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To all whom it may concern:

Be it known that I, HORACE J. CLARK; a
citizen of the United States, residing at W est-
field, in the county of Chautauqua, State of
New York, have invented certain new and
useful Improvements in Ore-Mills, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
Ings. | |

This invention has relation to machines for
breaking stones, ore, and other substances.

Among the principal objects of the inven-
tion are to reduce the cost of manufacture,

secure facility of transportation by dispens-

ing with parts having excessive weight, in-
crease the capacity of this class of machines,

“and faecilitate their erection and use at points

distant from its manufacture.

Other objects and advantages of the inven-

tion will appear in the following description,

and the novel features thereof will be par-

ticularly pointed out in the claims.
Referring tothe drawings, IFigure 1is a side

elevation with parts in section, showing the

internal construction of a machine embody-
ing my invention. TIig.2 is aplan. Fig. 31is
a side elevation illustrating a series of ma-

chinesembodying myinventionand connected
with a single motor, and Fig.4 is a transverse

vertical section on the line = of Fig. 1.
Like letters refer to like parts in-all the
figures of the drawings. | _.
A represents the base or foundation on
which the working parts and their accessories
are mounted. The base is provided with a
recess A’, in which are arranged the stamps,

the dies, and the pulverizers or rockers, as
well as other accessories when all are em-

ployed.

The simplicity of construction of the base
A is an important feature of my invention,
both as regards the facility with which itcan
be provided in mining sections and the nat-
ural adaptation existing to the labor and
stress-which are put upon it when the ma-
chine is in operation. Inmining sectionsthe
case is provided by simply cutting down and
squaring up the body of a tree and cross-cut-
ting the same to form the recess A’. It can
even be made by bolting together a number
of timbers where treesof sufficient size to form

|

| The end walls of the recess receive the direct

and full force of the blow of the crushing-
hammer on the end of the grain of the wood,
and thereby resist most efficiently the wear
and deterioration of the machine in what are
acknowledged to Le the weakest and most

tried parts of existing forms of similar mech-

anisms. The base is also self-containing, as
the motor for operating the moving parts is
mounted thereon. |

B represents the e¢ylinder of a motor, which

is adapted to bs operated by steam, com-
pressed air, or any other well-known motive

force—that is to say, instead of employing a
steam-cylinder as the motor an electrical or
other motor mav be employed, the important
condition being that whatever motor is em-
ployed it shall be mounted directly on the
base. |

B’ is the supply, and B? the exhaust, of the

motor shown in thisinstance. B®isthe valve-
chest thereof, the rod B* (see Fig. 2) of which
is provided with adjustable nuts B5°, between
which and encircling the rod is a tappet B°,

' which isrigidly mounted on or connected with

the piston B" ~ The piston-rod B? may be in-
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tegral and extended along over the base, or -

a coupling B® may beemployed to connect the

piston-rod proper with the stamp-carrying

rod C and any other construction. Bearings

(’—one at each end of the recess A>—are pro-

vided and secured to the basein any suitable
manner. . B
D represents the stamp or hammer pro-
vided with a shoe D’. Thestamp orhammer
D is mounted directly on the rod C,;and may

be rigidly secured thereto, so that it may be

reciprocated by the motor B and coact with
the dies E. A preferable construction, how-
ever, is to mount the stamp so as to recipro-
cate on the rod C and to provide cushioning

devices F, which in this instance consist of

springs encircling the rod C and regulated in
their tension by clamps F’, which may be
moved toward and away from the stamp for

