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Io uw wnom it may concern: .

Be it known that I, Crarwes Ross, a citi-
zen of the United States, residing in the
city and county of Denver and State of
Colorado, have invented certain new and
useful Improvements in Machines for Sepa-
rating Metal from Ores; and I do declare
the following to be a full, clear, and exact

description of the invention, such as will

enable others skilled in the art to which it
appertains to mske and use the same, ref-
erence being hat'to the accompanying draw-
ings, and to the characters of reference
marked thereon, which form a part of this

5 specification,

My invention relates to improvements in
machines more specially adapted for use in
separatipg the precious metal values from
their orés/ or other material with which they
are foursd mingled in the natural state.

The wachine may be employed in the sav-
ing of) the values from pulverizéd guartz
or rock, or it may be employed in the saving
of free precious metal values from placer
dirt, or loose material with which the gold
and silver, or other values, are found in a
free state.

The machine is well adapted for use as an
amalgamator, and liquid mercury may be
placed in the pans forming a part of the
machine and arranged in compartments sep-
arated by. adjustable partitions for control-
ling the flow .of pulp therethrough. At the
iront and rear ends of each unit are respec-
tively located gates, one for controlling the
entrance of the material to the unit, while
the other regulates its escape therefrom.
in each unit I may employ copper shavings,
coated with mereury, the said shavings be-
ing arranged above the pans and adapted
to_catch particularly light precious metal
values which remain in suspension in the
water; not being heavy enough to settle, and
which might not be brought in contact with
the merciry of the pans, either in its free
state, or as a coating upon the pans. The
pans in each unit are arranged in a serics,
each pan being approximately V shaped,
and the pans %eing' drranged to over-lap
each other and heid in place by removable

- side picees, which normally hold the pans

o
[543

in“the proper position for saving the metal-
tie valugs, When, however, it is necessary
to clean up, the side pieces, together with the
adjustable partitions, and gates, may be

Specification of Letters Patent.
- Application filed February 12, 1912. Serial No.

Patented Nov. 19,1912,
877,275,

first removed, after which the pans may be
taken out, cleaned of their values and re-
placed in the reverse order. :
Having briefly outlined my improved con-
struction, I will proceed to describe the same
in detail, reference being made to the accom.-

‘penying drawing, in which is illustrated an

embodiment thereof,
. In this drawing: Figure 1 is a side eleva-
tions of my improved apparatus, the same

being shown partly in section. Iig. 2 1s a

top plan view of the same partly broken

away. Ifig. 3 is a section taken on the line
3—3, Fig. 2. Fig. 4'is & cross section taken
through one of the units on the line 44,
Fig. 8. Tig. 5 is o detail view of ons of
the adjustable partitions employed in each
unit of the apparstus. F ig. 6 is a detai}
view of a gate loczted at the discharge exf
tremity of each unit. Fig. 7 is n detail seo-
tional view of the removable side pieces,
The same reference characters indicate
the same parts in all the views. '
Let the numeral 5 designate a sluice
adapted to receive the material to be treat-
ed as placer dirt, the -said sluice being con-
structed and arranged to remove the coarser
material, as the rock and larger pieces of
gangue, to prevent them from encumbering
and clogging the units of the apparatus.
he units, each of which in its entirety,
i will designate by the numeral 6, are ar-
ranged along ome side of the sluice, to re-
ceive material from the latter which is pro-
vided with gates 7 for regulating the escape
{ the material into the several units. Be.
tween the water level and the bottom of the
sluice are located mesh diaphregrs 8, 9 and
10, which are of different mesh and ar-
ranged to screen the material which passes
to the respective units 6, arranged alongside
the sluice opposite the said diaphragms,
The diaphragm 8 is of the finest mesh, the
diaphragm 9 somewhat coarser, and the
diaphragm 10 of still coarser mesh. There
are three units 6 arranged to receive the
material which passes through ihe respec-
tive diaphragms. By virtue of (his varia-
tion in the mesh of the diaphragms, all the
material containing any precious metal
values, it is helieved may be removed from
the mass under treatment. Tt is evident,
however, that the mesh, as well as the num-
ber of the diaphragms, together with the
corresponding separating units, may be reg-
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ulated as circumstances may
the character of the material
ment may dictate.

