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To all whom 1t may concern: - .

Be it known that I, Linus W. BrowN, a
citizen of the United States, and a resident
of Bakersfield, in the county of Kern and
State of California, have invented a new

and Improved Oil-and Sand Separator, of

‘which the following is a full, clear, and ex-

act -description.

- -

- This i1nvention 1s an oil and sand sepa-
10

rator, relating more particularly to improve-
ments in appliances of the character de-
seribed in an application filed by me March

ary 12, 1908. o
The present apparatus is for the separa-

tion of the oil from the sand as fast as they

are pumped from the well, which permits of
the running of the oil to the storage without
being delivered to the sumps or otherwise
coming in contact with the ground or ex-
posed where evaporation can take place, or

Reference is to be had to the accompany-
ing drawings forming a part of this speci-

fication, in which similar characters of ref-

erence indicate corresponding parts in all the
Views. | S

TFigure 1 is a plan of the separating and

fiow tanks and adjacent construction; Figs.

9-and 2* are sections respectively on the lines
09 and 22—22 of Fig. 1, looking in the direc-
tion of the arrows; Fig. 3 is a section on the

line 8 of Fig. 1; Fig. 4 is a vertical central
sectional view, showing 2 modification of the
separating tank as shown in ¥ig. 25 Fig.. o

js a vertical central sectional view of the

40

separating tank shown in ¥ig. 4, looking 1in
o direction at substantially right-angles
thereto; and Fig. 6 is a diagrammatic view
of the appliance complete. S

 Referring more particularly to Figs. 1, 2,

.90 3 gnd 6, the appliance 1s shown to consist

48

primarily of a separating tank 10 and a fow |

tank 11, these tanks being of substantially

the same outward form and arranged in an

. upright position at the same elevation on @
 snitable support or platform 12. Both tanks
- preferably have bottoms of .contcal form to

fild:

35

which is detachably connected in the case of
the tank 10, s boot-casing 13, which is in
communication with a sluice or sand dis-
charge pipe 14, having a controlling valve
i5. Centrally and longitudinally arranged

in the tank 10 is a tube 16, which, at its bot-.

1907, serially numbered 368,762, on which
the Patent No, 879,728 was granted Kebru-

“a shaft 30,

| tom, 1s su.pportéd on rollers 17 a substantial

distance above the bottom of the tank, the
rollers being carried by supports 18, posi-

tioned at suitable intervals. The upper por-

tion of the tube 16 passes through the top of
the tank, where it 1s provided with contact-
ing rollers 19, and a surrounding gear 20, the
latter being in mesh with a pinion 21 fixed
to the lower end of a shaft 22, which also
carries at its opposite and upper end, a bevel
pinion 23 in mesh with a similar but larger
pinioh 24, this last-named pinion being car-
ried on a driven shaft 25. -
Surrounding the upper portion of the tube
16 is a drip tank 107, and rising thereabove

‘at opposite sides are frames 26 having ad-
| justable bearings in which a shaft 27 1s

journaled. The frames also provide bear-
ings for a shaft 28 arranged at substantially
the ‘same elevation and at one side of the

shaft 27, and a shaft 29 arranged below and

between the shafts 27 and 28.

Journaled crosswise in the boot-casing 1s
parallel to the shafts 27, 28 and
29, and to all of these shafts are attached
spaced sprocket wheels, respectively indi-
cated by the reference characters 31, 32, 33

| and 34, over which pass chains 35 having

buckets 86 attached at intervals of- their
length, the said buckets discharging as they

‘pass over the sprocket wheels 32 1nto an 1n-
‘clined chute 37. . '

I have shown the shaft 25 extended Dbe-
yond the frames 26 at one side, where 1t car-
ries a sprocket 38 adapted to be thrown Into
and out of operation by a clutch 89. This

66
65
70
75
80
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last mentioned sprocket. wheel is driven by

a driving shaft 40 through, a sprocket wheel
41 and chain 42, the driving shaft being pro-
vided with a band-wheel or pulley 43, which,
as shown in Fig. 6, is operatively connected
with the driving pulley of an engine 44 by
the belt 45. o o

" The lower end of the tube 16 has attached
thereto a number of radiating vanes or
stirrers 46, each vane having a number of

