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UNITED STATES

Patented November 10, iéﬁ&

PaTeENT OFFICE.

JAMES C. ANDERSON,

OF HIGHLAND PARK, ILLINOIS.

METHOD OF CRUSHING AND STAMPING ORES.

SPECIFICATION forming part Of Letters P&tent No. 743,799, dated November 10, 1903

Application filed March 3,1903. Serial No, 145 994,

(No model. )

To all whom it may conceri:
Be it known that I, JAMES C. ANDERSON, a

citizen of the United btates residing at Hlﬂ‘h-

land Park, in the county of Take and State of
Tilinois, have invented certain new and use-
ful Implovements in Methods of Crushing
and Stamping Ores; and I do hereby declare
the following to be a full, clear, and exact de-
scription of Lha im&*ention such as will enable

others skilled intheart to which 1(} appertams - |
| My invention is designed to overcome all

to make and use the same.

My invention relates to a new and useful
improvement in the general system or method
of ecrushing and stam ping ores and extractmﬂ'
the mmerals therefrom.

In the usual and well-known method of
treating the ores removed from the mine the
ore is SubJected to the action of ‘‘erushers”
or ‘““breakers” to reduce the sizes of the
pieces of ore and adapting them to still fur-
ther reduction in what are known as ‘“‘stamp-
mills” or mortars. After the ore has been
treated in the crusher or breaker it is fed to
the stamp-mill or mortar and is therein re-
duced to ‘““pulp” with a suitable quantity of
water and the employment of a proportionate
amount of quicksilver and may thereafter be
still further treated by methods well under-
stood in the art to recover the minerals re-
leased from the ore in the stamp-mill.
usual accessories for this system of operation
involve the employment of a boiler and en-
gine, with its consequent fuel and attention
of an engineer, a crusher or stone-breaker, a

35 feeder from which the erushed ore is deliv-

40
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ered to the stamp-mill, and a-stamp-mill to ]
reduce the crushed ore to what 1s commonly |

designated ‘‘pulp,” from which the metal
contained therein is collected by the use of

quicksilver or by any other of the well-known
- The machinery employed is nec- .

methods.
essarily of weighty construction to secuare
durability and effectiveness, and hence a
complete ‘‘plant” of minimum capacity and
size mecessarily involves great weight and

consequent difficulty of transpmtatmn when

the localityat which it is to be used is remote
from railroad transportation and has to be
carried upon the backs of animals.

In the use of a plant such as described there
isof course necessityof water fortheboilerand }

fuel to generate the necessary steam for run-

The |
| processes. Asaninecidentof thisgenericidea
| my invention involves di&p@ﬂSlHﬂ" with the

heavy and cumbrous boiler and engine, as

| ‘ning the eugine,' and consequentiy and when
‘the supply of fuel at least has become ex-
hausted or is unattainable such a plant as de-

55

| seribed must of necessity be abandoned and

the ore, if its value justifies, be transported
to a plaut located where fael and water can
be obtained. Under such conditions and
where the poverty of the ore does not justify

such ore becomes valuelessand is abandoned.

of the disadvantages and difficalties named
and others not enumerated, and has for 1its
object a system of treatment of the native

| the cost of fransportation to a remote plant

bo

ore which shall be simple and expedient 1n

localities remote from railroad transportation
and in the entire absence of all oppor tumtles
for the procuremeut of fuel.

quantities of water which may be accumu-
lated from attenuated mountain-streams oOr
husbanded from any other sources (aud which
under ordinary and existing conditions can-
not be effectively used in mining operations)
and to employ such water as a direct motive
force foroperating the machinery necessary in
reducing oresin theusualstamp-mill methods
and to subsequently use the same water as
the necessary constituent of the pulp in the
mortar and for any subsequent F‘washing”

‘well as the attendant expense and difficulty
of transporting the same, and the necessity
for a skilled engineer, and consequently re-
sults in a plant of mueh less bulk and weight,
more readily transported, and not only more
economically run under the conditions that
would justify the use of the ordinary plant,
but which may be transported to and utilized

not.
frequently occurs that in recedmﬂ' from the

| source of supples, such as fuel &Ild a suffi-
cient guantity of water to supply the boiler
| and stamp-mill and for washing purposes, it
becomes necessary to transpmt the ore to a
locality where the plant can be surrounded
| by such accessories, and when the difficulty
or cost of thus transporting the ore is out of

t pmpertwn to the value of the produet such

at localities where the ordinary plant could
For instance, in mining operations 1t

70

It has for its. object to utilize the small
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a mine is neccssarily a,bandoned and what- | upper end of the cyhnder and 18 eonnected

ever of value there may be in the same is lost
to the world. On the other hand, myinven-
tion 18 designed to notonly effectively utilize
a quantity of water which would be totally
inadequate under ordinary circumstances,
but at the same time to render upnecessary
the transportation and employment of bulky,
weighty, and expensive machinery and the
necessity for skilled labor.