As Hlustrated in the drawing, the bot-
tom of the sluice helow the diaphragms
downwardly inclined from the vear side
shown at 12, whereby t(he mterial passy
through the diapliragins is divected dow

284

ER1 . r x - [
wardly and forwardly throngh an opening,

18, controlled by the gates 7,

front of each separating unit 6.
these units is provided with two paraliel

vertically disposed side walls 15, which i

desired, may be arranged to form in cou-

nection with the sluice, a substantially, sta-
© tionary and reasonably permanent structwve.

Within these side walls, and ing on th
“n . v s
bottom 16 of cach unit, ave pans 17 ape
proximately V-shaped and 1»:1\‘71;‘3;_),; longitudi-
nally disposed (anges 19, which 1nt

I

diate the extremities of the unit overlap
each other, the {langes of any particular pan

being arranved one above, and the other be-
f o) o b :

low the flanges of adjacent prus in order
to facilitate the securing of pans in

place, and at the same time peeoat their
ready removability. The foremos: pan, ov
that located at the forward extremity of
the unit, and extending info the rec H
or compartment T4, hag its flange
gerted in a recess 20 Tormed in s velnfor
ment 21 of the front wall 22 of the vuit,
while the rearmost pan has its ounfermost
flange 19 in engagement with w recs

formed in the rear end wall of the unit by

said w

i place, are removable side pieces 23,
These picces have parts 26 at their fowoer
edges reduced in thickoess and adapled fo
pass outside the opposite ends 27 of the paus
(see Tig. 4). These side pleces also nave
shoulders 28, wlhich wvesh upon fhe apper
edges of the ends of the pans. Seeared (o
the side pieces on their innes surluces, and
disposed longitudinaily thoveef, are cles
or strips 29, of wood or olher siitable wu-
terial adapted to form = ort for wirg
mesh members 30, the falter in turn forme
ing a support for mets] shavings 31, pref-
erably composed of copper and conted with
mercury to facilitate the saving of the pre-
clous metal valoes passing through the units
with the pulp, and in suspension:

Tiach unit is divided into. a number of

It
{
r
i

s
l‘fl",

conipartmments by means of transverse par- |

titions 32, whose outer edges engage grooves
33, formed in the side picces 25 and extend-
ing the entire width of the said pieces on
their inner surfaces. Above the grovves 33
are slots”54, which extend entirely through
the side pieces. Hence, the grooves aud slots

into a fore 13
wardly located receptacte 14, avesnged iu
Fach of |

wtion form a shoulder 33, upon
ionlder 36 of each partition is
rest in order to positively lhnit
ard movement,  Aboveeach shoul-
is a series of per-
receive pins 38,
e wovement of
heir shovdders 36 come
s shoulders 25 of the side

a9

[

partitions is such

that they may nd downwardly into the
Cpans 17, fhe purtitions being respectively
arranged directly above the centers of the
: pang. By arranging the parti-

thut they shall extend below the
the pung, the material in passing
eardi unib is compelied to take a
andutating course, which iz well
carrying the padp vpwardly
Lo meaic seemibers 30, whereby any
fe values held in suspension
which otherwise might
by the mercury conted

S

NI

,f‘
It
L.

] veings 3

{1 case the pans 17 contain free mercury,
the froe motal values will be saved therein
to ihe extent that these values in o compara-
tively clean form ave hrought into contact
he wercury by virtue of the awell
i Cihese metads for merenry;
wriieles or nugeets of gold
(fle in the pans by virtue
cgravity, Ea this respect
¢ oty be termed a “concen-
s the units are well adapted for
the heavier metallic particles in
the anl vnely, in the

copper s

Saeyid
WL

nrosilver
of their
the s

frat

s

o

and ar-
ratne is well
0f prociois
s of the form in
in the material under

siractior

3 iMusirated in the drawing, {sce Fig.
theve Is loeated af the forward extrem-
! member A which oceu-

i wwith the partitions
function, ex-
ferwonrd end of
i a bent upper

cept thod 1 is loeated
the unit, being equippud w
extrenify 40 for convenien: Land hold.
This gate iy of the same ; 2l construe-
{ion as the partitions 32, T the arrange-
ment diselosed in Wig. 3, the gale 32 is raised
relatively high, or so that its lower end oc-
cupies a position approximately on o level
with ihe top of the adjacent pan L7, while
the partitions 32 from front to rear are gesd-
wally lowered, leaving spaces 40 between
the lower ends of the partitio s and the
bottams of the pans of diminishing height,
wherehy, theorétieally, the vulp muy be
gaid to assume different level - in the shay-
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16 the fact that this gate

