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To oll w]: any It mail coneer:

Beitknown that I, BENJAMIN S. CHURCH a
citizen of the United States, residing in the
city, county, and State of New York, have in-
vented ‘a new and Improved Apparatus for
Extracting Gold or other Precious Metals
from Embh, Sand, Crushed Rock, or other
Metal-Bearing Material, of which the follow-
ing is a true and exact deseription, reference
being had to the accompanying drawings,
which form a part thereof.

My invention relates to the extraction of
gold or other precious metals from sand,
aravel, &e., cither by scttling or by what is
known as the “amalwamation process, and
is particularly applicable to the treatment of
auriferous gravel-beds, generally known as
““placer-mines.” Insuch auriferous deposits
the gold occurs in varying degrees of fineness,
ranging from nuggets of considerable size to

W hat is known as  float” and *‘ microscopic”

gold, and in the mnethod of treatment hereto-

fore aenerally practiced itis well known that
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a very large portion of the gold occdrring in
a very linely-divided condition is entirely
lost. "T'his 1s particularly so in the method
of so-called ‘‘hydraulic” mining, which has
been that most suceess{ uily used w ith placer-
deposits. Ilydraulic mining, however,
only involves the sacrifice ()t' a large portign
of the gold prescut in the placer, but also re-
quires a very large volume and head of wa-
ter, which cannot always be obtained where
valuable placersexist and which,when obtain-

able, as a rule involve great expense and a

destructive and injurious filling up of the
beds of the rivers and streams 111t0 which the
water flows.

The object of my invention is to provide
methods and devices for treating placer-de-
posits which will involve the use of but small

quantities of water and by which also the

50

very fine gold can be saved as well as that
existing in-larger grains or nuggets.

I am aware that attempts, more or less suc-
cessful, have been made to treat auriferous

sands in amalgamating-tanks—that is to say,

in tanks filled with water and provided with

amalgamating-plates, with which the sandis

brought in contact and which, being covered

with a film of mercury, tend tointercept aud'

|

not-

P

form an %mal*rmn w1th the gold plebent in the
sand.
been used for bringing the auriferous sand
in contact with amalgamating-plates, but dif-
ficulties, however, are met with in regulating
the duration and efnclency of the tteatment
of any particular body of sand, and my in-
vention particularly relates to the handling
of the sand in the amalgamating-tank so as
to insure that each Volume of sand fed there-

Insuch apparatus various meanshave.

55

6o

to shall come in contact with sufficient aggere-
cgate ammalgamating-surface and shall be fed

thr ough the machine with a regulated speed,

which m: vy be varied at the *mll of the oper- 65

ator.

To prevent misconception, I will hﬂre Sta,te' .

that while my method and apparatus relate

particularly to what is known as the *‘ process

of amalgamation” they are also applicable to
the extraction of gold and other precious
metals from sand, earth, &c., by taking ad-

vantage of their greater specific gravity and

the use of riffles partly or entirely taking
the place of amalgamating-plates in the tank.
The riffles will not, of course, save the very
fine gold to the same extent as the amalga-
matmfr-plates but I believe that in my tle.ﬂ,t-

ment they will be found to give better re-
sultsthan the well-known %lummﬂ treatment.

I have discovered that the besb results in
(he treatment of auriferous sand are obtained

by throwing or feeding sand into tanks con--

taining amalgamating or riffle plates and in

which is contained a comparatively gquiescent
sand can settle:

body of water, so that the |
aradually downward over the plates, which,

as usual, are sct at an angle to a horizontal

plane, then collecting the sand as it settles
tothe bottom of the tanL and again throwing
or feeding it into the Lop of the tank, but
without makmﬂ' upward or cross culrents in

the water, con’rmumﬂ' this treatment until the

oold is thoroughly or practically exhausted
fromthe sand. In carr ying out this method
of treatinent I also find it in the highest de-
gree advantageous to feed or shift the Mass

75
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of sand under treatment longitudinally in

the tank with each. upward and 'downwaldt

motion of the mass, so that the mass of sand
thrpwn into one end of the tank will be grad-
ually fed fmm that end 1o the Otﬁer or dis-

10



~ plates, solong as provision is made for avoid-
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~causing the water to so circulate I insure that,
the very fine gold shall come in contact with

6o

diate elevation of the material in such a way

~method in more perféet application involves

_through the tank as it circulates therein, so
that the material will pursue in effect 4 spiral

594,

charge end, growing constantly poorer in gold |

with each successive treatment and making
way for a fresh volume of sand fed into the
receiving end of the tank. |
While any convenient means may be used
for lifting the sand from the bottom to the
top of the tank between each suceessive treat-
ment in contact with the amalgamating-

ing the undne agitation of the mass of wa -
ter surrounding the plates, I prefer to carry
out my method of treatment by whirling
the sand upward through the action of a
rapidly - moving current of water forced
through a return conduit or conduits commu-
nicating with the tank at top and bottom, so
as to receive the sand from the tank and dis-
chargeitintothcetank. Thiscurrentthrough
the return passage or passages may be cre-
ated by any convenient means, the only es-
sential condition being that it shall be ener-
getic enough to pick up and carry to the top
of the tank the particles of sand settling to
the bottom thereof.  This method of han-
dling the sand in the tank is not only com-
patible with the gradual shifting of the mass
from one end of the tank to the other, hut
lends itself particularly well to this design,
the sand and water being given what may be
calicd a ““spiral” eireulation, the upward mo-
tion being exceedingly quick and the down-
ward motion slow and gradual.
Essentially, then, my invention, considered

