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Yo all whom it may concermn:

_ _ | onter and inner set of revolving cylindrically 55
5 Minnesota, have invented certain new and arranged parallel rods, the outer set of rods
‘useful Improvements in an Automatic Amal- | being nearer together than the inner sef,
gamator Sluice-Box, of which the following is | whereby the finer material is separated from
a specification. o the coarser material. . The construction of the
. This invention -relates to apparatus em- | screen is shown in Figs. 5,6, 7, 8, 9, 10, and 11, 60
ro ployed in the separation of the free precious | A’ being the outer set of rods, and A? the in-
metals from the baser substances with which | ner set of rods. A _- |
they are commingled, more especially in B’ B? are two rings having channels or

- placer gold mining, and consists in the con- | tracks for the carrier rolls D’ D? and against
struction, combination, and arrangement of | the interiors of which the outerset of rods A’ 65

15 parts, as hereinafter shown and described, | are supported by rings B3 B the interstices |
and specifically pointed out in the claims. between the rings B’ B3 B® B* and the rods A’

This invention is more particularly appli- being filled with “ Babbitt” metal, or the rods
cable to the separation of the particles of gold | otherwise secured firmly in place.

- from the alluvial deposits of auriferous At the “head” end of the apparatus a ring 5o

20 earth, but may be employed in any other lo- | B is secured, and in this ring the “head?”
calities where it may be found practicable. | ends of the inner set of rods A%are riveted or

T'his invention comprises a screening appa- | bolted, as shown. The “rear” ends of the .
ratus whereby the sand or gravel containing | inner set of rods extend beyond the ring B’ |
the particles of gold may be separated into | and are riveted through the inner edge of a 75

25 particles of different sizes, and in which itis | ring B’. A sufficierit number of the inner sets
pulverized and dissolved; and sluice boxes | of rods A? are extended to support a plate or
through which the screened materialis caused | disk E? as shown at a’, the plate E* forming
to pass and in which provision is madeforthe | the closed rear end of the screen. These ex- .
complete separation of the particles of gold | tended rods serve to draw all the parts to- 8o

3o from the baser material. | | gether, as hereinafter explained. —

In the drawings, Figure 1is a plan view, | Attached to the center of the end plate K~
and Fig. 2 is a sectional side elevation, of the |isa small drum E3, and attached to the outer
apparatus complete. Fig. 3 is an enlarged | surface of this drum are a series of curved
sectional detail of the siphon discharge mech- | sheet metal buckets F’, the outer ends of the 85

35 anismof the sluice box. Fig. 4isan enlarged | buckets being curved ontward while the in-

. Cross section of the sluice box at one of the | ner-ends are riveted fast to the next bucket
points where the amalgam plates are placed, | in advanée,as shown in Figs. 5, 6, 10, and 11.
illustrating the manner of arranging them. Within the space between the rings B’ B® _
Fig. 5 is an enlarged longitudinal sectional | and E’ and outside the inner rods A%, are an- go

40 elevation of the screen mechanism, and Fig. | other series of sheet metal buckets F?'the
6 18 a cross section of the same, on the line x | outer ends of these buckets being curved out-

x of Fig. 5, looking toward the “tail” end of I ward whiletheirinnerendsare curved around
the screen. 'Fig. 7 is a rear elevation of the | the outer surfaces of the rods A? and riveted
screen mechanism. Figs.8and 9areenlarged | by their other ends to the next bucket in ad- yg

45 Sectional details of the sereen cylinders illus- | vance, as shown. The buckets F’ F? are se-
trating their construction more fully. Fig. | cured by their outer ends by small brackets
10 is an enlarged side elevation, and Fig. 11 | to the plates B’ E2 o
1s an enlarged front end elevation, of the! Theouterendsof the rods A2 which are ex- |

- 8creen mechanism. Fig. 12 i3 an enlarged | tended, as before stated, are provided with roo

50 cross section, and Fig. 13 is a detail in en- | nuts a? so that they can be utilized to draw

Be 1t known that I, HERBERT L. PHILLIPS,
a cilizen of the United States, residing at St.
Paul, in the county of Ramsey and State of

larged longitudinal section, of the sluice box

| at the point where oné of the mel'eury troughs

1§ arranged, illustrating its construction.
The screening. mechanism consists of an

the plates E’ E? buckets F’ F? and other
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parts all closely together and hold them firmly | more, so that the force of the current will be

In place. By this arrangement the buckets
B’ discharge the material which is too coarse
to pass through the spaces between the rods
5 A’, while the buckets F? discharge the mate-
rial which is too coarse to pass through the
. Spaces between the rods A’.

