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PATENT OFFICE.

o

JOIN E. COLEMAN, OF SPOKANE, WASHINGTON.

MINING APPARATUS.

SPECIFICATION fermmg pa.rt of Letters Patent No. 689 166, dated Deeem‘ber 17 1901.

Applicatinn ﬁled I 1115r 26 1900, Serial Ne 24,907,

(No model, )

- To all whom it MAY COTLCEPIL:

- Beitknown thatl, JOHN K. COLEMAN a citi-
zen of the United Sl_aates residing at Spekane, |
in the county of Spekane and State of Wash- |
1ngton, have invented certain new and useful

Improvements in Mining Apparatus, of whleh

- the following is a specification.

15

- 20

- This invention pertains to plf{cer -mining
- and to the ‘separation of cold, platinum, and |
10

other precious or valuable metals from sand,

gravel, and other bodies through utllwmg in
a novel manner thelr dll’fereneee 10 qpemhe
. gmwty | .
The invention is- pdl"tlblﬂ&l‘]y designed to |

dispense in many situations with’ the costly

hydraulic system essenti al toor dinary placer-
~mining, though it may be used in eennectlen_
therewith to very considerable advantage.

‘Many of the richest deposits are feund in

.the beds of streams, and these have been but

- little worked, owing to lack of any well-con-
“sidered and efficient. plan for handling the de-

23

posits. For such beds this novel system 13

-peculiarly adapted. -

The underlying feature or pr muple of the'
system is the emple; ment of the siphon ac-
tion for lifting and carry ing away all matters

- of less qpeclﬁe gravity than the metals de-

'30

signed to be saved, whereby a separation is

made far more dellcdte eml exact than can be

~ produced by any otllel mea,ns of Whl(,h I am

35

aware.
The mventlen IS suseepuble of meOdI nent

inapparatus of quite variant forms, and somne
of these different forms will be represented |
in the drawings and described hercin; but it
is to be undereteod that many other forms |
may be made without at all departing from

the spirit of my invention. It is further to
be understood that this present application
pertains primarily to and is designed to cover

the apparatus as distinguished from the artor
method which is embodied in a separate ap-.

plication of even date herewith, filed in my

%o

name and designated by Seual No. 24,908,
Whelly independent of specific d,ppemtue

- In the accompanying drawings, Figure 1 is.
o a view in the nature of a perspe(*tlve or bird’s-
“eye view of a plant for. carrying out ‘my in-

ventmn Fig. 2, a similar view with the pipes

carried undergrou nd to prevent freezing and

to permit the apparatus to be used through

& patent drawing;
and top plan VleW‘s of portmns of said appa-

| ordinary hydraulic mining

in the pipes of the apparatus..

win_ter weather'i-n northern latitudes; I'ig. 3,
a vertical sectional view with the parts di-
vided or broken at intervals to permit them
to be placed within the prescribed limits of
Figs. 4, 5,and 6, sectional

ratus; Fig. 7, another vertical sectional ele-
thlon %hewmg a donble-siphon apparatus
with two collecling-chambers and designed
to effect a second and closer separation than

| ecan be done by the single apparatus; Fig. 8,
‘a view illustrating a modifieation.

In establishing a plant of this character it
15 desirable te.seleet a location where there

‘is a running stream with a reasonable fall,
and if the fall be somewhat rapid it will con-
‘duce to cheapness of construction and effi-

'(*lenoy of operation, particularly in shorten-
ing the piping required and in rendering the
| p,,lant as a whole compact and easy of super-

vision. Having located the deposit, whether

the same be sand, gravel, or the like, requu- |

ing to be thrown dewn from a h111e1de, as In
or a. deposit in
the bed of a stream caused by the action of
the elements dunring long periods of time,

provision 18 made fer delwermg the metal

bearing sand, gravel, or earth into a hopper,

whence it passes either directly or threugh-

intermediate screening and separating de-
vices to the siphon apparatus.
Deseribing first the emnbodiment of the ap-

paratus represented in Figs. 1, 2, 3, and 4, A
| represents a sluiceway into which sand,
gravel, or other gold or metal bearing mate-
_rlal is delwered in anv convenient way, to-

gether with water sufficient to cause it to

_ﬂew and to fill the interstices or places be-

55

ho.

75

So

90

tween partmles and produceé a solid ecolumn

ence this sluice delivers to a bucket-wheel B,
in the nature of an overshot water-wheel,

which - being rotated by the material dis-
charged upon it gives motion through suit-
able gearing to a rotary screen, drum; or
sieve C, by which boulders and large bodies
“are removed.

