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9 Clalms

My mventmn relates to a method and appa-
ratus for mining shallow ores in open excava-

tions, extracting the valuable portlon therefrom;"
and dlsposmg of the tailings or rejected portion.:-
My invention is particularly adapted to the

')‘worklng of ‘low grade placer gold deposits for-

merly worked by hydraulic ‘mining, to the “dry:

placer” gold gravels of arid regions, to’ i and

platinum gravels, and to other deposits in which .
,the Volume ‘of tailings greatly exceeds the volu.mei‘

“of values ‘extracted.

) An object of my 1nvent10n is a method of mm- )
~ing’ and treating ore .or: gravel in ‘such‘a ‘way
tailings "are’ ‘economically dlsposed of’
by depos1t1ng them in a p1le or ‘heap and usmg'
" the -deposited tailings as-a foundation for: a

treatmg plant over which said plant may be ad-

vanced bodily as the tailing pile is extended’ to’

follow the Workmg face of the ore or gravel

An obJect of my invention is a method of dis=

posmg of : ta111ngs Wxthout the expetise: of ‘trans-
portlng them to:'a dump after treatment

from a treatment plant onto the flank of a tail<

ing pile to extend the pile and advance the plant__,

" bodily over the surface of the pile to.: follow ‘the

extension of tHe' pile; using the tallmg pile as

the foundation for supporting the plant.
Objeets. of my invention are a method and an'

- apparatus for economically nnmng placer ote,"
extractmg values therefrom and dlsposmg of the

tailings. -

An obJect of my mventmn is'an apparatus for-
open’ cut or placer mining consisting of a- drag
55 line ‘excayator and a bodily movable unit” =

cluding ‘a platform carrying a mast from-which
the ‘excavator 'is operated  and -a separator to’
extract values from-ore and reJect talhngs ‘over”

the side of the platform

‘An..object of my invention is- a method and'
"apbaratus by which’ valuable mineral-is Washed;
from -a gravel ore by water treatment- and ‘a
- large” plonortmn of the water salvaged for use]

ag ain:

‘An-object ‘of my mventmn isa method and ap~

paratus for treating ' clayey -gold . gravels by

screening the fine-clay. particles from the sahd’
and treatihg each- separately to recover gold: " It*
is well known that clay has a habit of picking up:
~'gold from sluices and mterfermg w1th good re-,

COVETY.

In the treatment of gold placer gravel the pro-:
portion of valuable product (gold). is extremely:
- small.in- companson to the rejected worthless ma-
For evample gravel conta1mng;-

* terial (tailings) .

To"
accovnphsh this I discharge the ta111ngs directly:

‘nawgable Tivers.,

“the injunetion.-

(Cl 262—2)

ten. cents. gold per cubic yard contams only one’
part of gold %o about.100, 000, 000 parts of worth-
_This condltlon in-;

less ‘material (by volume).
troducés & factor into m1mng ‘placer gold that is
often overlooked with disastrous results: namely,
the. econormcal d1sposa1 of enormous quantltles
of ‘worthless tailings. =~ =

S 1mem
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The .most. important problem pecuhar to the -

'mmmfr of low grade gold. placer gravels is; €co~.

nomlcal dlsposal of. large quantltres of worthless

talhngs N
_.This’ problem does not trouble gravel mlmng

for road.or. structural matenal bécause the ma-:

térial mined’ is a marketable product dxsposed
of. by: sales Neither does it, ‘trouble:the under-
ground _miner becaiise’ only higher grade "Tock.
can.-be proﬁtably mined underground and the
proportlon -of tailings to values.isless.... = ..
But.in the mining of 1ow grade placer gravels

for.gold it'is necessary to.handle and dlspose of
an extremely large ‘yardage ‘of - worthless tailing -

materlal at.a low.cost in order to show.a proﬁt
For. example hydrauhc mining ‘colld dig ore very .
cheaply m arge - quant1t1es could extract the..
gold cheaply, but was unable to.suryive because
of inability- £0 - dlspose of tailings wheh ‘enjoinied

10,
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by. courts.in. 1884 ‘against dumping talhngs into. .

-Hydraulic mining,: ‘which had.
been -a: flourishing .industry in Cahforma before
1884 practxcally ceased W1th1n 8, few years after

Gold dredgmg vﬂoatmg dredges became
suc\,essful largely because the drsposal of tailings:
was solved by stacking them in the Teal of the.
pond.in which the.: dredge- floats Stacklng can

be. done economlcally from a dredge because the ,
-dredge floats on- water near the top of the tall-..; .

ing-pile: and the stacker s not;called on to 1ift
an excessive height. “In arid regions: the-diffi~:
culty in' maintaining a:pond in Whlch to: float a

“dredge -usually; proh1b1ts dredging..:

