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- To all whom it ma{z/ concern :

" Be it known that I, JorN T. DAVIS, of the
city and GOHHE‘& of Sem Francisco, and State

~ of Qalifor nia, have invented an Impwved Ore
& Cruasher and Pulverlzel ‘and I hereby declare
the following to be a fu]l clear, and exa(,t de-
seription thereof |

- My invention relates to certain improve-
ments in ore crushers and pulverizers; and my
10 Improvements refer more particularly to a de-
. vice in which a grinder or pestle revolves with
~an eccentric motion in a mortar.

My 1mprovements consist in certain details

of construction, which are more fully described
15 in the M,(,Ompsm'ymﬂ drawings, in which—

qule 11is a vertical bectlonal view. Fig

is a plan view.
The device is C(}m]}{)sed of an outquflb case or
mortar, A, e¢ylindrical in form, but slightly
20 flaring at the top, so that th(, dies may be
| WEdﬂLd in, as hereinafter described. A pro-
jecting flange, a, is formed around the top of
- thius mortar, by means of which it is secured
- to the hame This mortar is. made in two

25 parts, the bottom ‘A’ being removable and be-

ing secured to the cylindrical part by means

' : Of the flange )/, which is bolted to the: flange

b on the upper eylmdrlcal portion, for the pur-
- pose hereinafter described. Insu]e this mor-
30 tar are placed the removable dies BB’.. These

 dies are made in sections, and are prevented

from turning Ly the flanges or ribs ¢ on their
~backs fitting into corresponding grooves d.

formed 1n the mortar or case.

. 3z The dies B in the cylindrical por tion of the

" mortar extend down to the ﬂange at the lower

~end of said eylindrical portion. The dies B’
- are formed separately, and cast to fit into the
. bowl-shaped portion A’ of the mortar. Inin- |
-~ 4o serting the dies the ribs ¢ are shpped into the

~grooves untila solid bearmg is reached, when
 they are held in place. |

- The die in the bottom or bowl shaped por-.._
~ tion of the mortar wears ont most rapidly, the.

o 4t upper die outlasting half a dozen of the lower

ones. Were it not for the fact of my being

- enabled to remove and change the Jower one
~without disturbing or changing the upper one,
considerable expense and loss of time would

5o be entailed. As it is, by removing the bolts
joining the flanges b b the lower bowl- shaped
portmn of the mortar A’ can be taken ot’f aud

the die renewed as frequently as neceSsaW |

without touching the upper portion.
The dies B'in thc upper part, A, of the mor-

| tar cannot slip down, as the upw .;udl\ ﬂdl"lll;,
shape of the eylinder keeps them wedged in

place. The die B’ being replaced, the bottom

of the mortar'is put back again in position.

The upper die may- be remove(l without

touching the lower one by lifting 1t up out
of the (,ylmdllc&l portion of the mortar. The

two dies are so formed that the depth ot the

| depressions between the corrugations. gradu-
ally decreases toward the bottom, so ‘hat the
ore will be ground finer at the bottom, as

hbremafter debulbed

“The grinder or pestle C is made pefu shaped,
roundmg at the bottom and tapering toward

the top. - This grinder 18 made in one casting;
but the shoes ¢ ¢ are made removable. Tht.,
lower shoe, ¢/, is made to fit over the lower
bulb - sh{med portion of the pear-shaped

| 01‘111(161 and the upper bhoe e, slips down like

a slceve over the upper p.«ut both being kept

or Hanges formed on them fitting into grooves,

in the same manner as the (lles are held in

place in the mortar. These¢ shoes have grada-
fxl]y-de(,remﬂnﬂ spaces between the corrnga-

die, as shown. In this way either the aupper
or lower shoe may be removed and changed

Wlthoub (hsturbmo the other, 1n the same man--

ner as the dies are changed.
A step, 7, is placed at the bottom of the mor-

'tar whieh projects up through the discharge-
'openm ¢, and su&tmn\\theqszgght of the

orinder b fitting into a shallow sockefin the

center of the bottom of the shoe, as shown.

!
"
I"I

This step is fastened to a cross-bar-o

D, hinged at p, by means of which it ma,y be
._rmsed or lowered through the medium of a
‘serew, s, passing through the free end of D

and bearing against a projection, &', on the
frame, and thus raise or lower the grmdel C,

‘to increase or decrease the discharge and reu*-
ulate the fineness of the grinding.