With these aims and ohjectsin view my in-
vention consists in the method, hereinafter
more fully described, of ranning all of the
necessary elements or devices of a stamp-mill
by the direct application thereto of the mo-
tive force of a limited supply of water and
the reuse of such supply of water as a con-
stituent of the pulp within the ‘* mortar” and
forallsubsequent and necessary washing pur-
poses.

In more particularly deseribing my im-
proved method reference is made to the ac-
companying drawings, illustrating in partthe
construction and arrangement of improved
machinery for carrying into effect my im-
proved method, such machinery constituting
the subject-matter of another application
filed by me concurrently with this and bear-

ing Serial No. 145,995.

In the accompanying drawings, Figure 1 is
a landscape view of a mountainous region
with my improved plant installed and prop-

erly located to elfectively carry out my im- |

proved method. Fig. 2 is a side elevation of
a two-stamp mill adapted for use in my
method and constituting the subject-matter
of my concurrent application above referred
to.
and Fig. 4 1s a vertical section taken on the
line z « of Iig. 3. Fig. 5 is a side elevation,
on enlarged seale of the motor or hy draulic
piston for duwmT the stamp-mill mechanism.

- Flig. 618 a central vertical section taken on

50

. Or springs.

55
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the line 1 1of Kig. 5. Fig. 7is asimilar view
taken at right angles thereto and on theline
2 2 of Hig. 8. Fig. 8is a horizontal section
taken on the line 3 3 of Kig. 7, and Fig. 9 isa
similar view taken on the line 4 4 of Fig. 5.
Referring to Fig. 1, a mountainous region
i1s represented, and A indicates a natural or
artificial basin or reservoir designed to im-
pound the waters flowing from melted snow
B represents the working en-
trance to a mine from which ore is to be re-
moved, and C is one of my improved stamp-
mills erected upon a suitable foundation on
a plateau or level space adjacent to the en-
trance I3 of the mine. Leading from the res-
ervoir or basin Ais a pipe or hose D, the lower
end of which is suitably connected with the
valve-cylinder I on one side of a piston-cyl-
inder . In the piston-cylinder F, at right
angles to the valve-cylinder E, are arranged
an oscillatory valve G and inlet and exhausf
ports H and I, leading to opposite sides of
the plst0n~head J, the rod K of which ex-
tends through a suitable stuffing-box Lin the

Fig. 3is a top or plan view of the same,’

to one end of a walking-beam mounted upon
a shaft at the top of the frame of the mill.

Within the valve - ¢ylinder E is arranged
an oscillating and reciprocating c¢ylindrical
valve M, the stem N of which extends through
suitable stuffing-boxes at each end of the
valve-cylinder. Keyed to this valve-stem N
at each end are radial arms O, carrying a lon-
oitudinal shaft P. The extreme right-hand
end of the valve-stem N is prowded with a
disk or head Q a suitable distance from the
radial arm O to constitute a housing for a
wrist-pin R on the exftremity of a radial arm
S, keyed to the outer end of the shaft of the
wing-valve G of the piston-cylinder I, so that
as the valve M of the valve-cylinder E 18 re-
ciprocated the wing-valve G will be oscillated
to alternately open and c¢lose the inlet and ex-
haust ports H and I. |

My improved stamp-mill consists of two
mortars I I, supported in yokes or bails 2,
mounted within the stamp -frame 3. The
shoes 4 of the stamp-dies 5 are designed to
contact in their fall with ore upon the anvils
5* at the bottom of the mortars 1. The die-
stems 6 pass through openings in the upper
portion of the yokes or bails 2, and below the
upper ends of said yokes or bails is a bridge
7, secured at its ends by bolts or otherwise
to the bails, so that this bridge and the par-
allel upper end of the bail constitute a hous-
ing for the adjacent ends of toggle-levers 9
10. The outer ends of the toggle-levers 9 are

located in suitable housings or bearings 111in

the frame 3. The inner ends of the toggle-

75
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levers 10 are housed in suitable bearings at

the lower ends of the vibrating jaws 12 of an
ore-crusher 13, mounted within and properly
secured to the frame 3. The stems 6 of the
stamp-dies pass through suitable bosses or
lugs 14 on the frame 3, whmh constitute guides
f01 sald stems.

15 is a horizontal rock-shaft mounted in
suitable bearings at the top of the frame 3,
and keyed to said shaflt is a walking-beain 16
at the outer ends of which are Iatches 17, se-

| cured to the beam by parallel pivoted arms

18. Springs19, secured to the walking-beam

16, return the ldtohes to their normal POsi-

1310118
The upper ends of the die-stems 6 are
equipped with collars 20, having lateral studs

105

IIC

115
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21, (see Fig. 3,) beveled as shown in dotted

lines at Fig. 4. Theouter endsof thelatches

i 17 are correspondingly beveled, so that when

the walking-beam 1is vibrated the latches will
altematelv first lift the stems 6 and their
dies 5 and when the beam reaches its high-
est plane release the stems and allow the
dies to fall, and then the beveled latch con-
tacting w1th the beveled stud 21 will be forced
back an'amst spring 19 and then by the ac-

tion of said spring be shot under the stud 21

and in position to again raise the stem and
1ts die.