Between the sets of rods A’ A? are plates
A’ arranged in serew form, as shown, so that
1o the material will be conveyed along the
screen rods and discharged upon the buckets
E* Thescrew plates are secured in place by
the rods A’ A? passing through them, as
shown, and theinner edges g’ project beyond
15 the rods A® into the interior of the separator
to a sufficient distance to act as a screw con-
veyer to carry the material along and dis-

charge it into the buckets F’.
The rollers D’ D? are supported upon the
20 inner sides of the main sluice box D° as

shown, so that all the material which passes |

‘through the spaces between the outer set ot
rods A’, will be caught in the sluice box.

G’ G? are spouts or troughs arranged be-

25 neath the buckets ¥ and F? and resting by
their ends upon the upper edge of the sluice
box D° and adapted to support the material
passing over the ends of the rods A’ A% so
that the buckets will pick it up and discharge
it off to the sides of the machine, the trough
G* being extended at G® to convey the mate-
rial into a secondary sluice box D% while the

30

trough G’is extended at G*to convey the ma- |

- terial beyond the secondary sluice box to the
35 waste heap. |

The screen may be revolved in any suit-

able manner, or by any suitable or available

means. Where the supply of water 1s sufli-

clent, a portion may be employed to run a wa-

40 ter wheel,as at H’,in a flume H*, and adapted

to actuate bevel gearing H* H?* upon one end

of the sereen, but any suitable means may
be employed to actuate the screen.
D°® represents the spout through which the
45 supply of water will be fed to the screen,and
D¢ is the chute through which the material
to be separated is fed to the spout, and con-
ducted thence by the flowing water into the
screen, the force of which must be sufficient
{o carry the material into and through the
gereen. | --
None of the particles of the material to be
separated by the screen, should be larger than
the buckets ¥’/ can handle, and to prevent
;5 any particles which are too large from pass-
ing into the sereen, I arrange within the spout
D5 between the chute and screen a series of
inclined rods D7 which thus serve to prevent
too large pieces of stone or other material
from passing into the screen. |
Both of the sluice boxes D® D*are arranged
gradually sloping downward from the screen,
and with the sides gradually converging, to-
ward the lower ends, as shown, so that the
current of water will flow constantly through
the sluice boxes and by the convergence of

50

bo

the sides be steadily contracted more and

steadily increased from the ‘“head” to the
“tail,” the water constantly rising higher and jo
higher in the sluice box as the sidesare con-
tracted, and thereby forming a constantly in-
creasing upward suction upon the material
carried along by the water, and effectually
preventing its settling upon the bottom and 75
‘“banking” therein. Thisisa veryimportant
feature, as it insures the free and unobstruet-
ed action of the apparatus and prevents clog-
ging or “banking.”

The material discharged into the secondary
sluice box D* consists of the coarser particles

30

of gravel and earth and larger nuggets of

oold, and some small quantities of dust gold,
which may adhere to the larger particles of
gravel, or undissolved earth, but will gener- 85
erally contain gold only in larger or nugget
form.

The sluice box D3 is lined throughout its

bottomm and for a sufficient distance up 1its
‘sides to insure their extending above the flow

Wl
of water, with corrugated amalgam plates K’.

The sluice box D* will not generally be pro-
vided with the amalgam plates, but may be
provided with them if required.

Atsuitable intervals across both the sluice g5
boxes D3and D*are inserted mercury troughs
d"sunken into the bottom of the boxes, to re-
ceive and hold the pellets of gold charged
amalgam detached from the plates and car-
ried along by the current. These mercuary
troughs are made removable from the boxes
without interfering with their action or shut-
ting off the water, and the construction is
shown in Figs. 12 and 13, which represents
their details of construction on an enlarged
secale. Themercury trouchs d’are supported
in secondary troughs d? the latter having
tubular ends and inserted through the sides
of thesluice box so as to be revolved from the
outside. One side of the trough d* rises
higher than the other as shown at d°so asto
project above the bottom of the box and act
as a “riffle ” to retard or check the flow of the
waterand permit the particlesof gold to sink
into the mercury troughs.