95

100

cross-pins conforming to and approximately

the conical bottom of the  tank.

filling

Ahove these vanes or stirrers the tube 16 1s - |

surrounded & considerable portion of its
length by a heating coil 47, which, as best
shown in Figs. 1, 2 and 6, is supplied with
the exhaust steam from the engine 44
through a pipe 48. The upper portion of

the heating coil 47 discharges through a pipe

105

110
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49 ha,ving -'-’a;"chec'_kﬂ valve 50, the said pipe | which connects,
_being connected. to the outer end

Injecting nozzle 51, which leads into the

‘separating tank approximately midway its
“height, and, as shown in dotted outline in
Fig. 2 and in full lines in Fig. 3, curves |
and 1s con- .
‘structed with an elongated discharge open-
a rela-

slightly downwardly in the tank

ing to deliver the oil in the form o a
tively thin film. “Also connecting with the
nozzie 51, intermediate. the separating tank

. and pipe 49, is an oil and sand pipe 52 lead-

- 15

20

- 57 having a:controlling valve 58,

25
3¢
35

40

~ point near the top of the flow tank 11 to
the well 53, the connection between .it and

45

~tank 70 which
of the well and collects and returns to the
- well such oil as is generally lost by leakage.

a0

of the tank and iticlinin

valve 66.

to a
pumps the o1l to the storage.

ng from the well

other wells. A pipe 55 for the conduction

of live steam .connects with the nozzle

through the connection in the pipe 49, and
has ‘a contrelling valve 58. Leading into

 the Sefarating tang -at or below the eleva-

tion -of the nowzle 51 is a water supply pipe
A pipe

59 connects with the tank a substantial dis-

tance below the normal water level and has |

a controlling valve 60, and between said

‘valve and the tank it is provided at one side
. wiath a communicating

swinging.or pivoted
pipe 61 which is held in adjusted position
by & chain or-other flexible connection 62.
- Above the coil 47 the separating tank is
provided with baffle plates 63 and 64, both
baffle plates being of conical form, with the
baffle plate 63 arranged adjacent to the wall

downwardly, and the baffle plate 64 ar-
ranged adjacent to the central tube 16 and
inclining outwardly and downwardly. _

The bottom of the flow ‘tank 11 connects
with a wash-out
A vertical suction pipe 67 leads
from the normal oil level of the flow tank
pump 63, as shown in Fig. 6, which
A vertically-
arranged overflow pipe 69 leads from a

the well preferably being through a drip
surrounds the upper portion

The pipe 69 also connects with the dis-
charge from telltales 71 'and 72, connecting
respectively with the separating and flow

~ tanks at their normal water levels, the dis-

09

~ the lower ‘ i
1t 15 provided with dischar

60

- zles of

85

charge from these telltales being through
a U-shaped pipe 73 having funnels 74 at
its ends. A water supply pipe {5 passes to
portion of the flow tank, where

downwardly directed, with one of said nogz-
zies pointing directly over the entrance to
the wash-out pipe. Above the discharge noz-

the normal water level in the flow tank, 1is
a - horizontally-arranged heating coil 77,

of an oil |

_ 93, as shown in Fig. 6,
and a !p'ii}e 94 leading from one or more

inwardly and

pipe 65, having a controlling |

the water supply pipe, and at or near.

|

| particles of sand passing

the o1l.

The water which

ge nozzles 76, |
which, as shown in Fig. 92, are radially and
= b,

breaking up the sand: The

Ing coil |
as a dry heater. Such heat as is contained

1n  its

-exhaust steam is admitfed

990,800

trolling valve 79, and with the exhaust
steam plpe 48 through a pipe having a con-
trolling valve 80, this pipe also being ex-
tended to provide a
the atmosphere an
valve 82, | | : L

Leading from a point near the top of the
Separating tank, which is the normal ojl
level, is a pipe 83 which discharges into a
vertical pipe 84 in the flow tank. This pipe
8¢ is open at the top and projects to or
shightly below the normal water level in the

having a controlling

flow tank.