‘that purpose. I deem it important at this

point to state that a horizontal reciprocating

‘stamp connected directly with the piston-rod
of a motor and provided with a single stamp
proper or working face or shoe D’ is a very

effective means for the purpose in view.  In
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the base in one piece are not to be found. | such construction I would therefore prefer- -
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ably employ but one cushioning device T,
and that at a side (preferably upper) of the
hammer opposite its working-face of stamp
proper. 'T'he purpose of the cushioning de-
vices 18 to neutralize in a measure the stress
upon the machine. arising from a reciproca-
tion of the heavy hammer, the approximate
welght of which is five hundred pounds, it
being the heaviest piece in the mill. The
cushioning devices have another object, in
that upon the first impact of a shoe upon the
stone resting against the die the stone is
broken, and in the act of breakingitthe cush-
loning device is compressed, whereby power
18 stored therein and the breaking blow is
1mmediately followed by a erushing action
on the part of the stamp. In practice the
cushioning devices are set at such a high ten-
sion that a moderate reciprocation of the
stamp by the motor does not bring the shoe
into contact with the die, although this par-
ticular adjustment is not adhered to, it being

mentioned to bring out more clearly the fact

that there 1s power stored therein to do effect-
1ve work, as above described. |

There are secured to the stamp hoods G,
which, in connection with the similar over-
lapping hoods G’, projecting from the recess,
serve the purpose of retaining within the hat-
tery proper particles of stone, which might
fly from between the shoe and die in the act
of crushing. |

A casting or plate H is arranged in the
bottom of the recess, and castings I protect
the walls of the recess and are adapted to re-
ceive the studs K’ of the dies E, which are
made square in cross-section, in order that
unequal wear of the face may be compen-
sated by turning the die and inserting it in
a reversed position into the casting 1.

Rubber or other cushions I’ may be placed
between the castings Iin the end walls of the
recess. oSimilar cushions may also be ar-
ranged between the die and die-seats.

The box or trough, I'ig. 2, constitutes par-
titions extending longitudinally in the recess
of the base or in the battery proper, which
partitions separate the battery into three sec-
tions, in the middle one of which the stamp
operates to accomplish the crushing. The
two outer compartments are formed by cast-
ings or plates IS, suitably secured to the base
at thesides. These preferably do notextend
to the top of the base, as clearly shown in
Fig. 1.

In the partitions J are openings J’, Fig, 4,

which communicate with troughs J? the in-
clined walls of which are provided with
sereens J° and screen-protecting grates J*
These troughs provide means for the intro-
duction of material into the middle compart-
ment for the purpose of crushing it and the
egress from said compartments of the crushed
material, which passes through the grates and
screens into the outer compartments. Water
may also be introduced by the same means,

or independent pipes may be provided, as  illustrated clearly in Fig. 3 and requires no
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shown at I, Iig. 2. A hopper may be pro-
vided upon one or more troughs, asindicated
by dotted lines I/, Fig. 2.

Within the outer compartments K K’ pul-
verizers orrockers M are arranged when em-
ployed in connection with the stamp, and
these pulverizers or rockers are pivotally
connected with the stamp-rod and rest upon
the bottom plate of therecess. The pulver-
izers may be made of a single casting and
with plain working-faces, as shown in Fig. 3;
but it is preferable to construct said pulver-
izers in sections, as clearly shown in Iigs. 1
and 4, and to connect said sections by suit-
able bolts passing through slots M’ in one
section and seated in the companion section.

30

Right and left screw-threaded Dbolts M? may

be employed also to maintain the adjustment
of the sections upon each other, whereby any
wear of the working-face may be compen-
sated.

In J¥igs. 1 and 2 1 have illustrated one
means of preventing a longitudinal move-
ment bodily of the pulverizers along the bot-
tom plate II. The means illustrated in this
instance for said purpose comprise a rack-
bar M? formed or fixed on the hottom plate
LI, and tecth M*on the peripheral edge of
the pulverizer. The plates of the mill, when
the Invention is embodied in a quartz-mill,
are arranged on a table N, (see Tfig. 1,) upon
which and the plates thereon the erushed and
pulverized material is conducted over the
plates K and K’ of the battery.

A knocking-table O may be employed in
connection with the plates to treat the con-
centrates flowing from the plates. In this
mstance the table O is suspended at the side
of the base by links O/, pivoted to the side
and to the table,and is operated by any suit-
able mechanism~—{for example, a hammer O?
pivoted at O° to the base and projecting into
the path of the rod C, which has a pin O
which at each outward travel of the piston-
rod is brought into contact with the hammer,
so as to cause 1t to strike the knocking-plate.
These parts may be adjusted in accordance
with the skill and judgment of the construeter
and user 8o as to deliver a blow of the re-
quired power.