Whenthemercurytroughsaretoberemoved,
the tubularouter trough d?is revolved one half
a revolution, or until the* riffle ” edge «° rests
upon the opposite'edge of the cavity made for
it in the bottom of the sluice box, at d%, the
trongh d* then being turned npside down and
cutting off the water from the mercurytroughs
so that the latter may be drawn out through
the end of the trough d? when its cap d”is re-
moved. By this means the mercury troughs
may bereadily removed and replenished with-
out interfering with the action of the appa-
ratus.

The first one of the mercury troughs next
the separator, will be larger than the others,
as it will receive the first instalment of the
gold, which has been set free by the action of
the separator. .

For a short distance below the first mercury
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trough, or the one next the separator, the bot-
tom of the sluice box D3 is formed with a

slightly steeper incline, as shown at D7, so as

to elevate the bottom of the trough to con-
form to the first “riffle,” and also to accelerate

the flow of the water at the commencement |

of its passage through the wider end of the
sluice box. At suitable intervals along the
sluice box are inserted additional eorrngated
plates K* with amalgam material upon both
sides and placed a short distance apart in
parallel lines, between which the water flows,
so that a very greatly increased amalgam sur-

face is provided, to insure the thorough con-

tact of every particle of the material carried
along by the water with the amalgam surfaces.
As many of these plates K® may be employed
as may be required, and they may be placed
at intervals sufficiently close to meet the re-
quirements of the work to be performed or the

- condition of the material being treated. The

25
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plates K* will be made easily remavable, as
shown in Fig. 4, which represents a cross sec-
tion of the sluice box at the point where a set

of these platesoccur, each of the edgese’ of the |

plates being supported by a separate rib e
At the lower or discharge end of the sluice
box it is curved downward, as shown at DS
in Figs. 2 and 3, and is provided at the bot-
tom of the curve
troughs d’.
beyond the curved portion D® between the
sides of the sluice box, is arranged a curved
cross partition DY the upper portion %’ being
about on a level with the bottom of the main
portion of the sluice box, while the lower

- portion of the partition is curved backward,

just above the mercury trough, as shown at
h?, so as to cause the water to flow backward
in whirling eddies in the “pocket” formed
between the portions D® and D? and so re-
tard and agitate the water to cause the par-
ticles carried by it to be precipitated with
greater certainty. Above the partition D?®
and curved portion D8 is arranged a * con-
vex ” cover or top D' to the sluice box, the
lower side of this cover being corrugated, the
corrugations running crosswise of the sluice

box, as shown. - The cover D is hinged at 7’

so that it can be folded back upon the sluice
box to afford easy access to the “pocket,”
when required. _
D' is a eurved corrugated cross partition
inserted abovethe curved portion D® between
the sides of the sluice box, the corrugations
running crosswise of the sluice box, and cov-
ered on both sides with amalgam material,
the interior of the curved partition D9, the
outer surface of the curved portion D® and
the lower surface of the convex portion D
being also covered with the amalgam. By
this arrangement the material just before
being discharged from the sluice box is agi-
tated and thrown into whirling eddies by
passing through the depressed portion, the
convex partition D¥ forming a siphon like

‘with one of the mercury

Y
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aration and retention of any particles of gold
which may escape contact with the amalgam
surfaces or mercury troughs. |

By this simple construction the material
i1s fed to the spout D% and thence conveyed

3 :

70

to the revolving screen where it is separated -
into three or more grades of fineness; first,

the larger grade, which is only the coarse

gravel or rock containing no valuable parti-

cles and remaining iuside the central eylin-
der formed by the rods A?and conveyed by
the combined action of the inner edges of the -

screw conveyer plates and the running water

30

to the buckets F’ by which it is discharged

into the spout G*; second, the next finer grade

which passes between the spaces between the

rods A® and are carried by the com bined ac-
tion of the water and conveyer plates into
the buckets F? and are discharged by them

Into the secondary sluice box D* where the
valuable particles are separated by the com-

bined -“riffle” and mercury troughs; and,
third, the finer particles which pass between
thesmall spaces between the outer set of rods
A’, which are carried by the rapidly flowing

water into the main sluice box D? where

every particie carried by the water comes_in
contact at some stage of its progress with

some of the amalgam plates or mercary

troughs. The action of the rods revolving in
the water is to thoroughly pulverize and dis-
solve the particles or lumps of clay and earth,
and thoroughly scour the sand and gravel, so

that every particle of the gold is separated

from all other matter so that when running
down the sluice box and coming in contact
with the amalgam piates, the particles of gold
are readily seized by the mercury and none of
them escape with the “tailings.” .

