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UNH‘ED STATES PATENT OFNCE.

JAMES C. ANDERSON,

OF HIGHLAND PARK, ILLINOIS.

 STAMP-MILL MACHINERY.

SPECIFICATION forming part of -Igett_ers Pe.teﬁt'N 0, _743,800, dated November 10, 1908.

App!iceﬁien ﬁle& .-He'r_ch 3, 1903,

Serial 1&.‘145,995. (No modely

To- all whony it ma 7/ concermn:.
Be it known that I, JaAMES C. ANDERSON, &

iCltlZEﬂ of the United States residing at ngh-
land Park, in the county of Lake and State .
1 ing plant propelly installed. Fig. 2isaside

of Ilhnme, have invented certain new and

aseful Improvements in Stamp-Mill Machin-
~ery; and I do hereby declare the following to
be a full, clear, and exaet deseription of the ,
nwentmn such as will enable others skilled |

in the art to whxeh it appertains to make and

use the samae.
My invention relates to certam new and
. usefal unprevemente in stamp-mill machin-
ery for extracting the minerals from ores, and

is especially designed for successfally carry-

ing out the generic steps of process or method -

descllbed in a concurrent application filed
by me and bearing Serial No. 145,994,
In the eppllcamon referred to I heve de-

seribed and illnstrated the possibility of util-.
jzing in mountainous regions a limited supply .
of water for operating a , ¢ stamp-mill” which

would be wholly inadequate to operate simi-
lar machinery under the ordinary conditions
necessary for its successful operation and in-
volving the necessary accompaniment of &

steam- beﬂer engine, and sktlled ettendenb;
- | signed to impound the waters from melted

‘snow, springs, or other sources.

for the steam plant.
My

weighty steam boiler and engine aud the at-

tendance of a skilled mechanic for running
the steam appliances of such a plant, and hee?
for its object to provide means whereby a lim-

ited and otherwise inadequate supply of wa-

ter, such as may be found in mountainous

regions or which may be procuared by artifi-

cial means; way be successfully used to op-

erate a stamp-mill of minimum or ordinary

. Lepeeitv and with these ends and objects in

view my invention consists in the details of

construetion and operation of the meehamem

hereinafter more fully set forth. |
In order that those skilled in the art to

which my -invention appertains may fully

understand the same and appreciate its ad-
vantages over-the ordinary system em ployed

metals thereflem I will proceed to describe
the construction and operation of the same,

plan view of the same.

present invention is dBSID‘ﬂBd te pw-i
vide a plant which shall render unnecessary 'j
in.all ordinary mining operations the neces-:
sity for the em ployment of the cumbrouns and

| referring by characters to the accompan ying
1 dreemge in which—

Figure 1 represents a lendecepe view of a
mountainous region with my 1mpmved mill-

elevatwn of a two-stamp mill mvelvmw the
details of my invention. Fig. 31isa top or
Fig. 4 is a vertical
section taken on the line x x of Fig. 3, the
diesand their stems being shown in elevetwn

1 Fig. 5 is a side elevation, on enlarged scale, of

t,he improved motor or hydreuhe piston for
driving the stamp-mill mechanism. Fig. 61s
a eenbml vertical section taken on the line
171 of Fig. 5. Fig. 7 is a similar view taken
at rlghb angles therete and on the line 2 2 of
Fig. 8. Fw 8 is a horizontal section taken

| on the line 3 3 of Fig. 7. Fig. § is a similar

view taken on the line 4 4 of Flg 5. Fig. 11

is a horizontal section taken on the line z «

of Fig. 4, and Kig. 10 18 a rear elevebmn look-
ing frem the rlght of Fig, 2.
S1m11er charactersof refei enceindicatelike
parts in the several figures of the drawings.
Referring to Fig. 1 which repreeente, a8

stated, a meuntameus region, A indicates a

netmel or artificial bas*n or reservoir de-

B represents the working entrance'to a
mine from which precious oresare eetreeted

and C is one of my improved etempmﬂ*—mllle
and accompanying ore erushers or breakers

erected upon asunitable foundation or platean

-adjacent to the minerentrance.
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Lieading from the reservoir or basin A isa

pipe or heee D, thelower end of which is suit-
ably ceuneeted with a valve- eylmderEon one
side of a hydraulie piston-cylinder K.

