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(N0 model.)

To all whom ¢t may conecern : ' hopper having at its lower end a gate or cock, go
Be it known that I, ErAsTUs O. FRINK, a | I, which, when open, forms a discharge from
citizen of the United btatem residing at In- | the lmnper into the chamber C through the
dianapolis, in the county of Marion and State | opening ¢, as shownin Ifigs. 1,2, and 2%, Thus
s of Indiana, have invented a new and useful | the hopper D and 1ts dlschalge -opening ¢g are
Air-Blast, Apparﬂtus for the Separation of | adjustable forward or backward on the front 55
Comminuted Ores and of Free Metals from | end of the chamber C. .
- Dry Sand, of which the following is a specifi- The upper slide, ¢, of the hopper is provided,
cation. preferably, on the front side, with a graduated

1o My invention relates to a new concentrating | plate, W, and the key w of the cock 1L 1s pro-
and - sepamtmn apparatas, in which an air- nded with an indieator-point, 0/, by means of 60
blast operates 1n con,;unotmn with the commi- | which and the graduated scale \V the size ot
nuted ore, or with free metals in drysand, and | thedischarge-opening of the keyis determined.
the peeuhﬂ,rl} .constructed parts of the appa- | Thus the scale W is divided by radial lines,

1 ratus for separating and councentrating the free | which may indicate that the key is one-third,
metals or metalliferous portion of the sand or | two-thirds, or full open, or it may indicate that 63
ore from the rock and earthy matter according | one or more tons or fractions of a ton ot pul-
to their respective specific weights and sizes. | verized ore or sand is passing through the gate

In theaccompanying dl"dWIU“b Figure1rep- | into the chamber C per day of twenty-four

20 resents a longitudinal section ot'-the entire de- | hours or less, as the case may be. The lower
vice. Tig. 2 is a cross-section taken at the | edge of the %f ale W, which is movable with 7o
line @ . Tig.2%is a view of the under side ‘he hopper D, 1s prondcd with a point, ¥, and
of the hopper-platein a section of the air-blast | the scale Z below, which is onthe side of cham-
chamber. Tig. 3 is a perspective view of a | berC, alsoindicates where thiehopperD.should

2 series of ore gathelers separators, and pr OJGGt be mm ed to in order to accommodate 1t to va-
ors, I‘lg. 4 is a top view of Tig. 3. Tig. 5 is | rious ores—such,for instaunce,as galena, .sllver, 75
a front view of one of the ore gatherers, sepa- | and gold.
rators, and projectors, Kig. 6 is an enlarged Thechmnbm Cishorizontal,and hasa height,
perspective view of the same; and Ilig. 71s a- nreferably greater than 1ts width. A portion

30 view of the adjustable hopper and a portion | of 1ts bottom is cut away or perforated with
of theair-blastchamber, showing theindicators | hioles 1}11 ig. 1, to m_mespend with the open- 3o
for regulating the Ieed, and for. ‘l(]t]u‘utillg the | ings »/ of the “dtl](,l”{?l".‘::, sepcuators, and pro-
hopper for various ores. "'e(,tms I, If the bottom of the chamber € 18

Similar letters refer to like parts thronghout pufomted with holes %, then the gathering,
3¢ the varlous views. separating, and projecting devices I may be
A represents a forced blast-blower, prefera- | inserted singly or united together, as shown, 35
bly a Rootblower, owing tothe slight but rapid | respectively, in Ifigs. 6,3, and 4.
vibrations or quivering of the bhst which The device 1If 18 nnde in the form shown.
caunses a more rapid sepmatlon of the hea?ler Variousother forms—suach as conical, concaved

40 from the lighter particles of metal or ore than | fronts, V-shaped, withslightly cary ed or round-

~can beproduced bythe unvarying monotonous | ed bottom.} a flat incline with raised inclined 9o
blast common to fans. | sides, converging or diverging toward the bot-

BB is the discharge-pipe of the blower, which | fom, and various other analogous forms—have
connects atits dlsulmr% end with the horizon- | been used by way of expeument some with