Having thus described my invention, what
I claim as new is— |

1. Inanautomaticamalgamator sluice box,
& sluice box with the sides converging from
the head to the tail and having a lining of
amalgam plates with corrugations running
lengthwise of the sluicebox, substantially as
and for the purpose set forth.

2. Inan automatic amalgamator sluice

-

box,

a sluice box with the sides converging from

the head to the tail and having a lining of
amalgam plates, and with mercury troughs
at suitable intervals in the bottom of said
sluice box, substantially as and for the pur-
pose set forth.

3. Inan automaticamalgamator sluice box,

a sluice box lined with amalgam plates hav-

ing corrugations running lenygthwise of the
box, and with a series of removable amalgam
plates set in close parallel relations length-

0O

100G

I_Of;

IIO

IL5

120
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wise of the box and corrugated to correspond

fo sald plates, substantially as and
purpose set forth. - |

4. Inanautomatic amalgamator sluice box,
a sluice box lined with amalgam plates and
with a downward curved end, a merecury
trough at the extremity of the curved end, a

for the

conformation which greatly adds in the sep- | backwardly and upwardly curving cross par-

130
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tition forming a depression in the sluice box,
and a convex cover above said partition aud
‘having a lining of amalgam plates, subatan- |
?tlally as and for the purpose set forth..
5. Inanautomaticamalgamator slmce b@x, |
SRE ?-a sluice box with the sides converging tfrom
" the head to the tail, a screen revolving in
. .said slnice box and throngh which the mat& :
~rial to be treated is passed and in which itis
- tom of said sluice box néext to the tail end of |
‘said separator being elevated to form a riffle:
- orcheck tothe flowing material, substa,nbmlly |
S as and for the purpose set forth. ROREER
- 6. Inanautomatic amalﬂ'amatc}r slmee b{)"{ |
" a gluiee box. having tubular troughs d? in- |
~+serted in cavities across the bottom thereof
~'and adapted to be oscillated and with one ;
- edge projecting upward to form riffies in the |
. bottom of the sluice box, and adapted to sup- |
~ port removable mercury troughs ¢’, substan- |
f-tlally as and for the purpose set forth. |
7. Inanautomaticamalgamator sluice 'bt:ﬂ,: f
" a sluice box with its su:les converging from |
22 the head to the tail, Sllbstclﬂtla]ly as and for |
~ the purpose set forth.

secoured and dissolved, the portion of the bot-

-8, Inanautomatie amalgamator slulce boz
. asluice box converging from the head to tlm

. "tail,and provided with adepression orsiphon:
R 339

at 1ts discharge end, substantlally as and for
“the purpose set forth - -

eyl
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9. Inanautomatic amalgamator 311110@ box,
a slmce box lined with amalgam plates and

forth

‘with a downward curved end D8, a mercury
| trough at the extremity of the curved end,a 35
:backwardly and upwardly eurving eross pa.r—ﬁ S
tition forming a depression in the sluice box,
‘a convex cover above said partition and
eurved portion, and a corrugated cross parti-
‘tion, substantmlly as and for the purpose sot 40
10.Inan autamatxc amalcramator slulce box,; SRR
‘a separator formed of an outer cylinder of
‘horizontal rods and an inner cylinder of hori-
| zontal rods set a greater distance apart than g5
the rods of said outer cylinder and connected .
by heads at their ends and adapted to bere-

‘volved in the sluice box, and with a screw

conveyer plate between said cylinders of rods
and with the rods passing through the serew 50
conveyer plates, whereby the matemal isfed
from the head to the tail of the secreen when

~In testimony whereof: I ha,m lwleuuw Sei:

| said sereen is revolved, substantmlly as and .
:for' the purpose set forth.
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my hand in the presence of two ﬁubscrlbmn‘; B

"I w1tnesses

IIERBERT L PIIILLIP::

Y&ltnesses S
C N. WOOBWARD
. S. WEBSTER.
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