The finer material which passes
through the meshes or perforations of the

sieve or screen isdelivered into a lower chute
a and finds its way eventually either with or

By prefer-

95

- TOD0

without intermediate separation into a hop- '

| per or chamber D, which is located between



6o

2

th'é Sibh‘on-containing chamber K and _ﬁ"lter-

~ ‘Ing-chambers F.

10

g
- tent upward through filtering-chambers I to.
_— H. w heneﬁ the t.l.-s,tendl-_
© 0 may flow throutrh a suitable outlet e into the

SR -plpe G. As seen in Figs: 3 and 4, the pipe |
G when the struetare is bailt above ground
may. extend outside of the chamber, so as to
~ receive directly through its outer end ‘the

P -.rl._&E‘lt]ll’l“‘-—thﬂl]lh?l

As shown in

lever,
The pur-

~material to be treated or a portion thereof.

40

- the llfrhtm

Ol'dlnrll"I]V the discharge from-chamber D

will be mainly through the outlet b, and only

- The ﬁltenwr-clmmhew B uhmh (*{)mmmu

cate witheach otherand one of whichopensdi-
- rectlyintochamber D, are provided with suit-
“able filtering substances designed to gather
~ and hold such matters as ave worth saving.
~ The chamber imnediatelyadjoining chamher.‘-
D is preferably provided with a number of:
,halls 1, of or plated with copper, which may
“in turn be plated with silver and which will
| preferably be amalgamated. These balls will
- be held between sereens ¢, of wire, or between
grids or other suitable suppor Ls ddmlttmn‘ of
. a free passage of the water,
.+ preclnding escape of the: ba,llq _
filtering-chamber has its bottom at about the
level nf the top of the firss filtering-chamber
and will be charged with charcoal or similar
- substance held bem een .screens or other fo-

raminous bodies, whereby the charcoal is pre-

- - vented from bemn‘ displaced.

These several chambers
may be constructed in the form of a strong
stone or wooden structure wholly or pmtmlly
-above the surface of the ground and suitably
purtitioned, as in Fig. 1, or thev may be be-
- . low the surface, as in Flg 2.
- Figs, 3and 4, the chamber D has a pyrami-

- dal or hopper bottom, the several sides of
‘which all slope toward a common outlet b..
This outlet, which is made in the form of an
elbow or ve:twﬂl branch of a horizontal pipe
'G, is pmvlded with a valve or closure ¢, hav-
ing a rod d, which extends to and above the
top of. Lllamber D to permit its adjustment
~_and control fromn such point..
- vided with a serew-stem,
RN -._meanﬂmf adjustment, ..-md lm,kmtr |

- pose of this outlet and valve or clo%um is to.
determine the outflow of material from the
. hopper or chamber D into the pipe G, either
0 permitting free and- uanrrmted ﬂr}w to the.
“outlet or redumuw the flow in greater-or less
~ degree and emnpellmw the Contents of the
chmnl}et to-find their way to any desived exX-'

It may be pro-
or any usual:

ANG ﬁnm stuff containing float-
| "'--';_ro]d or mmutolv-dwlded Vﬂll]dhla mf-tdls.i;
will pass through the filtering apparatus.

sand, &c., bul}f
'The seeond'_'

| The amalga-
- matedballs, forwhlch of course bodies ofobher
form may be S bsmtnted serve to gather the
- fine float-gold to a very conbldetable extent;
but-such particles as pass between the ball%r
~and escape above them will be lar gely caught
~ and held by the charcoal of the next filter.
The walls separating chamber D from the ad-
- joining filtering-chamber, the first from the
- second. ﬁltermg—chamber and the second ﬁl- l leﬂ's sald eurved seetlon being prowded Wlth' .

'r

in.one dlreu ion.

