is pref 

erably used as the cutting liquid in the mining 
operation and the Solvent is also preferably an 
oil fraction obtained from the processing of the 
material being mined, however, steam, hot Water 
or other fluid may be employed under high pres 
Sure as the cutting medium and the fluidizing Oi 
transporting medium for transferring the solid 
material to the processing unit. 
Warious methods have been tried in the past, 

and are in use at present for the extraction of 
solid bituminous materials, such as tar Sands, 
which are removed from open pits. A shale 
“planner' has been used to some extent, but 
in general has been found to be rather unsatis 
factory, particularly for the "gummy' types of 
tar sands. A method which employs dynamiting, 
picking the material up by steam-shovel, and 
hauling it by tractor to the processing plant has 
also been used, but this method has been found 
to be rather slow and expensive. In comparison, 
the mining method embodied in this invention 
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2 
is highly efficient and less expensive to carry out. 
The hydraulic cutting provides easy and eficient 
means for cutting away and dislodging the ma 
terial and the solvent is entirely recovered by 
being pumped away With the dislodged solid ma 
terial and returned to the processing plant. 
The features and advantages of the present 

invention Will be more apparent upon reference 
to the accompanying drawings and the following 
description thereof. 
Figure 1. Of the drawing shows a cross-sectional 

view through One form of the high pressure hy 
draulic jet cutting and pumping apparatus which 
is used to remove the solid carbonaceous material. 

Figure 2 of the drawing is a cross-sectional 
view through another form of apparatus having 
liquid jet nozzles, for high pressure cutting of 
the bituminous material and a Wenturi nozzle 
and liquid ejection strean to remove the liquid 
cutting agent and the dislodged solid material 
from the mining Zone. 

Referring now to Figure 1 of the drawing, the 
lower end of the apparatus comprises a circular 
hood-shaped Section 9, which is open at the 
bottom and is adapted to contact the bed of 
natural deposit of the bituminous material. 
Above the hood () is a shell section which 
SerWeS as a Shield and Supporting frame for the 
internal mechanical apparatus. The high pres 
Sure cutting liquid or Solvent material is Supplied 
to the apparatus by way of inlet line. 2, at the 
upper end of the device. The fluid passes through 
a Swivel pipe joint 3 to an internal line or con 
duit A Which is cent cally positioned and passes 
doWinWardly to the lower portion of the appara 
tus. Conduit a terminates in a series of nozzles 
5 which discharge the medium in jet-like high 

pressure cutting Streams, which in turn are di 
rected angularly dio'NWaird Such that the Solid 
bed will be cut away and dislodged for removal 
Within the area, covered loy the hood 5. Around 
the internal line 4, there is positioned a rotat 
able shaft is and an impeller blade. suitable 
for a centrifugal type pump. The shaft 6 and 
the blade may be driven by a motor 8 which 
is supported in the upper portion of the appara 
tus. The housing 8 for the impeller blade it 
is supported from the shell and connects 
directly with the top of the hood 3 by Way of 
the short connecting conduit 20, as indicated in 
the drawing. The centrifugal pump, provided by 
the rotating blade 7 and the housing 9, draws 
the solid material, that has been cut away, and 
the cutting liquid upwardly through the conduit 
20 and discharges it to the outlet line. 24. 
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outlet 2 may in turn connect with flexible pip 
ing for supplying the mixed solids and liquid to 
Suitable processing equipment. Such as shown in 
my above-mentioned patent. A perforated piate 
or Screen 22 is placed across the entrance of the 
inlet conduit 20 and serves to keep out any over 
sized material that would cause damage in being 
dra Wn through the centrifugal pump, The 
Screen 22 may be attached to the conduit A and 
thus be made to rotate with the conduit and dis 
charge nozzles. In the apparatus shown, a sys 
ten of gears is used in the box 23 above the notoi 
8, in order to rotate the interior line is and 
the jet nozzles i5. However, in an alternative 
method of construction, the jet nozzles 5 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 9, a supporting frame 24 is pro 
vided to carry the motor 8 and to furnish at 
tachment means for a yoke 25. The yoke 25 is 
provided with a lifting eye at its 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 eliriainated 
and in its place an ejector type of pump is used. 
High pressure liquid or solvent material enter's 
the upper end of the apparatus through inlet, 
26 and passes downwardly through the annula: 
channel between an inner conduit 2 and an 
outer conduit, 28. At the lower end of the an 
nular flow channel there are provided a plurality 
of discharge nozzles 29 which provide high pres 
sure jet streams for cutting away and dislodging 
the solid bituminous material. An open bottom 
hood member 38 serves to confine the cutting 
liquid and the dislodged solid material Such that 
both may be removed by Way of the internal 
pumping means provided. The inner conduit 2 
is provided with a Wenturi nozzle 3 at its lower 
end such that a high pressure jet stream of liq-. 
uid from a centrally located nozzle 32 Will cause 
a jet pump action to draw the Solids and liquid 
mixture upwardly therethrough into conduit 2 
and be discharged therefrom, through outlet line 
33. A swivel 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 Ol' 
like equipment. The discharge nozzles 29 are 
preferably placed at an angle which Will cause 
the conduits 27 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 29, the inlet 
joint 26 and the outlet joint 36 must be of a 
swivel type of construction as well as a type that 
will withstand high pressure service. Also a ro 