40

~Throughout the mining districts of Cahforma, o

-" Arizona and‘other regions there still remain enor=:
-~ moius depositsof - lowgrade ‘gold placer gravel

unsuitable for dredgmg -or hydrauhc mining*

ticularly true of large gravel depos1ts formerly
hydraulicked - in: the S1erra Nevada mountams

“and of depos1ts iR~ dry desert reglons where ‘con-~""

d1t1ons are not; sultable for mamtammg a dredge
pond-or. where. hydrauhc mining {prohlblted

Apphcant’s 1nvent10n ;provides & method and::

L

apparatus sultable for economlcal handlmg of

‘which' -await the development of-an economlcal i
-method. for. mining -and treatmg Th1s is par-

50~
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" material from the screens so that it will roll to:
the bottom of the tailing pile and then’ covering:’
the oversize with finer moist undersize ma,terlal"

a5

" water can also be used repeatedly’ to drsmtegrate}

. fine or flour gold is ‘recovered by amalgamatlon;_ :

45
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~many- of the depos1ts referred to in the precedmg

paragraphs.
By the use of the well known drag line prin-

_ciple the digging of gravel can be done cheaply. .

By the:use of gold saving sluices or tables similar
to those used in hydraulic. mining and.dredging

-the gold can be .extracted” economically. The

disposal of large quant1t1es of tailings is solved

by dropping-them: over-the side of; the treatment
plant .into the excavation formed hy digging ‘ore, -

and perlodlca.lly moving the treatment - plant

across the surface of the tailing ‘pile as the pile-
-is extended so-that ‘the plant.is.kept close enough
" to the edge of the pile for the tailings to rell.
of tailings onto the slope of the:pile.

down-the slope- and’ also -at the same time ad-
vancing the plant to keep up with the advancing
face from which gravel or .ore. ig.-being  dug.
There is no -transportation cost Tor” tailing dis-

left-where they fall.

By the use of dewa.tenng screens or vats Water'
,can be. salvaged for use again-and: agam and by’
~the use of vats mounted on the portable or slid=-

able frame floor the 16ss of water by’ seepage into

the ground is avoided so that it. becomes possible
to handle desert: placers cheaply by large scale~
-wet methods. i

Applicant prov1des for dlschargmg the’ oversme

so that the upper surfaceé of the’ land Isa nearly

level boulderless surface perhaps even better for-
agricultural use than before mining:: Thrs is'a
- desirable contrast to- the debns strewn bouldery'
_jdredge or dry placer‘

surfaces left by hydrauli
mining methods.” -7

. By screening the gravel ‘into’. graded s1zes the
. -sands ¢an: be treated separately with "clear water.
407

used; repeatedly Wlthout becommg foul with clay
which. tends to“rob*” g'old from the ‘riffles.” Muddy

the. gravel because in apphcant’s apparatus ‘the'

separately from the coarse matenal o
"With' the foregomg and other objects i

the-appended claims, reference is'had ‘to the ac-

companying ‘drawings ‘for rllustratwe embodl-',
‘ment:of my- -invention, wherein: | &

~Pigire 115 a cross section through & mine show-
ing a view of the eqmpment thereon, meIudmg
treatment plant T i

Frgure 21isa pla.n of sard mme and’ equrpment -

Figure 3 is an elevation: view: ot the treatment
plant from the taﬂmg ‘pile- srde ’

Figure 4 is '3, eross sectmn through the treat-
ment plant at: a—4, -

~Figure 5 is a'cross sectron through a mme and :

a modified form of treatment plant at: 50,
Figure 6.is a plan of a modified farm: ‘of treat-

' ment plant.corresponding -with: Figure 5, ]
Pigure 7 is a cross section: of the same mod1ﬁed

form of treatment plant at 'l—'l

. Figure 8is.a.side elevatmn of a s1mp1e fo1m of ;

a treatment plant, and’ .
" U Figure 9'i§ a side: elevatlon of ano her s1mp11-,
~fied form of a treatment plant. =
Snmla.r numerals refer to simila; parts th.rough-'

out the: several views:

In the accompanymg drawmgs the gener311

idea of mymethod s 1lh1strated m the drawmes‘
wherem the" ‘ore or gravel G ma;y' or.may hot. rest

-on 8 bedrock B.- Gravel or ore is dug ‘from the ore

1,998,771

| view:
which will' be ‘made manifest in the followmg' de-
tailed descrlptmn ang’ especmlly pomted out in’

“stituents;

or gravel deposit G by drag bucket D, D', D”,

or D’’’ transported in the bucket across the ex-

cavatmn E to the mast on treatment plant P,
P’ or P’ where it is dumped into the plant for