In the piston-cylinder If and atright a-nglee
to the valve-cvlinder K is arranged an oseil-
latory valve G and inlet and outlet ports H

and I, leading to opposite sides of the piston-

head J the rod X of which extends through
a smteble etufﬁng box L at the upper end of
the eylinder and is connected with oneend of
a walking-heam, presently referred to, and
which is mounted upon a shaft at the tep ef
the frame.

90

100

Within the Velve-eyimder KEisar renﬂ'ed an
oscillating and reciprocating valve M the =

| stem N of which reciprocates through suit-

[~
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able sthfﬁng-bdxes at each end of the cylin-l | ployed to lift them. The ends of the walk-

der. Keyed to this valve-stem at each end
are radial arms O, which carry a longitudi-
nal bar or shaft P. |

The extreme right-hand end of the valve-
stem N is equipped with a disk or head Q a
suitable distance from the radial arm O to
form therewith a housing for a wrist-pin R on
the outer end of a radial arm S, keyed to the
end of the shaft of the wing-valve G of the
piston-cylinder I, so that as the valve M of
the valve-cylinder K is reciprocated, as will
be hereinafter explained, the wing-valve G
will be oscillated toalternately open and close
the inlet and outlet ports H and I, so that
hydraulic pressure may be alternately exert-
ed on opposite sides of the piston J.

The wing-valve G, as clearly shown at FI”‘

- 7, consists of a hollow cylinder with a dla-

20
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m'et_ric partition and with ports aa and b b,

whnich are oscillated into and out of register |

with the ports H and I of the hy dI‘ELIlllC cyl-
inder F, sothat the pressure of the water con-
veyed b} the pipe or hose D may bhe alter-
nately exerted on opposite sides of the piston
J by admission through the connections T and
U. (See Fig.8.) The wing-valve G is oper-
ated through the medium of the reciprocat-
ing and oscillatory valve M, and this valve
is reciprocated by hydraulie pressare of the

water delivered against the opposite heads

thereof through a pipe V, connected with the
main pipe or hose D and connected with the

nipple T, and as the valve M 1s formed with

diametric ports W and X the water conveyed

- through the nipple T is alternately delivered

against the heads of the valve and exhausted
through the pipe A’, which is connected with
the exhaust-pipe B’ of the hydraulic eylinder
HE, which exhaust - pipe leads by suitable
branches C' to the two mortars1 1, so that the
exhaust-water from the piston-cylinder F and

the valve-cylinder Eis conveyed tothe respec- |

- tive . .mortars.

45

50

It will thus be seen that through the inde-

pendent action of the valves M and G the
water in the closed conduit or pipe D is peri-
odically delivered below and above the pis-
ton J in the hydraulic ¢ylinder and is corre-
spondingly exhausted from opposite sides of
said piston. The piston and its stem K are
reciprocated, and as the upper end of the
piston-rod K is pivotally connected with a

"rod K', the upper end of which is pivotally

55
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connected with the end of a radial arm K?on
a2 hub K3, keyed to the rock-shaft 15, said
shaft 18 rocked by the action of the piston' J.

The walking-beam lever 16 being also keyed

to the rock-shaft 15, it follows that as said
shaft is rocked the walking-beam lever will
be correspondingly moved, and through the
medium of the spring-latches on the ends of
the lever and the codperating collars on the

die-stems 6, hereinafter referred to, the dies

are alternately lifted and released, so that
they may descend by gravity and entirely
uninfluenced by the mechanical means em-

-

|

ing-beam lever alternately latch with and are
released from the collars on the upper end of
the die-stems 6, and obviously when one of
the die-stems and its die has been released
and travels vertically by gravity it cannot be

again canght by the walking-beam lever un-

til the end thereof has traveled downwardly

a sufficient distance for the lateh to interlock

with the collar on said stem, whereupon and
on the -return or reverse movement of the
walking-beam lever said die and stem will be
again lifted.

