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To all whom it may concern:

Be it known that we, James W. Vaxn METER
and MARTIN P. Boss, citizens of the United
States, residing in the city and county of San
anmsco State of California, have invented
certain new and useful Improvementa in Ap-
paratus for the Concentration of Minerals by
Means of Oil; and we do hereby declare the

~ tollowing to bea full, clear, and exact descmp-

10O

- minerals from the pulp is obtained by means

tion of the same.
Our invention relates to that class of appa-
ratus in which a separation of the precious

of oil through which the pulp passes. Crude
oil is usuallv employed for this purpose, and
after the 011 has become charged with mineral

~ a scparation of the minerals from the o1l 1s

~made 1n a cenfrifugal machine in a manner

20

well known. | - 4-
Our invention seeks to matemallv improve
the separation of the mineral from the pulp,
by means of the oil, by providing an appa-
ratus which, in addition to presenting several

details of 1mproved construction and arrange-
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ment, 1s capable of having a continuous op-
eration carried on in it without appreciable

loss, as the oil is 1eturned to the circulation

for use again.

Our invention consists in the apparatus in
general and in its details of construction, ar-
rangement, and combination, which we Shall

~ NOwW describe by reference to the accompany:-
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ing drawmofs, in which—

FIU“HI'G 1 is a side elevation, partly in lon-
o‘ltudmal section, of our apparatus Fig. 2
is a detail elevationof the final vessel of the
series, together with the separating discharge
vessel B. Fig. 3 is a sectional detail of the
rotary distributer K. Fig. 4 1s a detail ele-
vation of the sleeve /° of the rotary joint of
the distributer. Fig. 5 1s a top plan of our
apparatus. Fig. 6 1s a sectlon of one of the
minor vessels oi the series.

A 1s the main vessel at the head of the se-
ries of vessels which together form the chan-
nel through which the oil during its func-
tional course flows. This vessel may be of
any suitable type; butin practiceitis a spitz-
kasten.

.o
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shown three, A’, A®, and A’

‘head vessel.

The remainder of the series of- ves-

_,_aels fOrming the' said channel are also best
shaped as spitzkastens, and there may be as

many of these asmay bedesired. Wehave here
All these spitz-
kastens are united to form a continuous chan-
nel, the upper portion of A communicating
with A’, and A’ with A®, and A® with A’ the
communication in each case being throucrh
large openings in the sides of the upper por-
tions of each. The spitzkastens A’, A% and

A’ are smaller than the head spitzl{asten A,
and while this is not essential it is best in

practice, as the greater part of the separation
and discharge of the gangue take place 1n the
_ ~ Kach spitzkasten has a bottom
discharge-opening at «, which is controlled
by a smtable gate or cock «'.

To the end or foot spitzkasten A® is bolted
the separating discharge, which consists of a

vessel B, communicatincr directly with the.

upper portlon of said spltzkasten and having
an end wall /) terminating short of the top to

leave an upper opening at b’ and terminating

short of the bottom to leave a lower opening
at /°. The upper opening communicates with
an extension or pan J°, from which a pipe C
extends downwardly.
communicates with a trough WhICh con-
nects with a second trough D.

The pipe C leads down to a pump E from
which a pipe¢returnsunder t_he_shortel spitz-
kastens to the lower portion of the main spitz-

kasten A, which it enters and terminates in

the vertical axis of the same. Upon this up-
turned end of pipe ¢ is mounted rotatably
the duplex distributer, (designated as a whole
by F.) This consists of a stem portion 7
surmounted by a hub divided by a horizontal

partition into an oil-chamber 7/, which com-

municates with the stem £, and a pul p-cham-

‘ber /7, in the top of which is an opening £?,
‘through which the pulp is fed from any smt—--
able source.

- Each hub-chamber has oppositely-extend-
ing radial spouts /* and #°, the ends of each
pair of spouts being turned in opposite di-

rections, after the manner of a water-sprin-

kler, in order by the oppositely-exerted pres-

‘sure of the liquids discharged therefrom to
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effect a rotary motion of the whole distrib-

uter. This distributer may have any suitable
bearing. The construction here shown con-
sists of a sleeve 7°, screwed to the top of pipe
¢ and bearing on its own top the hub of the
distributer. Inthissleeveare slots 77, which

are so disposed relatively to the base of the

stem f that 1f sald stem rises too high they
will be partly exposed, for a purpose we shall
hereinafter mention. The distributer lies
high up in the spitzkasten, and it will be ob-

served that i1ts diameter is relatively small to
to that of the vessel, so that the distribution

of ilts contents 1s central rather than periph-
eral.