of the gold-bearing material or pay-dirt, the
leading feature of which is the repeated pas-
sage of the material through the separating-
tank In the same direction and the interme-

as not to disturb the settling action in said
tank. In conneection with the treatment the

the employment of a large comparativel y qui-
escent body of water in the settling-tank, so
that the pay-dirt will settle graduall yoverthe
separating-plates without exposure to the ef-
fect of strong cross-currents. Next in order
of importance is the provision that the pay-
dirt should be given a eirculation with the
water in the tank, the sand and water settlin o
quietly in the separating-tank and being
drawn violently upward out of contact with
the separating-plates to again pass th rougch
the tank, as before. The desirability of this
mode of handling the material will be appar-
ent, except, perhaps, in the feature that by

the amalgamating-plates, as the water Carry-
ing it follows the same course through which
gravity carries the heavier particles. Lastl ¥,
but by no means the “least important, is the
method of gradually feeding the pay - dirt

course through the separator and its attach-

021

continuous, and by adjusting the means used
for so feeding the material through the tank
I am enabled to nicely determine the dura-
tion of treatment, suiting it to the quality and
quantity of material fed to the separator.
1These methods of handling the pay-dirt I be-
lieve to be entirely new with ine and essen-
tially independent of the mechanism used to
carry them into effect. o

In addition to the.methods of handling the
mass of sand indicated in ageneral way above,
Iny invention also comprises novel mechanical
constructions designed for the efficient and
economical embodiment of my said new meth-
ods. KEssentiallyI provide a tank containing
amalgamating plates or riffles suitably dis-
posed and combine it with suitable mecans for
elevating the sand which settles to the bot-
tom of the tank and discharging it again into
the upper part of the tank, so as to effect a

among the amalgamating or riffle plates in
thetanks. Thisismost conveniently effected
by providing one or more conduits extending
from the bottom to the top of the tank and
communicating with it at bottom and top and
combining the elevating device, whatever it

sand will be carried upward without disturb-
ing the body of water in the tank proper or
interfering with the gradual settling of the
sand over the amalgamating-plates. With
mechanism of this kind I also preferably com-
bine mechanism for feeding the mass of sand
gradually forward in the tank, so that with
each succeeding treatment in contact with
the plates the sand is shifted forward until
It reaches the end of the tank, from which it
1s withdrawn practically free from admixture
with gold. " The most convenient and slimple
mechanism for effecting this I have found to

either in the return-conduit, so as to divide
1t into practically a scries of angularly-in-
clined conduits, or arranged, if degired, in
the amalgamating or separating tank proper,
and in this latter case the amalgamating-
plates themselves may serve as the deflect-
ing-plates, which shift the sand longitudi-
nally. It is alsoan important feature of my
invention that the inclined conduit, cond uits,
or plates should be adjustable in their ane-
lar direction, so that the speed with which
the sandis fed throngh the tank can be regu-
lated at will, the regulation of the speed also
regulating and determining the nuimber of
spiral revolutions which the sand makes in
the tank. -

W hile positive mechanieal feeders or shift-
ing devices are preferable, they are not essen-
tial to good work, and the shifting of the sand
may be effected cven by the current of water
passing through the separating-tank. Tt is,
however, an,obvious advantage of the de-
flecting-pldte system, apart from its deiinite

ments. In this way the treatment is made |

shift the sand entirely independently of the

continuous downward motion of the sand.

may be, with this return-conduit, so that the

be angularly-set deflecting-plates arranged

regulatable actions, that it enables me to
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water-current, and this enables work to be
done with the smallest quantity of water.

The features above noted may be said to
be the leading features of my invention. I

have also dev 130(1 a number of detailed im-
provements which are illustrated in the draw-
ings and the nature of which will be pointed
out 1n connection therewith.

Reference being now had to the drawings
which illustrate an apparatus embodying the
mechanical features of my invention .zmd

adapted for use with my improved process,

Figure 1 18 a side elevation of a railway-car
upon whichis supported a screening and sepa-
rating apparatus and also a ste.fun shovel.
IFig. 2 is a plan view of the sereening and
sepamtinw apparatus, the rotating screen,
forming part thereof, bemn' shown in section
on the line 9 10 of Flfr 3. If1g. 3 1s an end
view of the appm*atu& with t-he revolving
sereen partly broken away to show its inter-
nal construction, the tank beneath the screen
being also shown in section. Kig. 4 is aside
elevation of the apparatus. I'ig.
tional elevation taken on the S(aet.ion indicated
by the section-lines 1 2 in Fig. 2 and 5 6 in
Fig. 7. Fig.tisatransverse H(.,(,’[IOI’I through
the tank taken on the line 3 4 of Kig. 7.
Fig. 7 issa transverse section mlxen on the
line 7 8 of Fig. 2. Tig. 8 is a perspeetive
view of a portmn of. 1]1@ revolving sereen.

IFigs. v, 1o, 13, and 14 iilustrate various modi- |

fications in the means for transporting the

sand from the bottom to the top of the tank.
FFigs. 11 and 12 illustrate still another modifi-
cation, shown in longitudinal section in Ifig,
1T and transverse section in Fig, 2.