The operation of the apparatus is as fol-
lows: The separating tank is filled ‘with
water up to the adjoining tell-tale, and this
water level 1s maintained automaticall by
the pipe 61, regardless of the water from
the wells or from condensed steam, by the

water regulator device 61, which device is

adjustable to suit not only any water level
desired but any gravity of oil by changing
the angle of the pipe 61. The d '
top of the regulator pipe should be adjusted
from the surface of the water level is de-
pendent on both the depth and
‘The water regulator may be washed
out when desired by opening the valve 60.
1s at the height of the tell-
tale 72 in the flow tank serves the purpose
of an absorbent cushion to receive any small

from the separating tank. Oil as pumped
from the well or wells is delivered direct to
the separating tank through the pipes 52
and 54, and nozzle 51.
this nozzle it is spread out in & thin film,
contents of the
separating tank are kept to the required
temperature by the exhaust steam from the
engine, which has heretofore been allowed
to waste.. The exhaust steam admitted
through the pipe 48 passes through the heat-
and heats the contents of the tank

in the exhaust steam which is not taken off

with the hot water from condensation In the
coil, passes through the check valve 50 and

enters the oil delivery pipe or nozzle and

then passes into the separating tank with

the oil as a wet heater, the check valve 50

operating to keep the oil from entering the
heating coil.” Should. there be any more
heat in the exhaust steam than is required,
the valve 82 is opened and a.portion allowed
to escape to the atmosphere. Should there
not be enough heat in the exhaust steam, the

‘deficiency is made up by using live steam as

1stance the

~As it passes through

passage through the coil, together

as best shown in Fig. 9,
with a live steam pipe 78 having a con-

7C

gipe 81 discharging into

78
80
§5

G0

%ravity of

95

into the flow tank

1090
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110

115

120
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a wet heater by opening the valve 56. The -

to the’dry heat-

Ing coil in the flow tank b the valve 80, or

130
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“trained sand is kept back while the o1l passes
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‘sorbed,

from the sand and float to the top

‘6903300 o

. closmg the’ va’l?e'l " 80 B and (F),]';ién'ing. ' ﬂie.-,

valve 79, -+ -

The oil and sand as pﬁmped from the _"Well-'

or wells is delivered to the separating tank
through the pipes 52 and 54 and nozzle 51

hot contents of the tanks, and in this heated

condition the oil separates from the sand

and rises, and the sand falls™ As the .oil
rises it strikes the baffle plates, and any en-

around the plates and rises to and overflows
into the flow tank through the pipe 83. Any
sand separating from the oil above the
baffle-plates falls thereon and slides back
into the lower part of the separating tank.
The oil passing into the flow tank falls

through the vertical pipe 84 on top of the

water, where any small particles of the sand
escaping from the separating tank are ab-
and the oil thus cleansed rises to the
outlet of the suction pipe 67 and is delivered
thereby to the oil pump 68 and is thence by
this pump pumped direct to the storage.
Should the oil pump 68 become disabled or

fail to take oil from the flow tank as fast as
produced by the separator tank, the oll 1n

the flow tank rises and passes out through
the overflow pipe 69 back to the well, thus
avoiding any loss of the oil from such a
contingency. The heating coil in the flow
tank is for the purpose of heating the oil 1n
the event that more heat is necessary than
the oil contains on leaving the separating

“tank, or to heat the oil in the flow tank in

event, - the oil therein becomes cold. The
sand as it separates from the oil in the sepa-
rating tank falls through the hot water to

the bottom of the tank, and is there kept in
slow motion by the vanes or stirrers 46,

which allows any entrained oil to separate
_ | of the
separating tank and works the sand between

the supports 18, where it falls into the boot

casing 18. The sand as it is stirred in the
hot water and thoroughly washed, falls into

the elevator boot casing, and is by the ele-

vator buckets discharged into the sand chute
37 and delivered away from the machine.