45 tal air-blast chamber Cof the separator. Near fairresults; butthedeviceIf is preferable. The
the connection of the blast-pipe B with the | front inclines backward at an angle of about 95
air-blast chamber C,and at the top of the cham- | forty-five degrees, and is concaved, as shown
ber C,is an opening, f,in which 1s itted a slide, | at p p. The rear side, p/, alsoisinclined from
¢ d, to which is attached the hopper D, said |

the base forward, with an angle, and the base
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is horizontal, thus forming a triangle with a | metal, will be caught in this chamber as tail-

flat bottom, inclined rear, and a concave front,
while the ends are parallel and perpendicular
to fit the sides of the chamber O, as shown.
A series of the ore gatherers, separators,
and projectors are arranged at the bottom of
the chamber C, and the first four openings #/
(in the case illustrated) open into a chamber,
K, below, while the last three openings »n’ en-
ter a separate chamber, K/, as shown in Ig.
4, This exact number of openings #’ entering
their respective chambers K K/ may be varied,
and separate chambers may be employed for
each opening, if desired, so that each chamber
will form a pocket to receive such metals and
minerals as may be deposited therein; but for
galena, free gold, free silver, and heavy sul-
phurets 1 prefer to have several openings %/
discharging into one pocket, as shown.

The pockets or receptacles K, K/, and K*and

others, if used, should be closed at the bottom
by valves—such, for instance, as those shown
at L I/ L2, or others of different construction—
becausein separatingnofree-airopening should
be between the interior of the separator and
the outside, except at the discharge end of the
machine, owing to the fact that if a free unin-
terrupted opening does occur the metals and

sand or quartz will immediately seck i1t and be

discharged in a mixed condition; but when the
chambers K K’ K? are kept closed, or the gate
is opened sufficient to allow the concentrates
caught to flow out gradunally, then the separa-
tion goes on 1n a satistactory manner. Again,
if the chambers K connect with other.cham-
bers, as at M, having no free-air ountlet, then
the gates L may be freely opened and permit

the concentrates to low into the lower cham-

ber as fast as they are formed; but when the
concentrates are taken from the lower receiver
or box, M, care should be exercised to prevent
the whole of the concentrates from running
out, unless the gate L above 1s temporarily
closed, otherwise some sand or quartz will be
deposited therein. These chambers K K’ K?
are each provided with a vertical opening at
the side in which isfitted a glass or other trans-
parent substance, to indicate when the concen-
trates are at their proper height to prevent an
air-leak at the gate. The chambers K K’ K?
may be worked with the gates L closed until
they become partially full of deposits, and then
the gates may be opened until the greater por-
tion has run out, and in case the feed has been
shut off then all the deposits 1in the chamber
may be withdrawn.

Immediately over and near the center of the

- chamber K2 is a deflector, P>, which is secured

6o

to the top and sides of the chamber C, either

stationary or adjustable, as desired. This de-
flector P forms an abutment for the air-biast to
strike against, and turns the blast downward
into the chamber K?, also carrying downward
all particles of sand, quartz, earthy matter,
and mineral which have not been caught be-
fore. The heavier particles of quartz, earthy

matter, and sometimes a trace of mineral or i

1

ings, whilethe fine floury dust and mineral pass
over the deflector R to the discharge end R’
of the air-separator proper. The fine particles,
which are discharged at R/, may passinto the
dust box or chamber H dry, which with many
minerals, especially sulphurets, 1s desirable;
but when free gold and silver ores or snlphates
are treatel, the wet process should be used,
which consists of a sprinkler, S &/, arranged
to earry the dust downward into the water Y
which has accumulated over the quicksilver (»
in the receptacle G/ of the dust-box. Here
the water becomes agitated by the force of the
blast, and the fine particles of metal are forced

1n contact with the quicksilver and are canght

| thereby.

The water gradually overflows and
runs off at the end of the box, but any parti-
cles of gold and silver which are not caught by
the quicksilverin the receptacle G’ are caught
on the amalgam-plates H’ at the bottom of the
box H, while the slime and fine sand wash off
and are discharged into the sluaice 1.

When 1t becomes necessary to remove the
quicksilver in the receptacle (', 1t 1s done by

70
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removing the plug G* and catching the quick-

silver in a receptacle placed below. The quick-
silver may then be squeczed and the amalgam
retorted in the usual manner.