15 quently,

¢¢ stood that a very

“practicable in handling

80 jection 46 of thé

85. lower end of the slot

bo of the sluice, will
- -phragms 8, 9 and 10, and thus be delivered

55 the pulp or are suspended near the
~_thereof, provision is made in. the slaice he-

60 taining copper

85 order to divert the float material from

1,045,083

ings 81 in the various compartments as in-
dicated at A, B, C and D, respectively.
This showing is intended to indicate ap-

proximately the manner in which the pulp |
& will arrange itself in the shavings of the va- |

rious compartments of the different units,

If it is desired to raise the height to which |

‘the pulp will rise in the copper shavings,
the rear gate 42 is raised, and by virtue of
is provided with a
discharge opening 43 formed intermediate
its extremities, the raising of the gate will
necessarily elevate the lower edge of the
.gate bounding the gate opening, and conse-
; compel the pulp to remain in the
unit at a depth slightly greater than the
~ height of the lower edge of the gate open-
ing 43 and the bottom of the unit,
rom this explanation it will be under-
satisfactory adjustment
of the gates and partitions of each unit, is
) 7 material in my im-
proved apparatus,
 The gate 42 is located in front of the

25 opening 24 in the rear wall of the unit, and

may be keld in any desired position of ad-
justment by means of a fastening screw 44
assed through a vertically disposed siot 45
' ?ormed in the centrally located upward pro-
ate. The lower extremity
of this slot is ‘refitivel large, as shown at
47, so that the head of the fastening screw
may pass throtgh the slot at its lower ox-
tremity while at all positions above the
he screw head will
over-lap the gate on opposite sides of the
slot, and maintain the latter in place. -
In order to lock the removable parits of
each unit securely in place, the side walls

40 15 are provided with pivoted buttons, or fas-
" tening devices,

48, which when thrown t6
‘the position shown in Fig. 3, press upon the
upper edges'of the side pieces 25 and loclk
‘the latter in their lowest position,  whereby

45 the pans are also held tightly in place.

As illustrated in' the drawing, it is as-
sumed that all the valuabie portions of the
material which under ordinary conditions
is_safficiently heavy to settle in the bottom
pass through the dia-

-to.the units for treatment. However, should
it-happen that there are float values in the
form- of slime, which either rest on top of
; top

“yond the separating units for diverting this
float material and causing it to pass out-
“wardly through cells of a receptacle 48 con-
( shavings 50, preferably
coated with mercury, the said shavings be-
ing supported on screens 5tuof suitable mesh
supported in the receptacle 49 in a suitable
position above the bottom of the'latter. In
the

|
|
|
i

f
i
i
H

|
|

will be readily understood.

I

8

sluice into the receptacle, the latter being
located out side of the wall of tie sluice, 1
employ an inclined deflector 52, who=e rear
extremity, or the down stream end, Is lo-
cated farther rearwardly than its forward
extremity. This deflecior consisis of a
piece of suitable material set edge-wise i &
diagonal position between the side walls of
the sluice, the same being of sufficient width
to dip somewhat below the top or level of
the pulp in the sluice. The rear extremity
of this deflector terminates at one side of
the sluice just beyond an opening 33 in the
side wall, whereby the float 1material is di-
rected into the shavings of the receptacle 49,
the water being compelled to pass dowri-
wardly through the shavings of a compart-
ment 54 and up through the shavings of the
compartment 55, by virtue of a centrally lo-
cated partition 56, whose lower extremity is
located a short distance above the bottom of
the receptacle, leaving a space 57, for :the

70
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water to pass from one compartment to the -

other, and thénce upwardly and over a plat-
form 58 and through an opening 59 baclk
into the sluice beyond the