-treatment. 'The reject waste material or tailings

from the plant is discharged therefrom onto the
side of tailing pile T so that excavation E is re-
filled .and the tailing pile T extended toward
gravel ~deposit G as mining progresses.. The
treatment plant: P is'mounted on skids, (or:wheels

or rollers) on the top of tailing pile T so that as-
the pile is extended the plant can be moved hodily
-at intervals so as-to be kept close enough to the-:

edge ‘of the tailing pile to permit free discharge

10

15 -

“By my method the ore can be delivered to.the

A'plant cheaply “by-  drag . line methods, passed
through the plant cheaply by gravity, and the
posal by applicant’s’ method because ta.ﬂmgs are. .

tailings “disposed of without any transportation
expense-by simply dropping them from . the plant
directly ‘inta. thé excavation formed by mining.
The tailing pile builds up toward the ore at ap-
proxunately the same rate as the ors’is ‘mined so

-that mining can proceéd under umform condi-

tions without eostly delays for. .re- arrangement
of plans and equipmeént.-

.~ The equipment with which my method is car-’
‘ried out eonsists of two principal portions; first,
-a_drag line excavator, which digs, transports and

delivers the ore and, second, a treatment. :plant

-mounted .on-a movable pla.tform oh-the top of

the’ ta1hng pile’ which ~extracts gold .or.:other
values: fram. the ore ‘and discharges the rejected

matenal or. tallmgs over 1ts s1de to extend the.
,tarhng plle

The drag line excavator may be one of several

conventional forms. haying a drag biicket which-
- digs ia. load of gravel when dragged against the
gravel bank, a power hoist having two or three .
drums. for operatmg ‘the necessary cables, and a_
mast (or hoom) on said treatment plant to which’
the loaded bucket is ho1sted to dump its load info.

the treatment plant...

.The treatment. plant consusts of a founda.tlon-

20

25.

30"

35

40"

ﬂoor Jor. frame mounted on skids.(er wheels or 47

rollers) so that it can. periodically. be moved short
- distances: and carrying  the following. principal

elements: the mast ar boom from. which the drag

-line. is. operated one or more screens by which _
the gravel is separated into coarse and fine con- ¢
pumps- for supplying water ‘to the

gravel and sluices, separators;sluices or tables
for: savrng gold . -or other values from the gravel,

: dewatermg screens or vats for salvaging water

from tailings, vats for retaining water; and chutes

_‘or ‘conveyors arranged to discharge the tailings
over the side.and onto the tailing pile.

Apphcant’s method. can. be: described. more in.

detail with .a descuptmn of one form of appa-
ratus ﬂlustra.ted in Flgures 1 2, 3-and 4 as fol-

“lowsi. . s
© Gravel or ore- is dug from bank or deposit G

by dragging a bucket D over the face of .the
working cut.:- When the digging bucket has gath-

ered its load track cable- |l is tightened to- raise
the - bueket: clear: of the: ground:and it is then
“dragged-by. means. of a .cable. 2 along the track
“cable | ‘ta-the top of mast 3- where the bucket
',automatmally dumps its load.

“In. the illustration, Figure 1, the bucket ‘is
dragged up the slope of the warking face: by

_means .of ‘cable 4 operated by a drum’ & on:hoist:
5. 'The: track cable F is tightened : by -another: :
“drum-T on the same hoist, and the bueket vnth:‘

60
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 the bucket has been hauled:to- the' top:-of ‘the-
mast carrier 13 stops against theé shackled end of:
“cable (| but line 2 by’continued. pulling continues’

25

- receptacle” (2 up toward sheave- 16 until it-as--

30

1 096, ’771
its load is: hauled along track cable ‘I by-cable:-2 5

operated ‘from the “third- drum’ 9 of ‘the sameé
hoist, - The hoist 5-is illustrated on-top of gravel
bank G near its edge and consists- of three:cable

drums or reels 6, T and 9 driven through clutches: -
by motor 48. ‘The clutches and-brakes of -each-
drum-can be’ operated by control levers such a8

at (1:

The form of dumping- bucket D 111ustra,ted m’
Figure 1 consists of a receptacle’12 hung Py pivot:

{4 from-a carrier frame 13 which in‘turn i8

mounted-on roller: sheaves or--wheels 15 to roll-

along track cable I. A th1rd sheave wheel 16 is

mounted on- the carrier [3-and cable 2 ‘passes.
“When bucket D is hoisted clear of the-
ground- by -tightening ‘cable {-to position 1’ and

thereover.

is hauled along track-cable I-the-load: ‘receptacle
12 takes a position illustrated at-D*in which the

bucket-is suspended from pivot 14+ with-the Tear-

end hanging below the-mouth. “The end of:cable
| is'made fast to sheave (T at‘thé top:-of mast 3
and cable 2 ‘passes through sheave IT. “When

over ‘sheaves 16-and 7 to' draw the réar-end of

sumes a position as at'D’’ with the rear'end ele-

vated to dump- the load.” When- the:lead “has’

been. dumped the bucket is -hauled back -along

track cable | by reelmg in cable 4 and cable:t is'
slackened to lower the bucket to the gravel bank'