) The bore of the central tube 16 provides a

space in which the elevator buckets operate,
and the walls of this tube separate this space
from the oil and sand contained in the sur-
rounding portion of the tank. Should any
oil be entrained in the sand and reach the in-
side of the tube, it floats to the top and 1s
delivered into the drip tank by the buckets
36, from which the oil passes back around
the central tube or through openings in the
bottom of this tank if desired, thus saving
any oil which might escape from the appa-

ratus in this direction. Water as may be re-

quired for the separating tank is admitted

by opening the valve 58. When desired to
‘tanks, the water is allowed to

empty the

flow into the separating tank until all the
| oil is raised to and flows through the pipe
| 83 into the flow tank, when the valve 15 of

the discharge pipe 14 is opened and the sepa-

54 _ l rating tank drained. The deposit of sand,
described and falls directly into the

‘etc., at the bottom of the flow tank 1s re-
' moved by allowing the water to flow through
| the several jets or mnozzles 76 which thor-
| oughly cleanses the conical bottom, one of

said jets flowing directly into the wash-out

pipe and operating to prevent the same from

clogging, the valve 66 at this time being open
{ to permit the flow of the sand to the water
and sand pile. The telltales of the separat-
| ing ‘tank and flow tank discharge into the

funnels 74, and this oil, water, etc. pass
’ through the overflow pipe back to the well.
In the modified form of separating tank

shown in Figs. 4 and 5, the construction and
operation is in all respects the same asthat
just described, except that it has no sand
stirring or sand elevating appliance, and the
water 1n this tank is introduced through a
pipe 57* having the discharge jets or nozzles
57 arranged directly over the conical bot-
tom, and a controlling valve 58*; also a
manually-controlled valve 15* seating over
the outlet of a sand pipe 147, the valve stem
passing through. the center of the tank,
where it is connected to one end of a lever
| 15°, the opposite end of which has an oper-

ating handle 15¢. - In this construction, a

sand thief 15% is employed, which the at-

tendant uses in determining when the tank

needs cleaning, at which time he open the
valves 58* and 152, causing the flow irom

through the sand pipe. | -
While I have described the preferred form
of my improved o1l and sand separating ap-

pliance in detail, I nevertheless recognize

that various changes may be made falling
within the scope of the annexed claims.

- Having thus described my invention, 1
claim as new and desire to secure by Let-
ters Patent: | |

1. The combination of an oil separating

tank adapted to-contain water, an o1l in-

jecting nozzle leading into the tank above

the normal water level, having an elon-
oated discharge opening to deliver the oil in

ol

‘the jets to break up the sand and wash it

70 -
75
80
85
90
95 -
1:00
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11d

the form of a relatively thin film, and a

steam supply leading into the nozzle.

2. The combination of a separating tank
for separating a mixture of sand and o1l, a
flow tank for further separating the sand

and oil, each of said tanks adapted to con-

tain water normally maintained at different
levels, an oil well, means for passing the
oil from the well in the separating tank
' above the water level therein, means for dis-

charging the oil from the separating tank
into the flow tank below the water level

| therein, an overflow pipe leading from the
| flow tank to the oil well, and telltales dis-

120

125

130



charging from the tanks at their -respectivé - having d.boot casing attached to the bottom

water levels into the overflow pipe. | thereof, a tube within the tank communicat-
3. The combination of a separating tank
~_ for separating a mixture of sand and o1l,
5 means for discharging the oil at the upper
- El a tube within the tank
1th at its lower end, | for separating a mixture of sand an
_ d | revoluble tube in communication with the
from the tank, operating within the tube, | ;
100 4. The combination of a separating tank | lower portion thereof, a discharge chute at
- for separating a mixture of sand and oil, -a | the top of the ta nk, a casing attached to the
~revoluble tube within the tank having stir- | ‘bottom of the tank having a sand pipe lead-
- ring vanes on the lower portion thereof, | ing therefrom, and an elevator for remov-
and an elevator for removing the sand from
15 the tank, operating within the tube. o
. 9. The combination of a separating tank, :
2 drip tank carried at the top of the sepa- _
~ rating tank, a tube leading from the lower | two subscribing witnesses. o
_ portion of the separating tank to the drip { v . LINUS W. BROWN.
20 tank, and an elevator operating within the | Witnesses: - '
- tabe. 7 James E. Exaranp,
6. The combination of a separating tank W. H. Castie. |

1
L

the tube.

ube and discharging it into said chute, .
In testimeny whereof I have signed my
name o this specification in the presence of

ing therewith above the casing, and an ele-
vator discharging from the casing through

mﬁe the sand from said tank through the
tub |

25

. The cqmbiha;ti_on of 2 ~separatindg t_.gnk B
o, a

30

tank at its lower .end having stirrers on the

39
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