My device being, as already stated, prinei--

pally intended as an amalg "LIIL;H[]I“‘ deviece, T
shall hereinafter for the most part 101’01 Lo it
as such, but without intending to be under-

stood ‘1% thereby exceluding the use of riflles
either with or without mercury, except, of

course, in the claims, where the presence of
dm.:tlﬂ-'um’ttmg-plfttes will be called for only
where they are of the essence of the inven-
tion intnnded to bhe covered.

A, Fig. 1, indicates a ratlway-track which
18 pl L m front of a gravel-bed the mate-
rial of which is to be treated in the amalgn-
mating apparatus,

L Indicates a car-Dbody supported upon
trucks running on the track.

Cis a device fTor transporting the gravel to
the sereen. J}IGIPMLI)I_} astean- &lmvel of or-
dmu) construction 1s supported upon the

car-body at this point.

D indicates the tank or tank svsten of the
screening and amalgamating apparatus.  As
shown, it consists of a tank elmmbu‘ Or COom-
pmtmcnt D', in which revolves the sereen I,
to be hereinafter described, and the bottom
of which chamber is pleft.,r ably made in the
formeof one or more hoppers—two,asindicated
at 1 D3,

DYis the mnalframdtlng-mnk or tank-com-

D518 a see- |

. Ppartment, which is made to communicate mﬁh] admission and’ delwery of material,

the compartment D" and preferably placed,
as shown, at a lower level. Itisalso prefer-
able that the communication should only take
place at the bottom of the chamber D', a par-
tition d separating the upper part of the two
tanks or tank-chambers.

In the machine illustrated in detail in I'igs.
1 to & and also in the machine LOJlerLl(,te(l
in accordance with the modified plans indi-
cated in Figs. 9,10, and 13 and to a certain ex-
tent 1n the construction shown in Figs. 11 and
12, the tank-compartment D! is divided lon-
gitudinally into compartments D% D lying
upon cach side of a narrow upright divisional
conduit DY, which extends from & point at or
near the bottom of the tank to the top or up-
per part thercof and is of much less sectional
arcea than either of the chambers into which
it divides the tank. Tt is highly desirable
that the tank should have a hopper-shaped
bottom, as indicated at DY Ifig, 7, the object
being that the sand sc Llhnﬂ'm the ank should
tend o accumulate along one or more lines.
I also prefer to provide a mercury-trough, as
indicated at DY at the extreme bottom of the
amalgamating-tank, its function being to re-

S¢elve any nm_:s.;ds of cold which muay be too

heavy to be lifted by the devices used Tor cle-
vating the sand or 100 large Lo be held upon
the unalﬂ, vimating-plates thh which the tanlk-
compartnients D7 are filled and which are in-
dreated at Ix and v,

(' indicates the delivery -opening of the
amalgamating-tank, and «* cocks for draw-
ing off the contents of the tank undei'cmt.«.un
cmlfhlmn% ~

Lelore desceribing further the construetion
and appliances used in connection with the
amalgamating-tank, [ will refer to the sereen-
Ing system by means of whieh the said tank
is fed witlimaterial in 1)101}{‘*1 condition to be
operated upon.

In Ifigs. 1,2, 5, and 4, Fis a grating or sereen
upon w hich the material ug outof tne oravel-
pit 1s dumped and through whichi all the
gravel, together with boulders of less than a
determined size, pass toachute E2, from W]lieh
in turn they are delivered to a conveyer 1£3
sald conveyer in turn dumping the material
into i h{rppcl £, whiel dehivers it through the
hollow trununion I into the interior of a ro-
tating screen 9.

K’ indicates a chute {‘-\t(,ndmfr from the-
screen K and wiich operate$ to detiver the
larger boulders which cannot pass the sereen
upon the same part of the apparatus to which
the material after being screenced is delivered.

- This is particularly important where an ar-

rangement such as that indieated in Irig. 1 is
used because it automatically tl“lllbi@ls all

“the 111at01'1d1 dug from the bank to the oppo-

site side of the track, upon which side, of

- course, lies the duinp- [)11

Returnmfr now to the screen I, it is pro-
vided, asslmwn with hollow Sl]llp{)l‘tll]“‘"tl‘llll-
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shown, it is made up of two spirally-formed

sets ol iron beams F?* and I, a perforated or |
wire screen Y being secured upon the outside |

and a second perforated or wire serooen I
having holes of somewhat greater diameter,
being secured between the beams I and T4
At the delivery end of the screen are arranged
converging spirally-curved plates I I'') (sce
Figs. 2 and &) the function of which is to hick
up the material reaching the delivery end of
the revolving serecen and dump it into the
hollow trunnion F2 he gradually-conver-
ging curves of the plates lift 1he mnaterial
gradually and easily, so that it 18 elevated to
the level of the trunnion-opening without jar
or shock. These plates } are, as shown, se-
cured between the end plate of the screen and
adivisional plate /% havin ga conteal outward
projection 1'%, which assists in pushing the
material into the hollow trunnion.

Y FY indicate two portions of the hLollow
trunnions I %, upon which the we; ght of the
sereen 1S supported.  As shown, they rest
upon wheels /%, which facilitate the revoly-
tion of the sereen.