. for another-load:

35

40

Treatment plant P is mountnd ona’ bodlly mov—;’
-able floor or frame- consisting . of skids ‘18 on:
which may be cross timbers- 19 for stiffness and.:
the floor planking 20..-The floor-is supported on:
the top of the tailing pile-as-a foundation and-
can be moved bodily by skiddifig or-on’ rollers'so-
that it is kept closé enough to the advancing edge-

of the tailing pile in order that the tailings - may

be discharged onto the slope or ﬁank of the tall-'

ing pile.
The form of mast or boom 3 consxsts of- two

upright posts 36 having a ¢ap cross piece 3T sup-~"

porting sheave 11. The mast is held steady oy

guy lines 38 and dlagonal braces 39 s0 that it is°

" fast-to the floor. -

60

65

70

Ore -dumped from- bucket D falls on-a gnzzly 2|
which allows the moderate:size particles of ‘ére to
fall through into hopper 22 and rejects-the over-

size boulders-down chute 33 to the bottom’of the
Ore or gravel in-hopper 22 passes:
through gate doors and. screw feeders 23-so-that -

tailing pile.

a moderately uniform rate.-of- “feed ‘is' delivered:
to a revolving screen -or trommel 24, “Screening

can alsobe done with a- flat screen but the revoly-:
ing screen is preferable for some-gravels because-
it acts- similar to.a -ball ~mill:to - dlsmtegra.tet
A jetor spra.y of water can:be"
supplied to: the screen - by a ‘pipe or-hose from-
Oversize from the trommel‘is:
rejected and discharges through chute 34 to “sub”

cemented gravel.
pumps 30 and -31.

pile” 40 to become a part ‘of the tailing pile.

Fines and water passmg through trommel“
perforations go to gold saving sluices"25: The\
sluices are of types common to dredges and pla,cer-

mining in general and consist of inclined sluices

having riffies' on their -floors for trapping gold,

or other heavy mineral product.  The sluices are
“cleaned up” periodically to-obtain the values ]

The sluices discharge onto dewatering ‘screens
26 which allow water and fine mud’ to" drop

- through into vats 27 and 29 and pass-the grit and’

75

sand oversize onto conveyor belts 4l and 42,

" tailings."

motor: 32 or by

~The:conveyor belts transport the sand out over: '

the slope of the tailing pile and. drop it-into “sub

piles”’43. and 44 ‘to form the upper portion-of the " .

main +ailing pile T: * The top surface of .the pile:
can ‘be kept: level by- occassional: strokes of a™
hand:shovel so that-the “finished tailing dump .
will:have ‘a-smooth surface of:the fine material.
: Leveling 'is: aided by having conveyors 4l and a4z

project unequal distances.

The heaviest portion of the mud settles to thev
bottom:6f vats: 2T and 28 from ‘which:it cani be.

discharged" continuously or-at-intervals through

10-

valves -or ‘outlets’. 45. - Partially.. cleared water:

overflows into .central-vat 28 -where- additional

_miid settles and:is ‘drawn -off ‘through outlet: 46:
The- cleareést ‘water:in the top'of vat: 28 is’ drawn::

15

off: through suction: 4T -by: pumps :30.0x: 31 and

bottoms of:the:vats and for'water clingifig.to the

pumped- into: the:sluices for suse in the. process' :
again. -’Additional clear water must of course be-
supplied to make up:for that drawn off from thew

20

The: mud and: ‘water drawn'off. fromi . -

settling: vats can.be run into settling -:ponds o

tanks if in arid reglons and-some of the Wa,ter»
ecla1med :Since the mud-carries a large pro-
portlon of-fine slimes it' will qmckly seal a:pond
against-leakage and forthat reason it is‘easier ‘to
reclaim. the “water -than 'if .the: entire dlscharge
from the sluices were run into a pond. :
“Power:for operatlon of the trommel, pumps, ore.

30"

feeder ‘and conveyor -can be: ‘supplied - by shafts - - _
and:belting- froma single -gasoline or-:electric--

wherever required.:

 Grizzly-2{ -and chute 33 are: supp01ted on a°
cross piece on braces: 39 and a cross piece 48 rest-’ SR
ing.on angle braces-48. #The outer ends of ¢hute -~ .
34 and conveyors 4I a.nd 42 are suspended from*7

p1ece 48.