It is obvious that all apparatases employed
for the separation of the richer portions of pul-
verized ore from the ganzue and other matter
which 1t is not desired to work, are essentially
based upon the fact of the different specific
gravities of the sunbstances to be separated.
This would at first blash seem to be a simple
affair, and so 1t would be 1f all the particles
under treatment were of precisely the same
size and shape; but this is not the case. The
great variety ot size and shape prior to my in-
vention has complicated the problem and ren-
dered the separation of the valuable portion
of the ore from that which has no value very
difficult, because the particles of ore which are
of different specific gravities, but of actaal
weight, will, if of the same shape and under
certain conditions, go together. Thus a small
particleof metalhaving the sameactual weight
and shape as a larger particele of rock, but dif-
fering in specific weight, will 1n still water fall
through the same distance in a given .time;
but in a horizontal blast of air, the larger body,
presenting more surface to the action of the
blast, 1s moved farther along while falling
through the same height. Again, particles of
ore which areof differentspecific gravities, but
of actual weight and of different shapes, will in
an air-blast go to a vartety of distances 1n a
carved line before coming to rest at a given
fall. Thus flake metal, or that which 18 flat
and thin, will be moved farther 1n & horizontal
blast than the same weight of the same metal
having a spherical or cubical form. Again,
the fine particles of impalpable metallic dust,
always produced in greater or less quantities
when ore is pulverized, will naturally float
along in the slightest air-current, owing to 1ts
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flaky condition. - This dast is, In many in-
stances, of great value, and 1s frequently lost
in large quantities by the old methods of con-
centrating. - |

Before entering into a description of the op-
eration of my new concentrator, it is deemed
advisable to set forth approximately the dit-
ferent specific gravities of some of the elements
to be enconntered and separated in the concen-
tration of argentiferous and auriferous ores.
Thus, vitreous quartz has a specilic aravity of
9.65, and limestone has a specific gravity trom
9.721 to possible 3. The above are the two
heaviest earthy elements fo be contended
against. Galena has a specific gravity of 7.4
to 7.6, average 7.5. TFree silver has a spectfic
oravity of 10.3 to 10.5, average 10.4, and native
sold has a specific gravity of 19.20 to 19.30,
average 19.30. The difference in specific grav-
ity between galena and quartz is4.83; between
silver and quartz, 7.75, and between gold and
quartz, 16.65. |

The following is a description of the opera-

tion and results produced by my new separator.

and concentrator, based upon actual expert
ments with a machine having a capacity of
treating two tons of galena ore per dayof tweu-
ty-four hours, to wit: Galena ore, containing
twenty-five percent. galenaand seventy-fiveper
cent. of quartz, crushed and sereened through
a sieve of fifty meshes to the lineal inch, was
placed in the hopper B, the hopper being ad-
justed with the point y of the indicator on the
galena-mark of the scale Z. ‘The blower A was
then set in motion and revolved slowly. 'Lhe
cate B was then opened by moving the handle
¢ down until the pointer e’ indicated the open-
ing to the passage ¢ to be two-thirds opeu, by
the scale W. The comminuted ore was thus
admitted into the chamber C, not in a broad
stream extending across the chamber, but
through the opening ¢, which in length 1is
about one-third, a little more or less, of the
width of the chamber G. Here the stream of
nulverized ore encounters the blast from the
blower, and the sand and lighter particles of
metal are blown forward, while the heaviest
cubes of galena, as they drop, pass through the
first opening » in the bottom of the chamber
(,in the direction of the arrow ¢, into the cham-
ber or pocket K below. If any large particles
of quartz fall in frout of the first ore gatherer,
separator, and projector I, it is drawn toward
the center by the curve-trough face p p, and 18
blown upward by the blast,in the direction ot
the arrow #, into the main chamber C. The

next size particles of galena pass through the |
| to be treated at first pass through the space

second hole n/, the next size through the third
hole »/, and the next through the last hole n/,
into the chamber K below, the quartz being
reprojected upward centrally into the chamber
C,together with such particlesof flake or Houry
oalena as have not suflicient shape and spe-
cific weight to cause them to fall through the
first four holes into thie chamber K. The galena

deposited in the chamber K through the first | of the discharge end of

"per b 1s

four holes n 2/, at the base of the gatherers,
separators, and projectors I, was pure calena,
with notracesof quartz; but thesizesandshapes
of the particles of galena so collected were va-
rious. The last three holesn', which discharge
into the chiamber or pocket K/, permit a mix-
ture of large particles of quartz and smaller