(> 1s a centrifugal separator, the special
construction of the interior of which formsno
part of our present invention, and it will
therefore be sufficient to say t. mt it 1s a sep-
arator of that well-known class which by
reason of interior rotating devices effects a
separation of the constituents of liquids ac-
cording totheirspecific gravities. Thetrough
D, heretofore mentioned, leads to and is so dis-
posed as to discharge its contents into the
centrifugal G.
pipe g, which leads to a pump g', from which
a pipe ¢° leads up to and is adapted to dis-
charge 1ts contents into the open top of the
extension or pan ° of the separating discharge
vessel B directly over the pipe C. Another

pipe ¢ s also issues from the centrifugal G and

~leads to a tank H, from which a pump I takes
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its contents and delivers it by a pipe g* to

the final spitzkasten A°) approximately on
the level of the base of the separating dis-
charge vessel B, as shown. Upon this same
leve] there enter into the spitzkastens A’ and
A’ pipes J, which are to connect with a source
of Water-supp]y -

The foregoing is sufficient. to give an un-
derstandmtr of the use of our apparatus, a
descnptlon of which we shall now make and
shall then deseribe further details of construc-
tion necessary to its perfect operation.

The entire channel formed by the series of
spitzkastens is first supplied with oil from
any source and-at any point.. Then the pulp.
with water, is supplied to the pulp-chamber
of distributer F. Issuing from this, the pres-
sure causes the distributer to rotate, and thus

to throw out the pulp and water into the main
or -head spltzhasten

to the dlscharo'mcr streams of pulp and water.
The pulp and water sink through the oil in
the main spitzkasten and the mineral con-
stituents of the pulp are caught by said oil.
The centrifugal motion in the body of liquid
throws the pulp outwardly to the walls of the
vessel and by contact therewith the separa-
tion of the pulp is facilitated. The gangue

thus separated from the mineral and the water
- pass ofl, 1n greater part, through the bottom
discharge of the spitzkasten A. What re-

From this separator 1Ssues a

The liquid in this ves- |
sel 1s therehy given a rotary movement, due
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mains, however, both of gangue and water
flows radially or outwardly into spitzkasten
A’ and in this a portion of both settles and is
drawn off from its bottom discharge; but to
replace the water thus switched out of the cir-
culation, as it were, and to furnish a bed for

the o1l to flow on fresh water i1s admitted to

sald spitzkasten A’ throughthepipedJ. Mean-
while some of the gangue and water pass over
into the next spitzkasten A® wherein the op-
eration 1s repeated, and hkewme 1n the foot or
inal spitzkasten A, During this course the
o1l 1tself i1s flowing on 1n the channel and 1s
being gradually relieved of the cangue. Now
it 1s obvious that by the time the mineral-en-
riched oil reaches the end of the channel and

passes beyond its supporting-bed of water

into the separating discharge vessel B 1t will
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be composed of two portlons—one arelatively -

lower portion, rich in mineral; (for Dbeing
heavier it will be below) and the other, a

relatively upper portion, comparatively free

of mineral-—and this condition, which has been

growing from the head of the channel, be-

comes the most pronounced at the foot Of said
channel. At this point we make a separation
of the relatively poorer upper portion of the

oil from the relatively richer lower portion

by skimming off the former over the upper
end of the wall through the top opening
b and by letting the latter out through the
lower opening 4 under the wall. The oil,
poor in or free from mineral, passes into ex-

tension or pan §° and down through pipe C,

and by the pump K is returned through the
pipe ¢ to theoil-chamber /' of the distributer
F. From this chamber the oil 1s discharged
by the rotary distributer to mix again with
the pulp and waterin spitzkasten A and togo
throughits courseonce more. Theoil, richin
mineral, which passes through opening &’ is
conveyed by troughs/* and D to the centrifu-
oal separator (z. In this the minerals, together
with the watersupplied to the centrifugal, are
thrown from theoil and pass off through pipe
¢’ to the tank H, wherein the minerals settle,
while the water is sent by pump 1 and pipe ¢°
to the spitzkasten A”. The oil now freed from
minerals passes from the centrifugal by the
pipe g to pump g', by which, through the pipe
g, it 1sreturned to the circulation by heing de-
livered into the extension or pan 4°and pipe C.