Hoist 5 and plant P can be a,nchored agamst’ L
shifting by cables 50 and 51 attached to. stumps- - 1

or.dead men.-“Lateral: shifting is'done by wrap-
pmg a rope 52 around a ca.t head 53 and pulhng
on a cable such as 54, Tl

v There is cons1dera.ble optlon in- the d1rect1on

md1v1dual electnc motorsn.:-

40

45

m which ‘operations: can’ be ‘carried.” The ‘plant: -

P.and tailing-pile-can be ‘moved - directly toward

hoist’ 5 to: cut ‘and:fill-a: narrow trehch. “If.the

deposit is:wide-it is better to zig zag across a wide
cut-as 111ustrated_ in Figure 2 where previous posi=
tions of plant P and hoist:5 were at P’ and 5.
the deposits: are high ‘benches along a gulch -or
valley thé ta1l1ng pile:can:be: deposu:ed as'a strip

parallel: to the gulch’ and the drag line operated-

at right angles to the plle to bring down ma-
terial from the-hill-sides:’ o

For mining uneven or slopmg ground the treat—
ment plant can be provided with sills' of uitequal

or: tapered: thickness so:that the floor and: vats’
can- be-maintained level on:a tailing pile having’
‘It i$ therefore evident - . .
that applicant’s method “is ‘adaptable to areasi'

a sloping upper surface.

which are too rough fora: ﬂoatlng dredge S

-’A modified form ‘of ‘apparatus embodying’ the’
‘method is illustrated: by Flgures 5,6 and 7 de-‘ '

same’ prmcxples ‘for carrying- out: applicant’s

seribed as follows:

‘The digging element: D"’ cons1sts of a bucket;
101 such as ‘the conventional “Page” or “Sauer-
mahn? types operateéd by two cables 102 gnd 103’
i fromi--drums 105" and 104 Tespectively “on:shaft’

150 The drums are-driven byan‘electric motor -
1'10: and: are: controlled by: ‘brakesand‘clutches:

operated by levers at 11 where the operator has®-
a3 clear view of the excava.tlon, sluices: ‘and: 7

I

60
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" dredges.’
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" screens:
when -dragged - against . bank G by cable: 102
. Cable 183 is next reeled in hoisting the bucket 181 -
to the top: of mast 143, cable 102 heing kept tight.:
while paying: out. by .brake-or clutch 50 as ‘to:
suspend the bucket abave the: ground. - Cable 162
_is slacked: off:completely when the bucket reaches:
the top of 'the mast-which in- turn slacks; damp:
“cable 114 to drop the forward end of bucket HH :

10..

“inch pieces to tailings:

.- sluices 121,

“through valve 138

4

The bucket 101 gathers a-load of gravel

and dlscharge its load.

The load is dumped onto sheet i 15 and gnzzlyn
116, .Jets of - water supplied by an -electrically.
* driven centrifugal pump 111 through: nozzle (18-
" sprays on:the:gravel.to disintegrate: it: ‘and wash:-
- the fines thr ough the grizzly -£16: and the oversize
to-chitte 129 down. which.boulders are.discharged:
“to tailing pile T, Frnes drop.-through. to finer:
123 which: separate the},
material- into: graded :sizes, each, to’ be treated |
< separately for 1ecovery of gold.or- other valuables::
:The -number- of screens and coarseness of ‘each:
‘grao.e should : be seleeted. to suit: the: gravel-or.
‘ore of-each -individual. mme
- scheme ‘is . as: follows: ‘ -
The first 'grizzly. | 16 dlscharges larger than 3- ;.
- The -second screen: 121
discharges 1-'to 3-inch material-to’ anugget trap ;

mesh  screens: l"l 122:

or jig 124 where:large nuggets may.be captured.

. Third screen {22 discharges Yath to 1 ineh ma-.
- terial. to- launder: 125-and. -thénce to one -set of
: Fourth screen, 123. discharges.1/60th"
. to. Yath inch matenal to launder 126  and: thence.

“to another: group of .sluices: 128; +  Finessmaller:
" - than 1/60th inch passing through screen 123 drop-
~onto.an amalgamated plate 429 and thence over

sluices or-amalgam traps. 130, .

Nugget trap -124: consists - of a chute or- box :

having' a"few.coarse: riffles and. -discharges-all

material to chute 120 and. thence to tailing pile:

T except the few-large. nuggets wh1ch may or
may not be present. - :

- ‘Water supplied by electrlcally drrven centrriu—-
gal pump 19 to:launders: ‘125:and 126 . washes:
. the material into distributors 186 and- #0T which
. feed: sluices through: individual-doors -or.-outlets
_similar to the standard: practice of. floating gold.:
Sluices 12T and 128 are -equipped with.
the conventional riffles; commonly ‘used: on ‘float-
ing dredges for recovery of'gold and discharge to-
dewatering screens’ 131 and: 132 which allow. wa-.
_ter to:drep through into vats 1233 and::(34 and
- discharge theé.sand-and-:gravel onto conveyors*
135 and 136 which:extend: over “the. slope. of -the. -
tailing pile . and dlscharge the sohds onto the_

prle T.