The hollow trunnion 2 is provided, pref-
erably, with a flaring mouthpiece, as indi-
cated,and immediately below this mouthpiece
Is a chute G, upon the face of which I form
vrifiles, as indicated at g, for the purpose of
catching oold nugeets. They may contain
mercury, which will tend to amalgamate any
nuggets ot gold which may pass through the
screen without enterine the tank in which it
revolves.  The chate G in turn delivers the
material to a conveyer G/, by which it is ear-
ried to the dump-pile.

Here I may note the meehanism shown for
actuating the moving parts heretofore de-
seribed. 'This consists of an cngine, indi-
cated at O, IMig. 2, and, acting upon a eranlk
O" of a driving-shaft 02, a gear-whdael O3 on
sard shaft communieates motion to Hogear )
on a counter-shaft O upon which is seeured
the sprocket-wheel O which communieafos
motion to the conveyer G by means of g
chain O passing over g sprocket-wheel O
sceured in turn to the shaft O which com-
municates motion to the conveyer., A soe-
ond sprocket-wheel OF secured Lo the shaft
O communicates motion 1o Lhe sereen T¢ Ly
means of the chain O passing around a por-

tion of (he trunnion 1=, whieh is provided.

wWith sprockeis.  The conveyer 0 ls actuanted
by means of a rope, belt,
O which passes around a portion of the
trunition I and around a wheol (), secured
to a shalt O* which in turn actuates the con-
vever oo This feature of construction, by
which the motion of the conveyver I isregu-
lated by the motion of the revolving sereen

I s ot value, as it prevents the Hiaterial
being fed too rapdly to the revolving scereen.

Fhe revolving streen has its lower portion
subtuerzed in water contained i
Compartinent D' and as the sereen revelves

-i
N

w o N

or sprocket - chain

the tanlg- |

pliccer material dumped into it is thor- |

" Lt ; ¥ - Y . 1 Ll - - - - - T . - e -
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oughly stirred and washed, the finer material
passing through the sereen ¥° and still finer
material passing through the outer sereen I
into the tank ', The washing and stivring
1S sufficient toseparate particles of gold from
the earthy matter, and the openings in the
screen are sufficiently large to pass gold of
such size as usnally occurs. Larger nuggets
than can pass the perforated plates are, how-
ever, not infrequently met with, and they, of
course, are dumped with the coarse material
passing out of the trunnion F*, hut are inter-
cepted by the riffles on the chute G, owing to
their greater specifie gravity or atfinity for
mercury. Therefore the material delivered
from the chute to the conveyer ' may be
taken as free from gold. The auriferous
sand passing through the revolving sereen
falls to the hopper-bottoms D? of the tank-
compartment D', and thence passes to the
amalgamating-tank D! As indicated, I feed
the tank with water from pipes II'IT') entering
the rear of the tank D’ and at the bottom of
its hopper - shaped bottom scetions, In this
way the force of the entering jet or jets of
water 1s utilized to ecarry the sand into the
amalgamating-tank: butof conrse any means
may be used to effeet this transportation of
material. _‘

The next feature of my invention relates
to the means applicable to raise the aurifer-
ous sand and earth in the amalgamating-
tank and permitting it to settle gradually
over the amalgamating-plates.

In a broad sense I do not wish to be under-
stood as confining myself to any particular
method or apparatus for clfecting the rapid
clevation of the sand. 1T prefer, however, to
do this by means of a rapidly-moving current
of water which will earry the sand upward
with it, but without agitating and making up-
ward or eross currents in the portions of the
tank in which the amalgamating-plates are
situated.  Ior this purpose I have found it
best to use apump which will aet to draw the
water and sand settling to the bottom of the
amalgamating-tank intoa narrow return-pas-
sage, as D' the energy of the pump and the
arca of the return-passage being sueh that
the motion of the water will carry with it the
auriferous sand, which sand is thus collected
as 1t settles to the bottom of the tank and
thrown again to the top thereof.

In the construction shown in IMigs. 1 Lo S 1
have illustrated a pump which.T have found
to give excellent resultsin practice. It con-
sists of clongated spur or star wheels [f I', sit-
uated at the Dottom of the tank D' and on
each side of the mouth of the conduit D,
these stav-wheels again meshing with star-
wheels I I situated above them and of COUTPSE
turning inepposite directions. Shield-plates
[ extend from the bottom of the conduit D7
over the periphery of the star-wheels I*, and
the bottom of tank Diis of course given a
proper eonformation, curved, as shown, to
insure that the revolving wheelx T' will draw
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in a proper amount of water from the tank. |

Thestar-wheels are secured toshafts I*, which
pass through the end of the tank and upon
which, as %houn, are scenred bevel-gears o 1.
OYand O%are bevel-gears secured to a shaft
O, upon the end of which is a sprocket-wheel
O, which is driven by a chain O, which

passes over a sprocket-wheel O* on the driv-

ing-shaft O° This gearing will drive either
the upper or lower star-wheels, the other pair
being conveniently actuated by spur-gearing
eonnectmﬂ the shafts with:those above or be-
low. (onsldued as a pump thisdeviceis fa-

miliar to those skilled in the art, but has a
peculiar value in my appari.ius because the

. star-wheels not only serye to create a current
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of water of the necessary violence, but also

serve on occasion as scrapers well adapted

to carry up anysand which may settle in con-
siderable voluine to the bottom of the tank,
and they arve also advantageous beeause they
are not liable to be clofr”‘ed orinjured by sand
getting between the engaging teeth.