Mounted in the frame 5 upon a shaft 22

1.25

130
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and below the erusher 13 is an A-shaped de-
flector 23, the lower edges of the walls of
which rest upon the upper edgesof the inner
walls of the mortars 1 1, and consequently
when the die-stems 6 are alternately lifted by
the walking-beam 16 and the toggle-levers
are correspondingly lifted to alternately open
the jaws 12 of the crusher the upward move-
ment of the adjacent ends of each pair of

togeles willlift the respective bail 2, and with |

it the corresponding mortar 1, and hence the
deflector 23 will be vibrated to alternately
deflect and feed the crushed ore first to one

and then the other of the mortars and on to

the resnective anvils 5%, where it is stamped
by the falling dies 5. The first effect of the
weight and momentum of the falling dies 1s

to crush the ore upon the anvils, and the

weight and momentum unexpended in this ac-
tion, supplemented by the continued grav-
ity movement of the dies, carries the mortars
and their yokes down to the bed or base of

the frame 3, and this shock, which would
- otherwise be transmitted through the bed or

base to the earth, is utilized to alternately

straighten the toggles 9 and 10 on each side

of the crusher, and consequently to force the
jaw 12 on that side inward, and as the tog-

- gles on the opposite side are then straightor

30
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in alinement they constitute a brace to hold
the jaw on the same side rigidly, and hence

the ore between the two jaws iscrushed inan
When the crushed ore has.

obvious manner.
been alternately fed to the two mortars,the wa-

ter which is exhausted alternately from above
and below the piston J is conveyed in suit-
able quantities by pipes 24, leading from the
exhaust-nipple 25 of the valve-cylinder E, to

the respective mortars 1 1 to assist in mak-

ing the pulp, and the excess is utilized for

. the subsequent washing process.

45
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I have thus deseribed so much of the details |
of construction as is necessary to a full un-

derstanding of my improved method; but a
more detailed description of the construction
and operation of the mechanism employed
will be found in concurrent application here-
inbefore referred to. - |

From what has been said it will be under-
stood that my improved method or system

involves the application of a comparatively !

small supply of water directly to suitable

"mechanism to lift the stamp-dies, which are

then released and permitted to fall by gravity
to pulverize the ore upon the anvils of suit-
able mortars and utilizing the momentnm
shock of the falling dies at the final end of

their movement to operate the jaws of a |

arummih

inch in diameter.

S

crusher above the mortars and to alternately
feed the crushed ore to said mortars and then
conveying the water after it has been utilized
to lift the dies in sufficient quantities to
pulp the pulverized ore and to wash the re-
covered minerals. -~

- While the apparatus shown and described
has been devised as a satisfactory one for
carrying out my improved method, it will be
understood that I do not wish to be confined

to the use of any particular apparatus, but
may use any apparatus capable of utilizing.

alimited quantity of waterin the manner de-
scribed. * .

As an illustration of the advantages and ef-
fectiveness of my improved method I may
state that with a two-stamp mill having the

minimum eapacity of treating from one and

a half to two tons of ore per hour sufficient
power can be acquired from a column of
water one hundred feet high and one-half
It will be ebvious that a
column of water of the height stated and one-

60
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quarter of an inch in diameter would of

course be effective for running the apparatus
at a reduced rate of speed. |

‘Having described my improved method or -

system, so that those skilled in the art to
which it appertains may know how to prac-
tice the same and fully appreciate its advan-
tages, what I claim as new, and desire to se-
cure by Letters Patent, is—

1. The method herein described of milling
ores, which comprises essentially first, the di-

GO

rect application.of the weight of a suitable

column or head of water, delivered to the

point of applieation of power through a pipe

or similar elosed conduit to overbalance and
elevate the die; and secondly permitting the
water to escape and the die to descend by
oravity. ‘ -

2. The method

a die of a stamp-mill by the direct application
of a suitable column or head of water deliv-
ered to the point of application of power

- through a pipe or similar closed conduit; sec-
' ondly, allowing the water to escape and per- .

mitting the die to descend by gravity; and
thirdly, conducting the water exhausted into
the stamp-mortar for pulping the crushed ore.
In testimony whereof I affix my signature
in presence of two witnesses. | .

JAMES C. ANDERSON.

. ey

Witnesses: |
D. G. STUART, .
W. M. HoLLis.

herein described, of milling
ores, which comprises essentially, first lifting
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