.The pulp passm0 through screen I23 (the last;

gradmg screen) : drops-onto -amalgamated plate

128-where the ﬁne and flour gold reacts with' the
Overflowing. pulp: passes-.
over a short section, of riffies oriamalgam traps.
136 to- prevent loss of gold.or: amalgam whiech may-
accidentaily have: :dislodged from plate 129 and
-Gritand.. heavy mud:
settle. -in -vat- 13T+ and are drscharged perrodl-"
5. cally - or -continuously. by a- suction.-pump:.or. -
: Fluid :from: the top of vat
1371 overflows into’ vat 139 where -2dditional mud-
settles- and. may: be withdrawn: through outlet’
141 or by suctron pump:-;Vat-139 overflows near-
1y clea1 . water. into .small-vat {40 -which is- the-
‘Clear, Water from. a:
- .water supply should be. added to vat 149 to com~ -
~pensate for -water; w1thdrawn -with .the mud .and

amalgam. and sticks,

discharges into -vat- 43T,

$uction: vat. for pump KT

" lost clinging to..oversize: so .that. water can be

75

contmuously supphed to the gr1zz1y by. pump 1 1

124,

A typrcal gradmg:
- pended in. order to; extend their discharge.-

the pile.:

‘driven- by: motor.- 806. ]
platform 8871. . The excavator dumps its load on.

“flank of the pile,

1,906,771 , ,
The mud drawn: off through-outlets 128 and f4i:

may- -be .run to. waste or-if in a-desert: region
diverted to settling ponds to salvage-water.

-In order to give maximum capacity the screensf-

116; 121,

driven by electric motor 145 are ‘provided for
shaking the screens: and also-jig or nugget trap

cluding pumping heavy mud from vats..
Electric: motors -are illustrated: with thls form

but: where electric. power ‘is. not. available steamg
or. mternal combustlon motors. canbe used.. :

A cross. piece . 146 supported by..angle braces,
'141 and frame piece 159 prov1ded 2, SUPPOrt- cut:

over the slope of: the tailing pile from which the

outer ends. of- chutes and conveyors may be. sus-:
Cat’

heads 48 and: 149 ‘on the ends of - drum : shaft
150 provide means. for, exertmg pull on ropes for
miscellaneous purposes

. The entire: plant mcludmg mast but exceptmgg

the drag:line excavator is mounted on a plat-
form or fivor 155 provrded wrth skids 156 . (or

,wheels or.rellers) as a bodrly movable unit SuUp-.

ported:on -the top of the-tailing pile so that it
can be moved bodily across the surface thereof

‘Force for moving. is applied by ordmary hftmg
- jacks 157 braced agamst posts or deadmen 158,

. It. is-readily--seen: that-the tailings dlscharged-
from the plant onto.the side slope or flank of the-

talhng p11e build up or: extend the pile: about as

fast as mining proceeds Whenever the discharge.
from: chutes . oxr conveyors: burlds up_ above the

desrred level: of the tailing pile a few strokes of
a_hand: shovel or small drag scraper pulled by

122 and I23,may be suspended by stir-
rups-from frame. piece: {59 so that they may.be-
given a. shaking motion, Pitmen. 143 and 144

: Conveyors shown are operated by electric
motors as self contained units and the. dewater=
ing screens may also be provided: with motors to .
give vibration for increased capacity. Auxiliary.
pump 153 may:also be provided together with a:

length of .flexible hose; for niscellaneous. use. in--

10~
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rope. from the cat head serve to level the top of .

with a cable or. by . pushmg ‘with . jacks..
tended : the discharge
dlscharge onto the flank of-the pile;

Figure 8.shows a. s1mp1e apparatus for apply-
ing-.app} 1cant’s method to ore.of -a different $ype

in-which ‘the. Values are-chunks.or pieces which.
can. be separated by hand and. v1sual cbservation
- (hand-sorted). .
cavator 80[ operated by cables 802 and. 803 from,
Cables are operated by -drums. 885

-TI: consrsts of .a- drag hne ex-

mast 8!!4
Mast -804 is carried on

a:table. 808.. An operator 889 by means of a hoe

'8l 0 or other tool drags the valuable pieces off the

platf01m onto pile 811 or. other convenient. place

and-pushes. the valueless: tailing mater1a1 off the.
‘end of the: platform to . drop .on the fank of .

tailing p11e 812, Platform 8017 is. pushed or- pmled

“bodily across the top of tailing pile 816. .on which
it is supported so as to follow the. extensron of "

the growing ‘pile and. dlscharge ‘tailings .onto the

ing and.the separator is a platform and hoe.

The ‘method of “extracting the:
valuable portion of ore in this case is hand sort-.

‘The entire plant is advanced bodily,
either- continueusly - or. at 1ntervals, by pulling:
157,
so - that as fast. as the.. - tailing pile 5 ex-.
is ‘kept . close :enough:
‘to. the:edge of. the - tailing pile for- taﬂmgs to

45
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Frgure 9. shows- another. simple :apparatus: for .
applying a'ophcant’s method to ore of still. another- :

- type in.which. the- values are the oversize: mate-

-rial, such as phesphate nodules or.concretions of

78
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. against a bank of placer ore to load. said recep-.