At the top of the conduit D7itis advisable
to have some deflecting or distributing appa-
ratiis by which the vutﬁr and sand issuing
from the conduit will be thrown out over the
top of the amalgamating compartments or
chambers of the tank. Such a device is in-
dicated at J*; buat of course any convenient
appliance for this purpose could be substi-
tuted for it or used with it. Thus the viftle-
plates K* in IMig. 7 serve to spread the sand
out in the tank.

In place of the construction illustrated in

Figs. 1 to 7 almost any variety of pump or
water-foreing deviee may be used to accom-
plishthe circulation of auriferous sand in the
amalgamating-tank.

In IYig. 9 1 have illustrated a familiar form
of conveyer by which sand settling to the bot-
tom of the tank can be carried upward imve-

spective of the speed with which the device

moves. In g, 10 T have shown at 1% I pad-
dle-wheels placed at the top of the conduit
D7, by the
dircction indicated by the arrows, a suffi-
ciently-rapid current of water is, so to speak,
“*sucked up” through the conduit D7, In
Fig. 13 I have indie: ied a form of jet-pump, a
water-main 113 , having a series of orifices /i%,

extending up from the bottom of the tank
and pomim'r into the conduit D7, the effect
of which will be to create the necessary up-
ward current. In I'ig. 14 I have shown at
I' and at 1% a modified but familiar form of
pamD arranged to foree the water and sand
upward through the return-conduits (indi-
cated at ') and arranged along the sides of
the tank 1nstead of extending from the cen-
ter thereof, aud I hav.. indicated in dotted
lines at " the obvious fact that the return-
condulits need not pass through the tank at
all, but simply extend {rom the bottom to the
top thercof. In Figs. 11 and 12 T have shown
a further modification in which, in place of
one or more elongated return-conduits, such

apid revolution of whieh, in the |

- retain the heavier particles of gold.

as those marked DY) a series of pipes DY arve

arranged in the tank, and in the coustrue-

tion shown I have combined the pipes DY
with a jet apparatus similar to that shown in
Fig. 13, the nozzles I projecting into nozzles
I, from which passages 1" lead to the tank
and from which also extend the pipes DY,
These are only some of the various modifica-
tions which could be instanced;
cases precaution should be taken that the
body of water in the amalgariating-compart-
ments of the tank should not be violently
agitated, as I consider it of great importance
that the sand should be permitted to settle
quietly and gracaally among the amalgamat-
ing-plates, this insuring, in the {irst place, an
cven and thorough contacet, and in the second
place obviating the danger of seouring the
plates, which is naturally incident to rapid
and irregular motionsof the sand inthe tanks,
and (his even seltling being also of consid-
erable importance in view of the nceessity

for good work of subjecting cach volume of

sand to substantially the same frealment
both in kind and duration.

Im cach amalgamating-compartinent . f the
tank, be there one ormnore—as, for instance,
1n the compartments D D? (shown in Fig.
7,)—1 arrange a sertes of amalgamating-
plates—such, for instance, as are indicated
at K or at K'-—or of riflle-plates, (indicated
at L") The arrangement illustrated in the
case of the plates IX 1s of o series of plates
set longitudinally in the tank and extending
one over the other, the angular mclumtlon
of the plates bt_nn;_:; regulated hy the sort of
material under treatment and the plates be-
ing preferably made adjostable in inelina-
tion. In the cage of the plates K the plates
ave sel transversely in the tank, and they are
supported at the top, as shown, by shoulders
or bars, (indicated at /o /o) and an additional
support is provided by a Iul”‘{* I, extending

out from the shield I

justing s angular inclination, the shifting
of the bar varving siimmultancously the ineli-
nation of cach plate.  The plates come to a
point, as indicated at K said point being
sttuated above the mercury-trap, which will
be hercinalter desceribed, The plates, as indi-
ated 1 Figs, 6 and 7, are preferably of the
corrugated or zigzag form shown, so as te
create little cur IGIJ[*« which will tend ‘fo throw

the sand fmm One m the othor,

[n Fig. 7 I have shown above the amalga-
mating-plates I riffle-plates I situated at
the top of the tank and adapted to cateh and
In Ifig.
G I have illustrated the tank-chamber D° as
fillied entirely with rvifle-plates.

Thenextimportant feature of my improved
device is the means provided for shifting or

feeding the sand longitudinally through tlle |

tank w 11116 1t 1s being circulated, as Lbove de-

scribed.
1s im material what kind of means, conveyer

'}

but in all

Considered purely as a process it
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1S used to effeet this
longitudingl feeding, T prefer, however, to
ellect the longitudinal feed at the same time
that the cireular feed js effected and to pro-
vide means for varying or adjusting said feed,
and I have shown how this ean be simply and
ciliciently done by arranging deflecting-plates
Set at proper angles in either the amalgamat-
ing-chamber or the return-conduit, or prefer-
ably in both. Where the deflecting-plates
are used in the amalgamating-chamber, they
an be made to serve both the purpose of de-
flecting and amalgamating plates.” Thus the
transversely - sot amalgamating - plates K
(best sliown in Ifigs. ¢
deliver the sand at
cry end of the tank than that at which the
sand Is fod 1o the Dlates, and the extent to
which the sand is so shifted or fed can De
regulated Ly shifting the angularinclination
of the plates K'.  [or tlhis purpose I have
shown the shifting rod cxtending to the
cud of the tank (see Fig. 6) and provided with
an adjusting-nut 12 bhut irrespective of the
kind and form of {ha amaleamating-plates
the shiftinge orp [eeding of the sand ean be ae-
complished by giving the return-conduits an
angular inclination in the proper direction—
as, for instance, in the ease with pipes D,
Figs. 11 and 12, The said pipes, as shown,
have ball-and-sockot Joints « at the bottom
and are attached to the shifting rod d" and
are made adjustable by nut ('
tally the sane effeet, is produced in the long
and narrow conduit )7 by placing a series of
plates J inside of the
conduits, and, as shown, these defleeting-
plates J are pivoted at one end (see J') and
seceured atthe otherend toan adjustable bar,
which for convenicnee [ have shown as forms-
ing a part of the dellectop %, this deflector
and shiftinge bar being attached to a Lolt J*
(see Iy, o) and shifted by means of a nut J-,
It will be noticed that what I may eall a
“hood” (indicated af, J7)is formed at the end
amdd shifting bar near thae
delivery end of the tank.