1t8

tel in o.cham ber f rom the Setthl’lﬂ"- chamber are

made progressively lower, so. that the mate-

rial shall always flow in proper direction from

each to the next. Chamber E contains the

‘separatingor collecting drum proper, I, which

7’3'.'

may advantageously be made of cylmdrlcal .

form with a hopper-bottom and a central out-
let at the apex of the hopper-bottom opemng'
{ into a lower deposltmmchamber J, which in
~turnhasahopper-bottom and an Uutlet h, pro-
vided with suitable closure, -
| _vis.:mbly of considerably larger diameter than
thepipe G andis fur Illbh@ﬂ with an upwardly-
extending néck of the same diameter as said
pipe G, though the shape and the proportmns'
of the rlmmbel may vary.  The pipe G may
‘connect with the drum radially or tangen-
tially, according as it is desired to simply de-
liver the material into the chamber sabject to
‘the natural tendency of & moving liquid col- -
umn to take on a rotary motion or to give to
‘said column powerful and constant rotation |
In the drawings the radial
arrangement is ‘shown, and in pmctlce this -
‘will ordinarily be adopted for the reason that
‘a more effective. separation will take placein
the absence of undue agitation than is p0551-j' |
ble where 1he motion is very strong.
statement, however; is subject to the qlmhﬁ-;_ R
eation. lh..-lt, where the pcxrtlcles are of consid-

| erable size and where by reason of différences
‘in specific gravity the rotary motion will tend
-| to throw the heavier particlesoutward against
‘the walls of the drum or chamber the tangen- .~
tial arrangement, producing the strong whirl- -~
ing action, ma,yaml fleqnentlj w 111 be fonnd S
ddt&ntﬂﬂeﬂus SR S |
| Cmmeetuw wuh the upper end of t.he neek | __
.of drum or, cylmder Iis a vertical pipes, con- -
'_btltutmtr the uptake or shorter leg of a si- .
phon K, the longer or dlseharge ]eﬂ' of which |
anust’ {)f course descend to a lower level than
the receiving orintake leg or to alower level
‘than the. pmnb at which pipe G .opens into
‘said drnm or oylmder I.
siphoning action, or, in other words, the force
‘with which the column of water with its con-
tained sand, gravel, &o.,
‘through the shorter leg of the siphon, will
‘of course depend upon the relative elevation
of the intake and delivery ends of the siphon,
‘subject to some variation or influence from
‘thefriction of the moving ecolumn in the plpe
This will depend upon tlle length of the pipe,
conmderatlons -
which are well understood by hydraulic en- -
gineers.
'by promdmﬂ' the delivery end with an ad-

Thedrum Iisad-

diameter, and. s:mlldl

By properly relating these levels or

The strength of the:

‘will flow aupward

8¢ |

Py
~This 95 :
IIO :
. I_zd'

125

justable section,whereby the outlet-level may

be varied at will within reasonable limits, =
. '_any desired strength or force of flow may be -
given the current up to the hmlt posmble in .
siphoniec action. |
- In Figs. 8 and 4 I have l'eplesented a si-
phon as constructed with a curved conneet-
ing-section between the uptake and discharge -

130

IDO N
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3

7 -eapped necksg and k, deswned to permit the | outprevious sereening, wttlmcr ﬁltering,&c.-,

insertion of rods, brushes or other devices
for clearing or cleaning the siphon when re-

- quired. The deseending leg is likewise far-

- pose of starting the siphon in action.

IO

~ cilitating the clearing of the pipe.

20

ther provided, preferably, with a Y [, suit-
ably capped or covered, through which may
be introduced a stream of water for the pur-

be found expedlent also to make sections of

the piping with necks in line with the bore

similar to the necks j & for the purpose of fa-

readily be done by makmﬂ' such plpe-sectmn‘a
of curved form, as mdledted at L in [‘1#3 3

and 4.

- The. material entering tlle drum or oylm- |
der I will under mostcircumstancestakeona

rotary movement, even though the inlet- -pipe
be arranged radlally, but this movement may
be suppresqed or lessened by placing in said

- chamber between suitable screens or grids

heavy bodies-—such- as stone, balls of iron or

~of lead, or the like—or a like effect may be

 3¢

35

_40

| Work this discharged material or to subject it
to screening, sifting, filtering, or amalgama-

4%

attained by forming internal ribs or wingsin

the chamber to resist or 1mpe(]6 the mtar}
movement of the water. |

The material carried by the dlscharﬂe 1eﬂ‘_

of the siphon will consist. of water, Sdl]d

- gravel, earth, &e. ; but particles of gold platl-_
num, and llk_e hle‘wy metals will not, if the

strength of current be properly adjusted or
regulated, be carried upward through the si-
phon. . These will be gradually deposned in
the chamberI and when the latter is pro-
vided will find their way into the lower
chamber J, from which they may be with-
drawn from time to time. It 18 found, how-

ever, 1n the practical working of this appa-

ratus that occasionally partlcles of even the

heavier metals are carried upward in the si--

phon and discharged through the outlet there-
of, and it is consequently advantageousto re-

tion, orany of these treatments, With thisob-

ject in view I propose to employ when neces-
sary a second rotary screen M, turned by a

_ wheel N through suitable gearing or belting

- 5o

. overshot type.

| 5.5

after the manner of screen C and wheel B, the
wheel here represented being, however, of the
Thescreenings or finer mate-
rial passing through the meshes of this second
screen, with water, are delivered by a trough

into a settllnrr-chamber O, whence they pass
upward throurrh filtering- chambers P Qtoa
- second settlmfr-chamber R, from which the

- water overflows to the bed ol:' the stream or

‘toany convenientdelivery-point.