The purpose of the tappet B°is to regulate
the supply of steam in accordance with the
work being performed by the stamp, and is
in its nature and operation similar to well-
known adjustable cut-offs. It will be noticed
that in case a stone breaks easily the piston
moves quickly forward, and the tappet mov-
ing with it quickly shuts off the steam. On
the contrary, if the work is harder than the
average the reciprocation of the stamp is re-
tarded, and the cutting off of the steam is
similarly retarded, so that the supply is ex-
tended any time in accordance with the work
to be performed.

1The facility with which the principal ele-
ments of this machine may be duplicated is
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- special deseription, asitisa mere duplication.
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It may be remarked, however, if desired, a
motor can be applied at each end of the series
of mills; but as this would require synchro-
nization of a motive agent, it is deemed pref-
erable to increase the power of the motor, as
required.

It is apparent that other constr uctions of

amal gamating tables and plates and of knock-

ing-ta,bles may be employed than those herein
shown and described. It is understood that

these parts are duplicaled, there being a set

upon each side of the base, and that material
is delivered from each of the outer compart-
ments onto said tables; but 1t will readily be
seen that such an inclination can be given to
the bottom of the battery proper astodeliver
the material at one side only, and, if desired,
but one pulverizer or rocker M’ may be em-
ployed, and that other pulverizers or rockers

- than those which are constructed to oscillate

“tudinally its working-face.

30

might receive motion from the hammer or
from its reciprocating and adjacent parts.

It will be noticed that the stamp proper 1s-

connected with the reciprocating mechanism
at one side of aline extending through longi-
(See Fl” 1.) By
this particular feature of constr action I adapt
the stamp to be reciprocated horizontally
without complicating the mechanism em-

- ployved and without the necessity of arrang-
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ing the means of reciprocation within the

battery, where it would be subjected to undue
abrasion by the material being crushed.
The direct pivotal connection of the pul-
verizers or rockers with the stamp results in
two important advantages. The one is that
it utilizes the weightof thestampat the work-
ing-face of the pulverizer,and theotheris that
the welght of the pulverizers or rockers act
to neutralize any springing out of a working-

- line on the part of the stamp, and these fea-
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tures of the mode of operation I consider of
great value, and hence 1 do not wish to be
understood as limiting my invention to the
reciprocation of the stamp by means which
are connected with 1t only at one side of its
working-path. |

- What I claim ig~-

1. A h0117013‘(&11}?-1eclpmcatmﬂ* ore-stamp

operating to crush at either end, in combina- ]

tion with a die arranged in line Withits work-
ing-face, substantially as specified.
2. A reciprocating ore-stamp having work-

ing-faces on 1ts opposite ends and operatively:

supported at a side of its working faces, and
a piston-rod serving also as a guide for the
reception of the stamp, in combination with
dies arranged at the opposite ends of the path
of the stamp, and a piston-rod extending
through the stamp and through fixed bearings
on either side thereof, whereby said piston-
rod acts also as a guide for the reception of
the stamp, substantially as specified.

3. The combination, with the piston-rod of
an engine, of a stamp carried by the rod and

dies arranged in the path of the stamp and

opposﬂ;fe each end thelcof subqtantmﬂ_y as

specified.
-4, T'he combmatmn with the plston—lod of

an engine, of a stamp movably mounted on
sald rod, which rod passes through the stamp

and through bearings on either side thereof,

and cushioning devices arranged on the rod,

-one at éach su:le of the btamp substdntlally

as speciified. |
5. The combination, with the piston-rod of

a steam-engine, of a stamp movably mounted

thereon for reciprocation and through which
and through bearings on either side thereof
the piston- 1od e}.tends, and adjustable cush-
ioning devices arranged one at each side of
the stalnp, substammlly as specified.