The compartments of the sluice below the
mesh diaphragms, are hopper shaped, since
their side walls 60, are inclined inwardly as
they extend downwardly, thus making it
practicable to discharge from the sluice into
the various units through openings 13, and

through mouths 61 below the gate 7, of rela-

tively small width.
Frem the foregoing

description, the use
and operation of my

improved construction

to be treated may be fed to the various units
of the apparatus through the instrumen-

tality of the sluice, as heretofore explained;

or any other suitable manner ag may be de-
sired. In any event, the pulp is caused to
travel through the various units, the said
pulp being of the same, or different grades,
as may be desired, the operation being con-
tinued until the pans, together with the
copper shavings above the pans, are suffi-
ciently laden with precious metal values to
require a clean up. In this event, it only
becomes necessary to loosen the securing
buttons 48 from ‘the side pieces 25 of the
units, after which the said side pieces may
be removed. '

Previous to the removal of the side pieces,
the partitions and gates'may be lifted out,
the shavings and their supporting screens
removed, and finally, the copper pans. The
shavings may be retorted in any suitable
manner for the purpose of saving the values
contained therein, while the pans, together
with the partitions and gates, which may
also be composed of copper and coated with
mercury if delired, may be subjected to the
usual treatment for the purpose of removing
the amalgam therefrom, ’

float deflector 59,
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Having thus deseribed my invention, what
I claim 1s:

1. In apparitus of the elu
combination of a sluice havix

“ibed, the
cénununi-

cation therewith means for separating out:

the heavier concenirates, a float collector ar-
ranged alongside the sluice beyond the said
means, a deflector arranged diagonally
across the sluice above the bottom thereot,
said sluice having openings in the side there-
of above and below the lower end of the
deflector and communicating with the float
collector. ' :

9. The combination of a receptacle of
greater length than width, amalgamable
pans arranged in the bottom of the recep-
tacle to form a continuous undulating bot-
tom from front to rear, transversely ar-
ranged partitions vertically adjustable and
suitably spaced within the receptacle, the
said partitions being located approximately
directly above the lower parts of the pans,
means for controlling the escape of material
at the rear end of the receptacle, metal shav-
ings coated with mercury supported above
the pans and adapted to be flooded by ulp
passing through the receptacle the form
of an undulating stream, and suitable means
for determining the height to which the
pulp will rise in the metal shavings, sub-
stantially as described.

3. The combination with an elongated
receptacle and means for discharging there-
to material to be treated in the form of pulp,
or in combination with water, of pans ar-
ranged in the bottom of the receptacle to
form an undulating structure from front

to Tear, said pans being readily detachable,’
means for securing the pans in place when

the machine is in operation, transversely
arranged partitions vertically adjustable
and suitably spaced within the portion of
the receptacle equipped with the said pans,
mesh members arranged between the parti-
tions above the pans, metal shavings coated
with mercury supported within the com-

|
1

i
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partments upon the said screens and suit-
able means located at the front and rear of
the body of the receptacle for regulating the
depth fo which pu{p passing -through the
receptacle will rise within the metal shav-
ings, substantially as described.

1. In apparatus of the class described, the
combination of a receptacle, means located
in the bottom thereof for causing pulp pass-
ing therethrough to assume the form of an
undulating body, transversely arran ed par-

titions suitably spaced within the body of
“the receptacle and arranged to coGperate

with the undulating bottom, means arranged
at the front and rear ends of the receptacle
for regulating the passage of material
throuph the body of the latter, mercury-
coated metal shavings located within' the
receptacle between the partitions thereof, a

mesh bottom upon which the said shavings-
are supported at a suitable distance above,

the bottom of the receptacle, and suitable
means located above the receptacle for dis-
charging material into the front part of
the latfer, to give the material passing
through the receptacle the desired pressure
head, for the purpose set forth.

5. The combination with a receptacle of
amalgamable pans arranged in the bottom
of the receptacle to form a continuous undu-
lating surface from front to rear, the trans-
verse partitions arranged agproximutel
above the lowest points of said pans, mes
material mounted between said dpartitions,
metallic shavings, mercury coated, support-
ed upon said mesh material, means for
controlling the entrance of pulp at one end

50
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80

of the receptacle and the exit of gangue at

the other end thereof. .
In testimony whereof I affix my signature
in presence of two witnesses. :

CHARLES ROSS.
Witnesses: ’

¥, E. Bowex,:
A. Esgrr O'BRIEN.
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