I have already ealled aftention to {he de-
Hyery-orifice o of the amalgamatinge-tank DY,
As the height at which the water will flow out
of the tank should be made adjustable for
this purpoese, I have shown a cate I, scenred
on the end of a serew-shaft [, hiaving a hand-
wheel /' {or raising or lowering the gate.  In
the construction shown tle ortfice ' registers
with the upper part of (he return-conduit, 1)’
and when the sand has reached the delivery
cnd of the tank it is carried up with the water
and passes out of the opening " into a eham-
ber, (indicated at M.) IFrom this chamber it
passes through a pipe M ton pump N, which
punip (see Fieo 9Y is driven by a rope, belt,
or chinin O passing over a wheel OF on shaft
O° and over a wheel OV g the pump-shaft
O N'is the delivery-conduit through whiely
the pump forees the sand and water, and it
Is carrvied up, as indicated in Fig. 2, along the

and 7) will obviously
& point nearer the deliv-

Substan-

side of the conveyer (', so that the material
passing through the amalgamating-tank is
forced by the pump to the ref use-pile along
with the materialdeposited on theconveyer@G.,

Returning now to the amalgamating-tank
it will be noticed that a trap R is shown ex-
tendingin trough-like form alongthe inclined
sides of the bottom of the tank. This is made

up, as shown, of an upright plate 7' and a

bent plate 72 93, forming a trap, as shown,
which is filled with mercury and from the in-
stde of which, covered by plates 7? 73 leads
an opening or passage R’, which connects with
an amalgam-bottle R }Me reury and amalgam
falling from the amalgamating-plates will be
intercepted by this device and caught in the

bottles R? from which it can be drawn from

time to time. This device is of Importance
In preventing the loss of mercury and amal-
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gam when, as is preferable, the plates are

kept well covered with mercury:. The amal-

gamating-plates should have fhejr edges or

points from which mercury is likely to dri
situated, as shown, above the trap, so that the
drip will fall into the latter. |

At (* I have indicated cocks by which the
water and sand
can be drawn off at will. These are conven-
tent and valuable as atfording means for pre-

- venting the sand from settling and chokin

the pump when for

necessary to stop its operation, |
The method by which the auriferous sand

s treated and the operation of Iny improved

apparatus in carrying this method into effect

have been already sufficiently deseribed.
Inthe e¢laims I have not specifically elaimed
the modifications of construction indicated in
IFigs. 9 to 14, as they are alternative to other
constructions specifieall y claimed, and these
modifieations will form the subject-matter of
additional patents. :
It will be understood, of course, that iny
process and apparatus are applicable. to the
treatment of all gold - bearing material of
whatsoever character, and T have used the
term ““sand” as generally deseriptive of such
material whetherit consists of the product of
stamp-mills or natural earthy ““pay-dirt.”
As already stated, my improved apparatus
is intended to be used both with mechanical
separators and gueh as rifiles and with the
particular formef separator known as ‘“‘amal-
gamaling-plates,” and where in the ¢laims I
refer to “sepacators " I wish to be understood

as using the term in the comprehensive sense,
include both the mechanical

which would |
separators and the mercurial separators or
amalgamatine-plates.

Having now described my invention, what
I elaim as new, and dosire to secure by ILet-
ters Patent, is— |

FooAn apparatus for separating precious
metals from sand having in combination a
tank, means for [ceding sand into one end and
withdrawing it from the other, one or more
Scparators arranged in the tank, onc or more

in the amalgamating-tanks

any reason it becomes
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return-conduits arranged as described from !

front to rear of the tank and opening into
it at the top and the bottom substantially
throughout its length to remove the sand set-
tling to the boltom of the tank as it settles,
and means for elevaling the sand through
sald return eonduit or conduits and discharg-
ing it into the top of the tank.