6. The combination of a reciprocating

stamp and arocking pulverizer pivotally con-
nected with the stamp, substantially asspeci-
fied.

7. The combination of a 1emp100atmﬂ'

stamp, dies coacting therewith for crushing
purposes, and 100k1ucr pulverizers, Substdn-

tially as specified. .
8. The combination, with the piston-rod of
a steam-engine, of a stamp mounted thereon

for reciprocation, and rockers pivotally con--

nected with the stamp, santantmlly as speci-

fied.

9. The combination, with the piston-rod of
a steam-engine, of & stamp motunted thereon
for reciprocation, and rockers pivotally con-
nected with the stamp and provided with
means to prevent movement of their working-
faces other than about the pivots thereof
substantially as specified.

10. The combination, with the plstonurod
of a steam-engine, of a rod arranged in line
therewith and connected t-hereto, a stamp
mounted on the rod for reciprocation, cush-
loning devices arranged one at each side of
the stamp, rockers pivoted to the stamp and
provided with teeth, and a bed provided with
teeth meshing with those of the rockers, sub-
stantially as spemﬁed |
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11. A base having a recess therem in com-

bination with a cylinder, of a motor mounted

| on the base, a rod connected with the piston

of the cylinder and mounted in a bearing on

11§

the base beyond the recess, dies auann'ed on
the end walis of the recess, and a reciproca-

tive stamp mounted on the rod and moving -

between the dies, substantially as speeiﬁed;
12. An integral base having a recess and
having castings forming die-seats and longi-
tudinal partitions, combined with a recipro-
cating stamp, substantially as specified.

13. An integral base having & recess and

castings for dividing the recess into three lon-
citudinal compartments, combined with the
stamp and rockers, substantially as specified.
- 14, An integral base having a recess, cast-
ings forming end, side, and bottom walls, and
partitions, the latter provided with screen-

‘openings, combined with the stamp and rock-

ers, substantially as specified.

15. The combination, with a base having a
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recess forming a space for a battery, of a motor | with the stamp at the top thereof, substan- 3o
mounted on the base, a bearing also mounted | tially as specified.
on the base at the end thereof opposite the 21. The combination of astamp D, the rock-
motor, a rod connected with the piston of the | ers M, provided with the teeth M and the

5 motor and extended longitudinally through | bottom plate II, provided with the rack-bar

the recess, and a stamp mounted on the rod | M? substantially as specified. 35
and extending into the recess, substantially 22, The rocker or pulverizer M, formed in
as specified. : 1 sections, with the distance between the axis

16. The combination of a reciprocating | of the rocker or pulverizer and the bed fixed,
1o stamp having a hood, with a battery having | and securing-bolts for maintaining the radius
a hood overlapping the hood of the stamp, | of the rocking crusher by adjusting said bolts 4o
substantially as specified. | to compensate wear, as set forth.
17. The combination, with the piston-rod of | 23, The combination, with the seetional
a motor, of a stamp mounted on the piston- I rockers M, of the adjustable securing-holts
15 rod,and a tappet also mounted on the piston | and the spacing-bolts M2 arranged at sub-
and movably connected with the valve-rod, | stantially right angles thereto. 45
substantially as specified. : | 24, The combination, with the piston-roc
18. The combination, with the piston-rod | of a motor, of a series of reciprocating hori-
of a motor, of a stamp, dies for co-operating | zontal stamps arranged inline with each other
20 with the stamp, a knocking-table, a hammer, | and in the same vertical plane with said pis-
and means connected with the piston for op- | ton-rod, and through which the piston-rod ex- 50
erating the hammer,substantially asspecified. | tends, substantially as specified.
19. The stamp D, in combination with the In testimony whereof I affix my signature in
rod C and with the springs If, a spring and | presence of two witnesses.

25 collar being arranged at each side of the A T ADIE
stamp, and adjustable collars F/, substantially ' HORACE J. CLARK.
as specified. | Witnesses: |

20. The stamp D, in combination with the - HEATH SUTHERLAND,

rockers or pulverizers M, pivotally conneected | L. C. HILLS.
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