5 

20 

30 

35 

40 

45 

4 
tilling process, is heated and passed to the min 
ing apparatus as the hot solvent material. 
In 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 fluidize 
the particles such that they may be conveyed 
by pipeline to the processing unit. The passage 
of the water and solids mixture directly to the dis 
tilation chambers, however, means the expendi 
ture 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 bot 
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 
fiuid medium, a rotatable conduit communicat 
ing with said inlet and terminating in a plurality 
of discharge nozzles, said nozzles directed angul 
larly downwardly toward the lower periphei'y of 
said hood and suitable for effecting rotating jet 
like cutting streams of said fluid rediuri and 
the dislodging of said solid material, and slurry 
pumping means in said outlet means for dis 
charging resulting dislodged solids and fluid 
nedium. 

2. An apparatus for hydraulically removing 
solid material from natural deposits thereof, 
which comprises in combination an open-bot 
torned pressure tight hood adapted to encompaSS 
a small area of said solid material deposit, inlet 
means for a high pressure fiuid medium, outlet 
means for solid particles of said material and 
said fuid medium, a rotatable fluid inlet conduit 
extending centrally through Said apparatus and 
terminating in a plurality of discharge nozzles, 
said nozzles being directed angularly downwardly 
toward the lower end of said hood, and effecting 
jet-like cutting streams of Said fiuid medium, a 
swive joint connecting said inlet and Said to 

50 
tatable conduit, motor driven centrifugal pump 
having a housing and a rotatable impeller blade, 
a short fiuid channel connecting the upper pol 
tion of said hood with said p3rap housing Where 
by said pump passes dislodged Soids and fuid 
material from within said hood to Said outlet 
means, a prime mover for said centrifugal puring 
having an extended hollow drive shaft connect 
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tatable joint or bearing 36 is provided between 
the exterior conduit 28 and top of the hood 38. 
A perforated plate or screen 35 is positioned 
across the flared inlet to the ejector of Venturi 
nozzle 31 in order to prevent its clogging With 
large pieces of Solid matter. 
When employing a hydrocarbon Solvent for 

the high pressure cutting fluid, the bituminous 
material in the tar sands will be substantially 
dissolved and removed from the mineral material 
by the time the mixture has been pumped to 
the processing unit. In the preferable embodi 
ment of the combination process, an intermediate 
gas oil fraction, which is a product of the dis 
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ing with said rotatable impeller blade and con 
centric around said rotatable conduit which coil 
nects said inlet means to said discharge nozzles 
within said hood, and an open shell attached to 
and extending beyond said hood adapted to en 
close and support said pump housing and Said 
prime mover. - 3. An apparatus for hydraulically removing 
solid material from natural deposits thereof, 
which comprises in combination, an Opell 
bottomed confined hood adapted to encompaSS 8. 
small area of said solid material deposit, all 
inlet, conduit for a high pressure fluid mediuin, 
an outlet for solid material and Said fluid Ine 
dium, two concentric and rotatable conduits pro 
viding an annular flow channel therebetween, a 
swive 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 
said hood, a plurality 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 angul 
larity with respect to said hood and are directed 
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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 Wenturishaped 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 fluid 
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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 Wenturi inlet to said 
inner conduit. 
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