It will thus be seen that there 1sa flowing or

traveling body of o1l which during its course

18 dnested of the gangue and water which

were distributed to it at its head, and that also

-that the relatively upper and 1ow_er levels of

sald body of o1l become more and more dif-
ferentiated with respect to their mineral bear-
ing, and that at the end of  the functional
course a separation 1s made between the two

levels, the upper being at once returned to the

circulation, while the lower 1s subjected to a
separation of 1ts minerals and thenis returned
to the circulation.

It will also be seen that
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during this flow or travel of the oil and during
the trave] of the gangue and water the latter
are disposed of by smtchmo* them out suc-
cesively and replacing the water with fresh

water, thereby reducing the volume of gangue

in rapidly-increasing percentages. Finally,
1t will be noted that by distributing the pulp,
water, and oil centrally instead of peripher-
ally the centrifugal force in the rotating vol-

ume of liquid is taken advantage of to facili-

- tate the precipitation of the gangue by con-

tact with the vessel’s sides.

- with the lateral extension of the channel, en-
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ables all the vessels of the apparatus, and es-
pecially the main spitzkasten, to be constructed
mdlwduallv on a small scale, a very declded-

advantage In practical experience.

Some detalls of construction must now be
noticed. In order to automatically control
the discharge of the relatively lower level of
the oil rich in mineral through the opening
)®, we provide a controllmg—gate K. Thisis

carried by a stem %, rising to a cross-head %',

the ends of which are connected with ﬂ(';\ats
k° in exterior vessels %4°, which communicate
by a pipe 4" with the final spitzkasten A? at
or below the water-level therein.
the water-level rises the floats will lift the

gate, and thus increase the opening 4* to take
~ If the water-level lowers, the gate
will descend, and thus contract the opening.

the o1l.

In this way the reqmred capamty of dlscharcre
1s controlled.

In order to control within bounds the water-
level, we have an overflow-pipe L connected

‘with the final spitzkasten A’and rising tothe

level desired, the upper end being in a suit-
able trough / to catch and dispose of the over-
flow. Itis found of advantage in separation
to raise the temperature of the oil. This we
do by means of a steam-coil M in the trough
b*, and this heat is. of further advantage in
providing for the return of heated water “from
the separator (> to the last spitzkasten. The

object of the slots 7' in the sleeve 7°is this:

“The pressure under which the oil is returned

from pump Ewill tend to lift the distributer

I from its bearing on the sleeve-top, there--

by reducing the friction of revolution on said

bearing; but if the pressure be too great and.

the distributer tends to lift too far relief is
afforded by the lower end of the stem of the
distributer exposing said slots.

Having thus described our invention, what
we clfum as new, and desire to secure bV Let-

~ ters Patent, 1s—

1. An ‘Lpparatus for concentratmﬂ' minerals

by means of oil, comprising acha,nnel through |

- which the oil ﬂows, means for supplying pulp

e

and water to the oil at the head of said chan-
nel,meansinsaid channel at intervals for draw-
ing off the settled gangue and water, means
at the foot of said chemnel for Sep‘mmtmcr the
relatively upper and lower portions of the

This, together

Now if:

~o1l, and means for returning said separated

Upper portion of oil to the head of the channel.
. Anapparatus for concentrating minerals

bV means of oil,comprising a channel through

3 .

which the o1l ﬂows means for supplying pulp‘ |

and water to the 011 at the head of said chan-:
nel, means in said channel, at intervals, for

70

dra,wing off the settled gangue and water,

means, at intervals, for supplying fresh water

to replace the water drawn off, and means at

the-foot of said channel for separating the
relatively upper and lower portions of the oil.

- 3. Anapparatus forconcentratine minerals

by means of oil, comprisinga channel through
which the oil flows, means for supplying pulp
and water to the oil at the head of said chan-

nel, means in said channel, at intervals, for

-drawmﬁ' off the settled gangue and water
means, at intervals, for supplymw tresh Water:
to replace the water drawn off, means at the
foot, of said channel for separatma‘ the rela-

tively upper and lower portions of the oil,

75
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and means for returning sald upper por t10nt

of the o1l to the head of the channel. - |
4. Anapparatus for concentrating miner als

