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" To all whom it maz Y CORCer:

Be it known that I, WILLIAM BALL, of

Chicopee, Massaehuqetts, haveinvented anew
and . useful Improvement in Machines for
Crushing and Grinding Ores, &c., of which
~the follomnﬂ* 18 a full, cleal and exact de-
-~ seription, refelencebemw had 130 the annefed

_dla,wmﬂ*s |

I‘lgme 1is 'a velucal SeCtIOIl thl 011011 Lhe_-
Fig. 2 is a top view of |
Fig. 5 1s a plm ot I

1111dd]e of the mill.
- the concave and 1ollers
- the sereen or sifter. |

- My mill belongs to 'tha,t elass whe1e balls -
- are used in the concave forgrinding, the balls

being carried 1011nd by a Wewhted mble rest-
- ing upon them.

My 1mpmvement coilslcstq chiefl y,in apply- _-
.1ng the pressure obliquely to the vertical di- |
ﬂ,metel of the balls, instead of the mode hith-

erto practiced, w hele the pressure is applied

: directly upon the top of the balls, and I find

that thisimprovementembraces many advan-
The grinding oper-
‘ation of the balls is thrown where 1t 1s most
favorably conducted over on the bottom or

- bed. of the concave, and the erushing oper-
~ation of the balls is thrown to the sules of the

- concave near .to the. feedlnﬂ'-pomt In the
~machines where the pressure is- made upon

. the top of the balls, known as the “ turn-table”

‘machines, they are limited to low velocities,

- while the velocity of my machines is usually

~ double that of others. I am familiar with a
- machine of this class patented by J. W. Coch-

~rane and find by actual trial that I can per- !

- form in a given time about three times the
amount of work - done in his machine. My

- follower, being near the center of the ma-

chme,, allows, also,bettm opportunityfor feed-

- 1ng in the material to be ground, and- there !

1S adso a varying pressure upon the material

to be ground incident to-the lateral or oblique
| &ctlon of thefollower, as will be seen by refer-
As the followerrises and falls,

~ence to If1g. 1.
the pressure will vary accordingly, the press-

~ure being greatest when the follower is at its
- lowest point, the balls and follower ton“ethel
- acting like a toggle-joint. -- '

Anothel feature of nnprovement in this

| -machme 1s 1n the connection of the follower

with the driving-shaft by means of a univer-

ticles—

clined surface G.

| one of the er ushmfr balls bhould be pushed

up the pressure shall be continued upon the

- other balls and preserve the parallelism of
the shatt.

Another nnplovement in this machine is
in placing the sereen ov sifter in the center
of the machine, or rather, I may say that by
virtue of my fir st-named improvement I am

~enabled to ﬂwe the sereen tlm (1651mble po-

51t10n . o
- Fourth. T have formed the scereen in Such

1113,1111(31 that it does not choke, for two rea-

sons—viz., as it. screens upwmd the larger

particles will fall away from it, andlight par- o
such as wood, &e. '——'—-sue swept off by
| the revolving euuent% in the opelatlon of

or mdmﬂ

- Inthe dl&winn‘s, A 1eplesen ts the ﬂy-wheel o

......

ing fgrceJ B, the. dmvuw-shaft C the tol- '

lowe1 which is made concave on the surface

opposed to the ba,llq, D, the balls; E, thecon- - '

cave; (3, the screen, and F the escape-pipe.
The follower 18 conneeted with the driving-

shaft by means of bolts R, projecting from
the plate or disk P on the foot of the shaft,

which enter holes S S in the top of the fol-'

 lower, thus for ming what I eall the * rocking
The cap of the screen X is closed, so:
that the screening is all done through the in- R
“The bolts R have sufﬁment_ S

qtep '?J

play in the holes in the follower to allow them

freedom of motion in all directions to aceom-

moda,te the action of the machine. |
The whole machine is made of iron and of

great strength, and the diameter of the i 11011._ R

balls T am using at present is two feet. -
Of course it will appear that the efﬁeleney

of my crusher will not depend upon loading

the disk or the driver, as the balls in my ma-
chine are driven with ﬂtemt velocity and oper-

ate. by centrifugal 101(3(3- the pressure being
‘1o more upon them than is necessary. to give

them the required motion.

I am aware that crushing:- nmelnnes have

been made. simllarin some 185pect‘s to mine—
viz., In the use of balls made to revolve by

mea,ns of a flat plate or disk resting upon the -

top of the balls, and this disk loaded so asto

give cerushing fowe to the balls, and to these

d@VlCEb 1 la,y no claim; but I regard my in-

- sal ;Jomt, S0 that whenevel flom obstl uctions I Ventlomnd impr ovement as con515t1110 chmﬂ; .




Lo

in the manner in which T apply pressure to |
“the balls and the adv antages resulting there-
from, and

Therefore I claim as my invention and do-

sire to secure by Letters Patent—

1. The mode, substantially as herein de-

seribed, of applying pressure to the balls—
that 1s to say, making the pressure diago-

nally or obliguely to the line of axis of the

pressing-shaft, or obliquely to the vertical
di'mneter of the balls, ag a distinet feature
from that which isknown as the “ turn-table ”

machine, where the. pressure is on the top of

10,754

the balls, this o'bliq'ueq pressure beinfﬂ,{fécfed

by the curved central driver orits equw‘ﬂent, -'

a4 hereumbove set forth.
. The rocking step, in combination with

-the obhque pressure upon the balls, In the

manner and for the purposes set forth.
Making such sereen with a conical head

_ hm ing the lower or conical surface the sereen-
ing palt for the purpose specified.

WM. BALIL.
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