An eccentric and rotary motion is imparted
to the grinder, giving a rabbing and very ef-
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5
in place and prevented from revolving by ribs

8o

“tions, corresponding to those on the dies, and
“the point of junction of the upper and lower
shoe is at the junction of the upper and lower
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fective ﬂ*rmdmg action at the bottom. The

shaft B has an ad] ustable collar, ¥/, above one |
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9 229,38%

of the girt-timbers, and the weight of the shaft
18 thus sustained by the collar. At the lower
end of this shaft is an eccentrie, I, fitting into
a slot, m, formed in the center of the’ grinder
C,asshown,andextending down into the upper
end of the grinder. The point of eccentricity

18 thus placed within the revolving center of |

the grinder, and this point is adjustable, so as
to obtain more or less throw or eccentric mo-
tion to the grinder C. The object of this ad-

Justability of the eccentric motion is to regu-

late the throw of the grinder to suit the char-
acter of rock under treatment, and also to keep
the opening in the throat the same as the shoes
and dies wear away. -

When the machine is first started up the
collar on the shaft is so adjusted by means of
a set-screw that the eccentric just enters the
slot. in the grinder. The grinder will then

move 1n the radius of a circle struck from the |

point of the throw of the eccentric diagonally
across the grinder to the Lottom of the shoe
on the grinder, and the form of the bottom of
the mortar is in a corresponding curve. As
the wear of the shoes and dies comes mostly
on the bottom, the lowering of the eccentric
into the slot in the grinder by means of the
collar and set-screw on the shaft keeps the
radius of the circle the same as the iron wears
away—that is, the shoes of the grinder may
at all times be kept at the same distance from
the dies of the mortar, even when shoes and
dies both are worn away. '
Where very coarse and hard ore is being
crushed the eccentric may be kept high, so as
to produce only a slight throw. With softer
ore, where a more rapid grinding is possible,

a greater throw is given to the grinder by

lowering the pointof eccentricity, as described.
The eccentric on the end of the shaft fits
loosely in the slot in the grinder, so that a free

vertical motion is allowed the grinder. The

machine can thus free itself when overfed. In
case too much ore is fed, and there is danger
of choking, the packing of ore under the grind-
er will cause the grinder to lift up. As the
grinder thus lifts up the point of eccentricity
1s lowered and more throw is automatically
glven, thusincreasing the grinding action, and
at the same time leaving the discharge-open-
Ing below freer, so a more rapid discharge will
be attained. -

The upper corrugated portions of the grinder
and mortar act as an ore-crusher, the ore being
crushed and broken at the throat, and as it
descends by gravity the space between pestle

and mortar decreases, as does the distance be-

tween the corrugations, and the ore is gradu-
ally reduced. When fine enough to pass under
the mortar it is there pulverized by the grind-
Ing action as fine as desired, this fineness
being regulated by means of the step which
raises or lowers the grinder and adjusts the
discharge - opening. The necessity of first
breaking the ore in a breaker is thus avoided,
the breaking, crushing, and pulverizing being

accomplished in the one machine.

The corrugations of both shoes and dies
gradually decrease in size from top to bottom,
and pieces of ore caunght are gradnally ground
finer and smaller and gradnally work down
toward the bottom, where they are finally dis-
charged.
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I am aware that rolling balls, grinders, or

pestles have been heretofore used in mortars
for crushing ore, and I do not therefore claim,
broadly, such device; but |

What 1 do claim as new, and desire to secure
by Letters Patent, is— |

1. In an ore-crusher, a grinder, C, in combi-
nation with the eccentric I, secured on the
lower end of the vertically-adjustable shaft E,
whereby the point of eccentricity is placed
within the revolving center of the grinder and
18 rendered adjustable, so as to obtain more
or less throw to the grinder, substantially as
and for the purpose herein described.

2. In eombination with the grinder C, with
its regulating-step f and its centrally-extend-
ing slot m, said grinder having an eccentric
rotating motion in the mortar A A’, the eccen-
tric I, fitting loosely in the slot m and secured
to the adjustable shaft L, provided with a
collar, I/, whereby a free vertical motion is al-
lowed the grinder and 1its action rendered
automatically adjustable, substantially as and
for the purpose herein described.

In witness whereof I have hereunto set my
hand. | | |

JNO. T. DAVIS.

Witnesses:

CHAS. G. YALE,
FRANK A. BROOKS.
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