90

by means of o1l, comprising a channel th rough

which the oil ﬂ'()ws, means for supplying pulp-'

and water to the oil at the head of said chan-

nel, means at the foot of said channel for sep-.
arating the relatively upperand lower portions -
of the oil, means for separating the minerals:
from the lower portion of the oil, and means

for returning both the oil thus separated from

the mineral and the upper portion of the o1l -

which 1s separated from'the lower at the foot

of the channel, to the head of said cha,nnel

to reénter the cu'cuhtlon

- 5. Anapparatus for concentrating mlnerals_

bV means of oil, comprising a series of com-

municating vessels, each vessel having a dis-

charge below for the water and gangue, means

LIOO

105

for supplvmﬂ' oil and pulp and water to the

of sald series for %epamtmo' the relatively

irst vessel of the series, and means at the end:

upper and lower portlons of the oil consisting

of a terminal wall in the path of the oil, S‘a,ld

6. Anapparatus for concentratmg minerals
by means of oll, comprising a series of com-
municating vessels, each vessel having a dis-

“charge below for the water and gangue, means

110

wall having separate openings a,bovu and be-
low. -

15

tor supplying oil and pulp and water to the -
first vessel of the series, means at the-end of

sald series for separating the relatively upper
and lower portions of the oil consisting of a
terminal wall in the path of the oil, said wall
having separate openings above and below,

. 120

and means controlled by the water-level in the, -

vessels for controlling the lower opening.

7. Anapparatus for concentrating minerals-
by means of oil, comprising a series of com-.

125

municating vessels, each vessel having a dis- -
charge below for the water and gangue, means .

.........
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- for supplying oil and pulp and water to the

IO
.
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first vessel of the series, means at the end of
said series for separating the relatively upper
and lower portions of the oil, and means for

returning the separated upper portion of the
o1l to the first vessel.

8. An apparatus for concentrating minerals

by means of oil, comprising a series of com-

municating vessels, each vessel having a dis-
charge below for the water and gangue, means
for supplying oil and pulp and water to the
first vessel of the series, means at the end of
sald series for separating the relatively upper

~and lower portions of the oil, means for re-

turning the upper portion of the oil to the first
vessel, means for separating the minerals from
the lower portion of the oil, and means for
returning said lower oil, when separated, to
the first vessel. -

9. Inanapparatus for concentrating miner-
als by means of oil, the combination with a
series of communicating vessels having sepa-
rate outlets below, and means for maintaining
a water-bed in said vessels to support the oil
in 1fs course, of a head vessel having a dis-
charge below for the water and gangue, of a

rotary distributer for supplying oil, water

and pulp to said vessel, said distributer being
disposed in the upper part of the vessel and
arranged to discharge relatively near the axis
of the vessel, whereby the rotary movement
of the contents induced by the distribution of
the material will tend to throw the pulp out-
wardly against the walls of the vessel and
facilitate the separation of the gangue. -

10. Anapparatus of the classdescribed com-
prising a series of communicating vessels, each
having a discharge below for the water and
gangue, a two-compartment rotary distributer
1n the first vessel, said distributer having an
opening above into its upper compartment for

the pulp and water, and a stem below commu- |

- nicating with 1ts lower compartment, means

45 rating the relatively upper and lower portions.

at the end of the series of vessels for sepa-

762,774

of the oil, and a pipe through which the upper
oil is returned, said pipe entering the first
vessel and communicating with the lower com-

partment of the distributer whereby the oil 1s

returned to said first vessel.

11. Anapparatusof the classdescribed com-
prising aseries of communicating vessels, each
having a discharge below for the water and
gangue, a two-compartment rotary distributer
in the first vessel, said distributer having an
opening above into 1ts upper compartment tor
the pulp and water, and a stem below commu-
nicating with 1ts lower compartment, means
at the end of the series of vessels for sepa-
rating the relatively upper and lower portions
of the oil, a pipe through which the upper oil

1s returned, said pipe entering the first vessel

and communicating with the lower compart-

| ment of the distributer whereby the oil is re-

turned to said first vessel, and a rotary bear-
ing between said pipe and the distributer, con-
sisting of the slotted sleeve encircling the stem
of the distributer.

12. Anapparatusof theclassdeseribed com-
prising the series of communicating vessels,

50
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each having a bottom discharge for the water

and gangue, a distributer for oil, pulp and
water in the first vessel, a terminal wall dis-
posed in the path of the oil beyond the last
vessel said wall having upper and lower open-
ings for separating the relatively upper and
lower portions of the oil, means for separat-
ing the minerals from the lower portion of the
oil, means for returning both the mineral-
separated oil, and said upper oil to the dis-
tributer of the first vessel, and water connec-
tions to the vessels succeeding the first, for re-
placing with fresh water the water drawn off.

In witness whereof we have hereunto set

our hands. |
JAMES W. VAN MLETER.
MARTIN P. BOSS.
Witnesses: |
WarTeRr F. VANE,
- D. B. RicHARDS.
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