2. AAn apparatus for separating precious
metals from sand having in combination a
tank with a hopper-shaped bottom extending
lengthiwise of the tank, one or more SePara-
tors arranged in the tank, one or more re-

turn - conduits arranged as described from |

front to rear of the tank and opcening into it
at the top and bottom substantiaily through-
ol 1ts length to remove the sand settling to

the bottom of the hopper-shaped bottom of

the tank as it settles, and means for elevat-
ing the sand through said return conduit or
conduits and discharging it into the top of
the tank. |

5. An apparatus for separating preeious

metals from sand having in combination a

tank, means for feeding sand into one end
and withdrawing it from the other, one or
ore separators arranged in the tank, one or
more return-condults arranged as deseribed
from front to rear of the tank and opening
into it at the top and bottom substantially
throughout its length to remove the sand sef-
tling to the bottom of the tank as it settles,
and means for drawing the water from the
bottom of the tank along its leneth and fore-
gt and sand earried by it through the re-
turn conduit or conduits to the top of the
tank, |

. An apparatus for separating precious
metals from sand having in eombination a
tank with a Topper-shaped bottom extending
iengthwise of the tank, one or more Separi-
tors arranged in the tank, one or more return-
conduits arranged as deseribed from front
to rear of the tank and opening into it at
the top and bottom substantially through-
out 1ts length to remove the sand settling to

the bottom of the hopper-shaped bottom of

the tank as it settles, and means for d awing
the water from the bottom of the tank alony
its length and forcing it and sand carried by
it through the return eonduit or conduits to
the top of thg tank. | .

9. An apparatus for separating precious
metals from sand having in combination a
tank with a hopper-shaped bottom extending
lengthwise of the tank, one or more separa-
tors arranged in the tank, one or more return-
conduits opening at top and bottom into the
tank substantially throughout its Iength,
means for elevating the sand through said
return conduit or conduits as itsettles in the
hopper-shaped bottom of the tank and dis-

charging itinto the top thereof and regulable

means for feeding the sand longitudinally
through the tank as it circulates throughb said

tank and its return-conduits.

I

6. An apparatus for separating precious
metals from sand having in combination a.
tank-chamber, one or more separators situ-
ated 1n said chambers, a return conduit or
condults connecting with the bottom and top

of said tank-chamber, said conduits being of

less area than the tank-chamber, a pamp ar-
ranged to force the water and sand from the

bottom to the top of the tank through *he re-
turn-conduits and a series of angularly-ad-
Justable deflecting-plates arranged to move

y

7¢.

s

the sand alowg the tank as it circulates

through the chamber and conduit.

7. An apparatas for-separating precious
metals from sand, having in combination a
tank-chamber, one o1 more separators situ-
ated in said chamber, a series of angularly-
adjustable return-conduits, connecting with
the top and bottom of the tank-chamber and
means for forciug sand and water from the
bottom to the top of the tank through the
return-conduits.

30

3. Inan apparatus for separating precious

metals from sand the combination of a tank-
chamber, a narrow chamber connecting the
top and bottom of the tank, a serics of an-
sularly-adjustable defleeting-plates situated
in said narrow chamber, one or more separa-
tors situated in the tank-chamber and means
forforcing sand and water through the narrow

chamber aforesaid from the bottom to the top

of the tank. -
Jo I an apparatus for separating precious
metals from sand, the combination of a tank-
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chamber, a narroy.chamber connecting the -

top and bottom of the tank, a series of an-
gulariy-adjustable deflecting-plates situated
in said narrow chamier, a series of trans-
versely-set and angularly-adjustable sepa-
rating-plates situated in the tank-chamber
andneans forforeing sand and water through
the narrow chamber aforesaid from the bot-
tom to the top of the tank. |

10. Inanapparatus for separating precious
metals from sand the combination of & tank-
chamber, having a hopper-bottom extending
from front to rear as described, one or more
separators situated in said chamber, a return
conduit or conduits conneeting with the top
and bottom therecof throughout its length, a
receptacle for mercury exteuding along the
bottom of the hopper-boltom and means for

foreing sand and water from the bettom to.

the top of the tank through the return-con-
duit, A |

A : .
1. Inanapparatus for separating precious

metals from sand, the combination of a tank-
chamber having a hopper-bottom extendiny
from front to rear as described, one or more

separators sitvated in said chamber, a return

conduit o conduits connecting with the top

and Lottom thereof throughout its length. 4

receptacle for mercury extending along the
bottom of the hopper-bottom, mesns for fore-

ing sand and water from the Lottom t6 the
top of the tank through the return-conduit
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and incans for longitudinally shifting the
mass of sand as it circulates through the ap-
paratus. -

12. Inman apparatus forseparating precious
metals from sand the combination of a tank-
chamber, a narrow upright return-conduit
connecting the top and bottom of the tank
and dividingitintotwo compartiments, means
for foreing sand and water through said ¢on-
duit from the botfom to the top of the tank-
compartment and a mercury-trough situated
below the return-conduit. | N

13. In anapparatusforseparating precious
metals from sand, the combination of a tanlk-
chamber, a narrow upright return-conduit
connecting the top and bottom of the tank
and dividingitintotwo compartments, means
for foreing sand and water through said con-
duit from the bottom to the top of the tank-
compartments, amercury-trough situated be-
low the return-conduit and means for longi-
tudinally shifting the mass of sand as it ¢ir-
culates-through the tank.

Lt Inanapparatusfor separating precious
metals from sand, the combination of a tank-
chamber having a hopper-shaped bottom ex-
tending from front to rear, a return conduit
or conduits extending lengthwise of the tank
and opening into it at top and bottom, stir-
ring and propelling mechanism as clongated
spur-wheels or ribbed cylinders I’ I’ extend-
ing along the bottom of the tank below the
cntrance of the return-conduit and arranged
to draw water and sand from the bottom of
the tank throughout its length and forece it
into and through the return conduit or con-
duits and one or more separators arranged in
the tank-chamber.