- to time the material settling in the chambers

g '6¢

O and R and that deposited in the filtering-

chambers is taken out and panned or other-

wise treated to separate the metal held there-

in from the slime and worthless matters, and

the like treatment is given to the deposits in
the chambers D, F, and H. The material dis-

It will

This Inay.

carrying body therefor.

From time .

may be passed thmugh a washer or riffle.

In the practical carrying out of my inven-
tion I prefer to adopt the form of apparatus
represented 1n Fig. 7, in which a double
siphon 1s employ ed the first delivering to the
second and the second discharging ei ther into

the stream at a lower level or delwelmﬂr to

other apparatus to further treat the dIS-
charged material.

is plated a snpply pipe G', having a feed

opening or inlet 1/, commumcatmw with a
| supp]y-hoppar D', into which the saﬂd,gl avel,

orearthis dehvered byanyconvenient means,
the end of the supply-pipe G’ being open__at

9

/5

In this figure, A’ repre-
sents a basin, sink, or depiessmn in which

8o

one side of the hopper to permit ingre‘ss of

water from the sink or basin in the quantity

necessary to properly mix and ‘mingle with
the sand, gravel, &c., to form a vehicle or

or ¢ylinder of the separator with which pipe

G’ communicates and which may be formed

or furnished with a lower collecti ng-chamber,

1as in Figs. 3 and 4. . This, however is not
| represented in Fig. 7, which shows mstead a

relatively deep chamber I', with ‘the inlet-

pipe G opening mto the same near its top..

The uptake-leg 7" of the siphon K’ communi-
cates with the cylinder or drum, as under the
construction previously descri bed and is con-
nected by an arching pipe or section at its

upper end with the descendmfr leg 7%, which
‘in turn opens into the top of a second drum
| or eylinder I%, which may be at the same level
as chamber I’ or above or below the latter, as
It ispreferred to have the

found expedient.
pipe# enter chamber 2 from the top,and it will

{ be found advantageous to deflect Sllﬂ‘htly or
turn to one side the delivery end of said pipe
where it enters into the end of chamber I2.

This will result in setting up a whirling ac-
tion, which in the relatwely large chamber I?

will be found advantﬂﬂeous I do not, how-

ever, mean to limit mySelf to this arrange-

ment of the pipe. From the top of the cyl—

| inder or drum I® a third pipe %, constituting

I'indicates the drum,

90
%
100
105

11O

the uptake or shorter leg of a second mphou |

'K?, is carried upward a smbable height and

wnnected by an arching section. w1th the de-

scending leg %, the delwe1y end .of which

must of course pass to a level sufficiently be-

low that of chambers I' 1? to effect a proper
fall of water and consequent siphonic action
through the pipes 2’ 72 43 4%
and I* may be constructed in the same man-.
' ner as in Fig. 7 or varied therefrom as oc-

The chambers I’

casion may require, provided the general con-

‘struction and node of operation be retained.
The appliances for operating upon the mate-

rial discharged from the siphon being exactly
the same as in the preceding figure naed not

‘be further described herein. |
As stated at the outset, the leadmg; feature

of the invention is the employment of the si-

charged from the SlphOI] elther Wlth or with- phon prlnclple throu gh smta,bly-constructed

115

120

125
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- valuable material.

10

~abled tomake a most perfect and delicate sep-
aration and to determine with the utmost
nicety the point at which such separation
shall be effected—that is to say, the specific

apparatus to the separation of worthless from
‘In this connection it is
proper to state that a clear distinetion is to
be observed between lifting the worthless ma-

‘terial of a body containing valuable material,

on the one hand, and carrying the entire mass

forward in a stream and depending upon the
greater specific gravity of the valuable par-
- ticles to cause them to fall and be deposited
in pockets, riffles, or receptacles along the
way, on the other hand. By the hftmcr ac-

cion of the siphon here described I am en-

gravity which shall resist and overcome the

S "_tO be recoverable by no other known means.
- While the apparatus above described is de-
o slgned prlmarlly for recovery of rare or pre-

- - cious metals, it will be seen that it may be
- substances.