The stem K of the piston J carries a hori-
zontal arm D', which is connected to the up-
per end of a vertical rod E', provided with
tappets I’ and G’, (see Fig. 6 ) ‘which are de-
signed to alternately eonta.ct with the rod or
shaft N of the valve M at each end of the
stroke of the piston J, and consequently the
valve M is oscillated to the extent necessary to
alternately bring the ports W and X into com-
munication with the water entering through
the inlet-pipe V, so that, as will be clearly
seen, the valves G and M and piston J all eo-
oper'a,te and control the action of one another
in the following manner, to wit: With the
valves and the parts controlled thereby in the
positionsindicated in thedrawings and which
show the piston J as having been raised to its
limit and started on its downward movement
and the valve M in position to admit water
from the pipe Vinto one of the inlet-ports W
thereof such water is operating to reciprocate
the said valve in a direction opposite to that
shown at Fig. 5, and in such movement the
valve G of the piston-cylinder has through
themedium of the wrist-pin Rand radialarm S
beenoscillated tobringtheinlet-portbintoreg-
ister with the port I of the hydraulic eylinder
I, and the water from the closed conduit D
is permitted to flow between the upper end of
the eylinder F and the piston J, while as the
exhaust-port ¢ of the valve G and the exhaust-
port Hofthecylinder Fareinregister the water
below the piston J and by which the latter was

| lifted is exhausted through the valve G and

out through thenipple U and its connections,
the arrows on Figs. 7 and 8 indicating the
course of the water in both directions. When
the piston J iscompleting its downstroke, the
rod E', which is connected by the arm D’ with
the piston-rod K, also travels downward, and
the tappet F' on said rod striking the longi-
tudinal bar or shaft P, supported in the ra-
dial arms O, keyed to the valve - stem N,

| canses thev dlve M to be oscillated to reverse

the ports W and X thereof, thus causing the
water admitted through the pipe V to t,ra,vel
through said valve to the opposite end of the
cylmder L to reciprocate the valvein the oppo-
site direction, and consequently and through
the medium of the wrist-pin R and radial arm
S, as heretofore described, the valve G 18 re-
versed to cause the reverse movement of the
piston J. It will therefore be readily under-
stood that the valve M, with a minimum sup-
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ply of water transmitted from the main con-
duit D through the pipe V, becomes the con-
trollerof the valve G, through which the main
column of water is delivered and exhausted
alternately.to and from the opposite sides of
the piston J.

The mortars 1 1 aresuspended in yokes or

bails 2, arranged within the frame 3, and 5}
representsdies provided with shoes4, adapted

to contact with the ore delivered upon the an-
vils 5% at the bottoms of the mortars.
6* representsthe die-stems by which the dies

are lifted, as will be hereinafter more fully )

explained. |

As the die 5 at one side of the stamp-mili
is lifted, as shown at the right-hand side of
Fig. 4, the head of the die contacts with the
bridge 7 of the mortar-yokeand liftssaid yoke,

~and consequently the adjacent ends of the
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toggles 9 and 10 are raised and the jaw 12 of
the erusher on that side is released and suf-
ficiently opened to permit a limited down-
ward movement of the body of ore contained
in the crusher. The die on the opposite side
having reached the limit of its downward

movement before the ascent of the other be- |

oins the upper end of the mortar-yoke on that

side in its vertical movement has caused the

toggles9and 10 to bestraightened, asshown at
theleft of Fig. 4,80 that when the elevated die
on the opposite side falls and carries the mor-
tar-yoke down and the toggle-levers on that
side are straightened the jaw 12 of the
ecrusher will be vibrated toward the opposite

jaw, which is rigidly held by the straightened
‘toggle-levers on that side, so that as the dies

5 alternately rise and fall the two jawsof the

“erusher are alternately vibrated, and during

the ¢rushing movement of each jaw the oppo-
site one is held and rigidly braced by its tog-
cle-levers. - |

The crusher 13 is rigidly secured to the
frame 3 of the stamp-millin anysuitable man-
ner, and the hydraulic cylinder and piston is
mounted upon and secured to a platform ex-
tending fromn the frame 3 at such altitude as
will secure the proper delivery of the exhaust-

water through the pipes A’ B’ to the mor-
| forced downward, and the inner walls of the

tars 1 1.

The mortars are suspended in yokes or
bails 2, as shown at Figs. 2 and 4, so that as

the stems 62, with their respective dies 5 and

shoes 4, ascend the bridge 7 of the yokes or
‘bails will, as before explained, operate the

toggle-levers 9 and 10 to open the respective
jaws of the crusher, and when the dies de-
scend and the shoes 4 contact with the ore
upon the anvils 5 in the bottom of the mor-

tars the momentum shock of the dies will

cause the mortars to alternately approach

the foundation, and the upper portiou of the

bails or yokes will obviously straighten the
toggles and operate the corresponding jaw of
the crusher. . "

The stems 6* of the dies pass through lugs

3

reciprocatively - through the upper ends of
the yokes or bails 2 and the bridges 7 thereof,
and as the dies ascend and the upper ends
thereof contact with the bridges 7 the yokes
or bails 2 will be lifted a predetermined dis-

mortars 1. . _
15isa horizontal rock-shaft mounted in suit-

able bearings at the top of the frame 3, and

keved to said shaft is a walking-beam 16, at

| the onter ends of which are located latehes 17,

secured in place by pivoted parallel arms 18.