15. Inan apparatus forseparating precious
nietals trom sand the combination of a tank-
chamber having a hopper-shaped bottom, a
return conduitor conduits reaching from near
the bottom of the tank, upward stirring and
propeliing mechanism, as clougated spur-
wheels or ribbed eylinders I' T/, arranged at
the bottom of the tank below the entrance of
the return-conduit, for the purpose of fore-
ing water and sand through said conduit, a
seriesof adjustabledeflecting-platesarranged
as described to give longitudinal movement
to the same and a series of separators ar-
anged 1n the tank-chamber.

16. In anapparatus forsenarating precious
metals from sand, the combination of a tank
chamber or chambers containing separating-
plates, a return conduit or conduits leading
from the bhottom to the top thercof, means for
forcing water and sand through said econduits
and a protecting-grating ¢ arranged as de-
scribed to protect the return -conduit and
foreing mechanism. -

I7. An amalgamating apparatus having in
combination atank-chamber, a series of amal-
gamating-plates situated in said c¢hamber, a
return conduit or conduits connecting with

the bottom and top of said tank-chamber, |

594,521

satd condults beingof less area than the tank-
chamber, a pumparranged to farce the water
and sand from the bottom to the top of the
tank through the return-condnits and a se-

70

ries of angularly-adjustable deflecting-plates

arranged to move the sand along the tank as
it circulates through the ¢hamber and con-
dutt. |

IS, An amalgamating apparatus having in
combination atank-chamber aseriesof amal-
gamating-plates situated in said chamber, a
series of angularly - adjustable return-con-
duits, connecting with the top and bottom of
the tank-chamber and means for foreing sand
and water from the bottom to the top of the
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‘tank through the return-conduits.

19, Inanamalgamating apparatus the com-
bination of a tank-chamber, a narrow cham-
ber connecting the topand bottomof the tank,
a series of angularly -adjustable dellecting-
plates situated in said narrow chamber, a se-
ries of amalgamating-plates situated in the
tank-chamber and means for forecing sand
and water through the narrow chamber afore-
sald from the bottom to the top of the tank.

20, Inanamalgamating apparatus the com-
bination of a tank-chamber, a narrow cham-
berconnecting the topand bottom of the tank,
a series of angularly-adjustable deflecting-
plates situated in said narrow ehamber, a se-
ries of transversely-set and angularly-adjust-
able amalgamating-plates situated in the
tank-chhamber and means for forcinge sand and
water through the narrow chamber aforesaid
from the bottom to the top of the tank.

21. Inanamalgamating apparatusthe com-
bination of a tank-chamber, a narrow cham-
berconnecting the top and bottom of the tank,
a series of transversely-set angularlyv-ad just-
able amalgamating-plates situated in the
tank-chamber and means forforcing sand and
water through the narrow chamber aforesaid
from the bottom to the top of the tank.
Inanamalgamating apparatus the com-
bination of a tank-chamber, a narrow upright -
return-condutt connecting the top and bottom.
of the tank and dividing it into two compart-
ments, means for forcing sand and water
through said conduit from the bottom to the
top of the tank-compartments, a merecuiy-
trough situated below the return-conduit and
means for longitudinally Shifting the mass of
sand as it circulates through the tank.

25, Imanamalzamatingapparatus the com-
bination of a tank having a hopper-shaped
bottom, a return conduit or conduits connect-
ing the top and bottom of the tank substan-
tiatly throughout its length, means for fore-
ing sand and water through said conduit, a
mercury-trap sct along the inclined side or
sitles of the tank, and amalgamating-plates
sct in the tank so that mercury or amalgam
fulling therefrom will be intercepted in the
trap.

24, Imanamalgamating apparatus the com-
bination of a tank having a hopper-shaped

00

95

ICO
105
22

IIO

115

125

130




10

20

504,521

bottom, a return econduit or conduits connect-
ing the top and bottom of the tank, means
for forcing sand and water through said con-
duit, a mercury-tran set along the inclined
side or sides of the tank, and consisting of a
retaining-plate ', a bent cover-plate »*7° and
a bottle R* connected therewith, and a series
of amalgamating-plates set in the tank so
that mercury or amalgam falling therefrom
will be intercepted in the trap.

25. Inanamalgamating apparatusthe com-
bination of a tank-chamber having a hopper-

-shaped bottom, a return conduit or conduits

reaching from near the bottom of the tank,
upward stirring and propelling mechanism
as elongated spur-wheels I' I' arranged at the
bottom of the tank below the entrance of the
return-conduit for the purpose of foreing wa-
ter and sand through said conduit, a series
of adjustable deflecting-plates arranged as

described to give longitudinal movement to |

the same and a series of amalgamating-plates

arranged 1n the tank-chamber.
26. Inanamalgamating apparatusthe com-

bination of a tank-chamber having a hopper-

shaped bottom, a return conduit or conduits
reaching from near the bottom of the tank,

upward stirring and propelling mechanism
as elongated spur-wheels I' I' arranged at the |

bottom of the tank below the entrance of the
return-conduit for the purpose of forcing wa-
ter and sand through said conduit, a mer-

-cury-trough set between the spur-wheels, a

series of ad justable deflecting-plates arranged
as deseribed to give longitudinal movement
to the sand, and a series of amalgamating-
plates arranged in the tank-chamber.

BENJAMIN &. CHURCH.

Witnesses: |
WILLARD PARKER BUTLER,
JNO. P. GILLIS.
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