~ . siphonie action, on the one hand, and which,
'~ _onthe other ha,nd shall permit 113

- 20

- - gcale has demonstrated the capability of the

- .apparatus to effect a separation where the
© - metal—platinum—was present in a state of

- such exceeding high division as to present the
appearance to the naked eye of a powder and |
‘-_pl ecious metals and the like from base mat-
ters, the combination of arecelvmﬂ-chamber,s
a filtering - chamber communicating there-

operation of the ayqtem upon a commercial

employed fnr eﬂ?eetmﬂ' sepftratwn of. othel

In Figs. 8 and 4 I hcw bhOWﬂ the Seetwn

- Lin the form of a trap produced by dropping
- a section of the pipe / below the level of the

. 35D

ortions at each end thereof. This section

~should be of capacity equal to or slightly in
~ excess of that of the vertical legof the siphon.
 Its purpose is to enable the mphon after be-

40
 ing back into the siphon.
~ 'tothis feature pe?" se, the same being com mon

~ in siphons.

s

~ ing once charged to be started with a small
body of water and to prevent air from work-
"No claim is made

~Having thus desenbed my inv entlon what
I claim is— |
1. In apparatus for recoveung rare or pre-

o cious metals and the like, the combination of
- a‘chamber or vessel adapted to receive metal-
- bearing sand, gravel, earth or the like, and

.' -5_¢

water; and asiphon communicating with said
B ehamber or vessel above the intake and hav-

ing its outlet or delivery end at such level

. s

relatively to the intake as to cause a lifting |
by unaided siphonic action of all particles or
‘bodies of less than predetermined specific
~ gravity, and thereby to eifect a separation of-'
particles or bodies in said chamber accordmﬂ' |

to their relative specific gravity.

2. In an apparatus for recovermw rate or |

‘within said chamber,
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precious . metals and the llke, _a ehamber 01

troduaction of a fluid mass bearing the mate-
rials to Jbe treated; and. a siphon opening
from the upper part of said chamber and

adapted todraw water from said chamber and
to lift with it the lighter matters contained
while leaving behind
‘those of oreater speclﬁc gravity, the eha,mber o

being mthout other normally.open outlet.
3. Tn apparatus for recovering rare or pre-

r 6o
‘drum baving an inlet at one side for the in-

cious metals and the like, the combination of

a sepamtmn‘ chamber drum or cylmder a lat-.

eral inlet-pipe pmwded with openings for the

‘admission of water; a hopper arranged to de-
| liver sand, gravel, earth &e.,
and a mphon commumcatmw with the upper

into sald pipe;

part of ‘the separating drum or- chamber,

whereby it is adapted to produce unaided the
travel of a stream or current of water through
‘the apparatus, while permitting particles Of_'
‘great specific gravity to settle below the level
Of the inlet, subsmntmlly as and for the pur-_.

‘pose set forth. |

4. In an dppdratus for sepdmtuw rare or

75

80

with; a pipe or conduit adapted to be placed[ -

| in eammumcatlon at will with the receiving- =
chamber or the filtering - chamber, or with
‘both in greater or less degree, a sepambmﬂ' |
chamber or drum arranged to receive the ma-
terial carried through ‘?;E.le pipe; and asiphon

communicating Wlth the upper part of the
hepamtmmchamber and serving to create by :
the siphonic action, a eurrent thmugh there- -

‘ceiving-chamber, and to carry off all matters
of less than a pr edetermmed speclﬁc gravity.

5. In an apparatus for separating bodies of -

different specific gravities, the combination
of a Sepamt.mﬂ‘drum or ehamber, an inlet or

03

supply plpe opening into the same above its '

bottom ;

only outlet therefrom; a screen or sieve for

a siphon opening from the upper

1 part of seud chamber and constituting the
- 105
‘treating the material delwered from the si-

phon; ‘and a wheel or motor connected with

and serving to operate the sieve orscreen and
located in pOSIthIl to receive the discharge
110

from the siphon, whereby it 18 a.dapted to be

‘operated by said discharge.

In testimony whereof I 113,\9 signed my'_" -

| JOHN E. COLEMA’\T
Wltnesses |
0. M. CHACE -
WILLIAM W DODGE

| name to this specification in the presence of
'two subscrlblnﬂ' witnesses..
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