Springs 19, secured to the walking-beam 16,
control the action of the latches
manner, | |

"The upper ends of the die-stem 6 are
equipped with eollars 20, having lateral lugs
or studs 21, (see particularly Fig. 3,) having

their upper surface curved, as shown in dot-

ted lines at Fig. 4, and the under sides of the
latehes 17 are correspondingly curved or bev-
eled, so that as the walking-beam 16 18 vi-
brated the latches 17 will be alternately forced
inward, and thus passthe stud 21 on the stem
of that die which is at rest in 1ts lowermost
position, the spring 19 foreing the lateh out-

ward and under the stud, so that the reverse

movement of the walking-beam will cause
such lateh by its contact with the stud to lift
the stem and die fo its highest altitunde and

70
{ tance, carrying with them their respective

75
_ 30
in an obvious

Q0

95

at which plane the latch travels from beneath

the stud and permits the die to fall.

As each die is released and falis by gravity
to stamp the ore upon theanvil 5* at the bot-
tom of the mortar 1 the momentum shock

100

causes such mortar and its yoke or bail 2 to

| descend, and the upper portion of the bail

straightens the toggles ¢ and 10 on the same
side of the erusher 13 and causes the jaw 12
on that side to approach the other jaw, which
ig held stationary by the position of the tog-
oles on that side. When the die on the other
side of the machine falls, a similar action
takes place, and it will thus be seen that the
jaws 12 of the crusher are alternately held in
a rigid position and then vibrated to perform
the crushing action. -

The two mortars alternately rise and are

mortars contaeting with the lower extremities
of the walls of an A-shaped deflector 23, Vi-
bratively mounted upon a horizontal shaft 22

‘below the crusher, as clearly shown at Fig. 4,

cause said deflector to alternately feed the

105

IO

120

ore delivered by the crusher to the two mor- -

tars. . |
From the construction and arrangement de-
sceribed it will be seen that a comparatively

small column of water is applied directly and -
i alternately on opposite sides of a piston, the

125

function of which is simply to 1ift the dies to

such altitude that their weight and momen-

tum will be sufficient to properly stamp the
ore in the mortars, and that the momentum
shock of the falling dies constitutes the mo--

130

14 on the frame 3 and are guided in their | tive force for operating the crusher located
movements thereby, - These stems also pass | above the mortars. The water employed to -



- ered through pipes, as explained, to the mor-

10

I3

20

30

35

40

50

53

60

-and process.

[l
1+g
- .
.t
L

opelate the piston is exhausted alternately 1

from the opposite sides thereof and is deliv-

tars to pulp the pulverized ore, and passing
thence through the strainer 24 may be hus-
banded and used in any subeequent Oor nec-
essary washing treatment.

The apparatus is made in such manner and
in such number of parts and so connected to-
gether that its several parts may be readily

transported on pack-animals to any desired

locality and then readily assembled for oper-
ation.

It will be seen that with a plant such as I
have illustrated and described ores which
would otherwise be inaccessible or valueless

on account of the cost of treatment may be

profitably worked by my improved apparatus
_ It will also be seen that even
where the conditions might afford a sufficient

supply of water for a boller and engine my
improved plant may be used more economie- |-

ally than those ordinarily employed.
As an illustration of the advantages and ef-

fectiveness of my improved plant I may state
that a two-stamp mill having a minimum ca-
pacity for treating one and a half to two tons

of ore per hour can be successfully operated

with a column of water one hundred feet high

and one-half inch in diameter and that a
column of water the same height and of less
diameter will operate the same mechanisms,
although at a less rate of speed.

Having deseribed the construction and ad-
vantages of my improvements, what I claim
as new, and desire to secure by Letters Pat-
ent, 18—

1. A stamp-mill consisting of one or more
mortars and dies mounted in a snitable frame,
mechanical means for lifting the dies, and a
closed conduit for directing a column of wa-
ter from an elevated source by gravity alone
directly to the die-lifting mechanism, where-
by the dies after being lifted are permitted
to fall by gravity and independent of the lift-
ing meehamsm substantially as hereinbefore
Set forth.