70

particles of galena to pass. This compound 18

a very rich concentrate, at least two-thirds of
the mass being galena. The last pocket, I&7,
catches a majority of the pulverized quartz and
shows a trace of the fine dust of galena, all
of which dust is readily separated from the
tailings by sereens or bolts, having meshes fine
enough to prevent the quartz from passing
throueh, which was demonstrated to be a fact,
by placing the tailings 1nto a silk handker-

chief and dusting out the fine floury galena, -

leaving the quartz in the handkerchief with-
out a trace of galena. There will be a small
quantity of the fine oalena-dust which will
pass over the deflector R, and thisis collected
in the dust-chamber H. With galena, Low-
ever, it water is employed through the pipe
and sprinkler S &, the quicksilver in the tank
G may be dispensed with and the tank filled
with water, when the galena - dust and fine
quartz are blown into the water in the tank
G. The metalliferous portion settles immedi-
ately to the bottom, while the sand and dirg
nass off with the overflow. The water princi-
ple, however, may be dispensed with 1n treat-
ine galena and other sulphurets, it desired,
and the fine dust may be collected in the chiam-
ber II dry and afterward quickly and easily
separated by saitable screens or bolts.

[n the treatment of free gold-ores the hop-
adjusted so as to discharge almost
directly over the first opening, n, 1nto the
pocket K. The action ot the air-blast 1s pre-
cisely the same as for galena, and the resualts
produced are the same—that 1s, the coarser
particles of gold pass through the first hole
n, the next heaviest through the next hole,
antil the separation is complete-—nothing in
the shape of gold except the finest flour or
flake gold passing over the stop R, and such

particles of fine gold as do pass the stop R are

caucht in the quicksilver G inthe tank G’ be-
low, while the guartz or other earthy matter
passes off with the overflow into the sluice 1.

The floor of the dust-box M, between the
fank G’ and end of said box, is slightly 1n-
clined and provided with amalgam-plates H/,
for catching any tine gold which may be forced
along with the water Y. |

It will be observed that the blast and ore

between the tops of the parts I and the top
and sides of the chamber O, and after pass-
ine through this small space the size of the
air-passage is increased, so as 1o reduce the
force of the blast after the metalliterous por-
tion of the ore has been graded in size and
separated from the rock. This increase in size
the machine may be

75

20

90

95

100

105

110

115§

120

125

I30



1O

q
ST

4 - 248,584

of any size desired.
action the wind has on anything which may
pass through 1t. .

What I claim as new, and desire to secure
by Letters Patent, is— ,,

1. The longitudinally adjustable hopper D,
combined with the slide-plates ¢ and d, hav-
Ing discharge-opening ¢ through them, and
the chamber G, baving in its top an oblong
opening or hole, s, for the lower end of the
hopper to be adjusted either forward or back-
ward, substantially as and for the purpose
specified.

2. The ore gathering, separating, and pro-
jecting device I, with concave inclined front,
substantially as shown and described.

3. T'he ore gathering, separating, and pro-
Jecting device I, with concave inelined front
P pandangular back p’,substantia'ly asshown

20 and described.

25

4. A series of ore gathering, separating, and
projecting devices, I, having concave inclined
fronts and angular backs p’, and discharge-
openings % 2’ at their bases, combined with
the chamber C above and chambers K below,

substantially as and for the purpose specified. |

The larger it is the less |

9. A series of ore gatherers, separators, and
projectors, I, having inclined concaved fronts
with holes n n/ at their bases, combined with
the chambers K below, substantially as and
for the purpose specified.

6. The chamber C, having a series of ore
gatherers, separators, and projectors, I, with
concaved inclined fronts, and provided at its
rear eud with a stationary vertical deflector,
R, substantially as and for the purpose speci-
tied.

7. In an air-blast apparatus for separating
ores, the dust-box H, provided with a tank, G,
uander the discharge end R/ of the separator for
holding quicksilver or water, combined with
the discharge end R’ of the separator, sub-
stantially as and for the purposes specified.

In testimony whereof I havesigned my naine
to this specification in the presence of two
subsecribing witnesses.

ERASTUS O. FRINK.

Withesses:
GEORGE H. RENNETT,
L. L. I'orD.
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