60

65

70

5

a-drag hneAexcava,to*f' 901 operated ‘byicables 8062
and 893 from ‘friast €94 The cables are: operated
by ‘drums : 9@5 ‘driveri by motor 966::

The éntire
floor §67; with screen, mast and drums,is pushed
or pulled bodﬂy as’a unit-across thetop of tail-
ing pile 848 upon-which-it-is supported-so: as to

follow the extension’ of the ‘growing- tailing-pile -+

and d1scharge tailings onto‘the flank: of thepile.
In this case the separa—tor is: 2 1mple screen and

chute:; "

Numerous other modlﬁeatlons aecessories and
details of constructicon and operafions’can e de-

-seribed but will be omitted pecaise it is beheved

that-sufficiént description ‘has- already ‘heen glv-
en to teach applicant’s invention to other§, ¢~

In résumé of the foregoing pages it is seen that
an’ 1‘nportent advance has been made in the art
of placer mining by applicant’s -novel . and. eco-
nomical method and apparatus for disposal and
use of tailings, briefly described ‘as follows and
in the appended claims.

QOre is dug from open cuts by a drag line exca-
vator, transported directly to the top of a mast,
and delivered-to a separator (such as' sluices or
screens) at the foot of the mast wherein valuable
portions are extracted from the ore and tailings

“discharged directly onto the flank of & tailing

pile. The mast and separator are carried on a
platform or floor as a. bodily movable unit-or
treatment plant.  The plant is supported on the
top of the tailing pile near the edge 6 that tail-
ings discharge direct from the plant onto the

“ flank of the pile extending the pile. Asfastasthe

tailing pile is extended the plant is advanced
bodily to follow the extension and continue to
discharge onto the flank of the extended pile.
Obviously the tailing. pile can be extended to ap-
proximately follow the working face of the mine
so that the distance for hauling or transporting
the ore need not increase as mining proceeds.
Tt will be understood that various changes in

" detail may be made without departing from the

spirit or scope of the mventlon as deﬁned in the
appended claims. . .
I claim as my invention: i
1. A method of mining and treatlng placer ore
which consists of dragging ‘a digging receptacle

tacle with ore, transporting said receptacle with
its load bodily to a mast carried by ‘a treatment
plant supported on the top of -a pile of tailings
from previously treated ore, dumping said load
from an elevation near the top of said mast into
said plant, returning said receptacle to the bank

repeatedly for additional loads of ore; extracting.

valuable portions from said ore in said plant, dis-
charging the rejected tailings over the side of
said plant onto the flank of said tailing pile to
extend said pile, and moving said plant bodily as
a single unit across the top surface of said tailing

pile to follow the extension of said pile closely

enough for all tailings to d1scharge onto the
flank of said pile.
2. An apparatus for placer mining consisting

L Mast 904
is‘carried-on a platform-or:floor 907 "The exca-
vator dumps-its load on ‘seréen or grizzly’808.
. Fities drop through the chute 929 fwhich inturn.
- dischargés them -as’ tailings to-tailing: pile 910,
‘-Oversme material rolls down: the sereento ‘chute
‘81 from- which' it is taken by hand or:‘diverted
'to'sacks as'at 812 Chute- 868 and ‘seréen-908 are
vsunported on ¢ross’ pleces 913-and 914 on the'legs
‘of mast 984 and on’ support 81553
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including : a ‘platfornr-carrying’ thereon a:'mast

s1de ofssaid:floor,

..of a drag line. excava,tor andia bodﬂy mcvable unit -

“from which said excavatoris-operated’and a sep- - .
‘arator adapted to extract-values from’ore deliv--
‘ered: by-said:excavator and reJect ta,lhngs over
‘the: side’of-said- platform.. - "+ B
3. An 9pparatus for mining: and treatmg placel
“ore consisting:of a drag- line excavatoroperated .~
“by cables and & bodily movable foundation floor ..

- supportmg 4hereon 4 ‘wiast: from wlich said ex-
‘cavator-ist operated to dig-ore fromi‘a placer ‘de-
‘posit and deliver saidore to & sepamtor supported . -
-on'said floor adjacent: said mast, and & separatar,
“adapted to extract the valuable portions fromi'said -
‘ore and dlscharge the talhngs leJected ove1 the,‘ff

10

4-AN apparatus for mmmg and treating” place“ B
‘ore consmtlng of s drag ling ‘exeavator operated .

cavatoris opera.ted to d1g ore from a placer déposit

and discharge tailings rejected over the. side of

by cables ahd a bodily ‘movable foundation floor: -
fsupportmg ‘thereon’ a mast from’ ‘which said- ex- .