2. Anore-milling plant cousisting of one or
more mortars and vertically - reciprocating
dies mounted in a suitable frame, a c¢ylinder
and piston also mounted in said frame, means
intermediate of the piston and die or dies for
moving the dies upwardly with the piston; an
elevated water-supply; a pipe or closed con-
duit leading from the water-supply, and com-

municating directly with the eylinder and pis-

ton and a free exhaust leading from the cyl-
inder, substantmlly as and for the purpose

set ferth

3. A stamp-mill consisting of one or more
mortars and dies mounted in a suitable sup-
porting-frame, a hydraulic eylinder with sait-
able valve-ports and piston, adjacent to and
in fixed relation with mortars and dies, a hose
or pipe connected at its lower terminus with
the hydraulic c¢ylinder and at its upper ter-
minus with an elevated water-supply, and

|

743,860

means intermediate the hydraulic piston and

the stem or stems of the mortar-dies for lift-

ing and releasing the dies, substantially as

herembefore set forth

4. In a stamp-mill plant for treating ores,
a suitable hose or pipe connected at its upper
terminus with an elevated water-supply, and

at its lower terminus with a hydraulic eylin-

der and piston; one or more mortars and dies
mounted in a suitable supporting-frame, the
dies arranged to reciprocate within the mor-
tars and having vertically-extended stems; a
hydraunlic cylinder and piston adjacent to the
mortars, and having a stem or rod connected
to a walking-beam lever; means intermediate

of the walking-beam lever and the stem or

stems of the dies for lifting and releasing the
dies, and means for admitting and exhaust-

ing the water column to and from the hy-

draulic eylinder, substantially as and for the
purpose set forth.
5. Inastamp-millsuch as described,in com-

'blnatlon with a pair of mortars mounted in
vertically-movable yokes or bails, and pro-

vided with dies adapted to be lifted and to

fall by gravity, and means for lifting and re-

leasing the dies, an ore-crusher meunted in

the stamp -mill frame above the mortars, and

means intermediate of the mortar yokes or
bails and the vibrative jaws of the erusher for
alternately vibrating one jaw of the crusher

‘and holding the opposite jaw in rigid relation

to the vibrating jaw, whereby the momentum
shock of thefalling dies is utilized to operate

75

30

Qo

95

1072

the crusher, substanmally as hereinbefore set

| forth.

6. In combination with the mortars and
crusher mounted in the stamp-mill frame,
vertically-movable yokes or bails supporting
the mortars, toggle-levers horizontally dis-

105

posed and connected with the vibrative jaws

of the crusher, housings at the upper end of
the yokee or balle for confining and operating

apon the adjacent ends of the toggle-levers,

and vertically-movable dies adapted to lift

I1I0O

the yokes or bails during their ascending

movement and to force the yokes or bails
downward Dby their gravity or momentum
shock, substantially as and for the purposes
set foth |

7. In combination with a pair of mortars
mounted in vertically-movable yokes or bails
and 4 crusher arranged above the mortars, a
deflecting -feed- plate intermediate the mor-
tars and- the crusher, and adapted to be vi-
brated by the alternate ascent of the mortar-
bails, whereby the product of the crusher is
alternately fed to the mortars, substantmlly
as hereinbefore sef forth.

8. In a pld,nt, such as described, in combi-
nation with a pair of mortars and dles and a

hydreulle piston,awalking-beam lever mount-

ed in the frame and connected with the hy-
draulic piston, lateches ateach end of the walk-
ing-beam lever, and lateral lugs or projections
upon each of the stems of the dies adapted to
contact with the latches of the walking-beam

I15
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lever, substantially as and for the purposes | stamp head or die; means for lifting and re-
set forth. | | | leasing the die; a mortar receiving a vertical
9. In a milling plant involving a crusher, | movement through the impact of the die; a
mortar and die, with the mortar adapted to | erusher; and connections whereby the mor- 135
5 vertical movement resulting from the impact | tar actuates a movable jaw of the crusher.
of the die, means intermediate the mortar In testimony whereof 1 affix my signature
and crusher for transmitting the vertical | in presence of two witnesses. -
movement of the mortar and the momentum | = JAMES C. ANDERSON.
shock of the die to the crusher to operate the Witnesses: -
ro latter, substantially as set forth. - | - D. G. STUART,
10. In a stamp-mill, the combination of a W. M. HoLLIS.

Mo e
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