“and ‘deliver: sald ore’ to & ‘screen: adzacent oald. ’
“rnast; & scrﬂen a.dJacent sald mast adapted to
'»separate and d.scharge -gversize - ‘material. frém
‘said ore over the side’of 'said floor, a separator :
‘adapted o receive  undersize’ material: from’ said
‘séreen;“extract the: valiable portions- therefrom

said floor. adjacent the discharged oversize, and -

motive power for operating said separator.

5. An apparatus for mining and treating placer.

30

ore consisting of a drag line excavator operated !
by cables and a bodily movable foundation floor

supporting thereon a mast from which said exca-

vator is-operated to dig ore from a placer deposit <

and deliver said ore to a screen adjacent said
mast, a screen adjacent said mast adapted to.
separate and discharge oversize material from
said ore over the side of said floor; a separator
adapted to receive undersize material from said
screen -and extract valuable portions therefrom,

40 -

a pump connected to supply water to wash ma-.

terial through said separator, dewatering means
adapted to salvage water discharged from said
separator and discharge solids separated there-

~from over the side of said floor adjacent the dis-: -
‘charged. oversize, and motive power for operat- .
ing said pump, separator and dewatering means.

6. An apparatus for mining and treating placer

_ore consisting of a drag line excavator operated

45

50

by cables and a bodily movable foundation floor -

supporting thereon a mast from which said exca--

vator is operated to dig ore from a placer deposit
and -deliver said ore to a screen adjacent . said

mast, a screen adjacent.said mast adapted to <

separate and dischiarge oversize "material. from
said ore-over. the side of said floor, a separator

adapted to- receive undersize material from-said -

screen and extract valuable portions therefrom, .

dewatering means adapted to salvage water dis-

charged from said separator and discharge solids:
. separated thérefrom over the side of said floor ..
adjacent the discharged oversize, vats receiving

said salvaged water provided with outlets for

discharging mud seftlings from the water, a
pump connected to pump water from said vat to
said separator, and motive power for operatmg
said pump,.separator and dewatering means.

7. A method of mining and treating placer ore".
which consists of digging and transporting:ore

60

65

from a placer deposit to a treatment plant sup-- -

ported on top of a pile of tailings from previously |

treated ore, extracting the valuable portions from

said ore, discharging the tailings rejected by said i

(4]
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plant du'ectly onto the flanks uf sa1d taﬂmg pxle,
the Jarge pieces being deposited near the hottom

of: the 'pile ‘and. the small pieces near the “top of
~'whlch consists of dragging a digging receptacle
- against a deposit. of placer.ore to-load said recep-
‘tacle with ore, raising said teceptacle clear of the
~ground surface, transporting said receptacle with

the-pile, and moving said plant bodily across the

_top of -said pile to. follow the extension of said:
- pile closely enough for tailings to discharge onto,
~the flank of said p11e

.. 8. A method of- mmmg and treatmg pla,cer ore
- which-consists: of dragging a-digging receptacle
‘against ‘g, bank:of placer ‘ore to load said recep-
:tacle with ore, transporting said receptacle with
ts Joad bodily to.a mast carried by a treatment

" .“plant supported on a pile of iailings. from previ-
- -ously ‘treated .ore, dumping -said load from an

19
<t

-.€levation adjacent the top of said mast into said-
- plant, returning said receptacle to the bank re-
~peatedly for additional loads of -ofe,. sereening

the ore in-said plant, discharging ‘the oversize
.over the edge of said plantonto the flank of said

- tailing pile, treating the undersize in said plant’
.to extract valuable products therefrom, discharg--
ing the tailings from the treated undersize over
. the-edge of said plant adjacent the -oversize dis-
-char ge directly onfo the flank of said tailing pile,
-and. ‘moving- ssid treatment plant . bodily as.a
‘single unit across. the top surface of said. tailing . -~ -
p11e to follow the extensmn of smd plle closely

1, 996 771

’enoughv for all tailings to.discharge directly from
“the treatment plant onto the flank: of said pile. -

‘9.. A method of ‘mining and treating placer ore

its:load: bodily and above the ground surface di-
rectly from-said -deposit to -a mast carried by a

-treatment plant supported. on:a pile of tailings
from: previgusly treated ore, dumping said load
into said. -plant from an elevation adjacent the

top of said mast while: supporting weight of said
receptacle by said mast, returning said receptacle

-to said deposit repeatedly for additional loads of

ore, sizing the delivered ore into portions in said

“plant, extracting. valuable products in. said plant

{rom one of .the sized portions, discharging tail-
ings of spent ore over the side of said plant di-
rectly onto the flank of the tailing pile, and mov-

"ing said ireatment plant bodily as a single unit

across. the upper surface of: said tailing pile to

-follow ‘the extension of said pile closely enough
for all tailings to. discharge directly from said

plant gnto the flank of gaid. pile.
' GEORGE A. MACREADY.
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