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(No model.)

To all whom it may concern :

Be it known that I, BENJAMIN HERSIEY, a

- citizen of the United States, residing at Krie,

IO

'“ grmdm g or crushing devices in their travel ing

20

20

35

in the county of Erie and State of Pennsyl-
vania, haveinvented new aud useful Implm e-
ment% in Machines for Reducing Ores, of which -

lh(., following is a speuﬁmtlon.

The object of my inventionis to 1}1*oduce a
machine for crushing and grinding ore in
which the ore as rapidly as reducefl to the de- |
sired degree of fineness is autamqtluﬂly re-

moved, that portion of the material remaining
in the maclnne being subjected to the further

action of the cmshmg and grinding devices:

to reduce it to the condition required.

One of the essential features of my inven-
tion consists in an elevating mechanism trav-
eling in a trough or vessel and following the

movenients in the trough or vessel for the
purpose of carrying the nmternl upward and
delivering it upon a screen or sieve. which
moves or travels in rear of the elevating mecl-

“anisim.

‘My invention is clearly shown in the ma-
chine illastrated in the ’Lccompanymn draw-
ings, in which—

Figure 1 is a plan or top view; FFig. 2, a ver-
tical sectmnal view on the line z @ of Fig. 1;
Fig. 3, a transverse section through one of the
tI‘Othb or vessels, in frout of: the elevator, to
show the latter aud the arrangement of the

“inclined chute or conveyer, the receiver, and

its seraper or clearer; I'ig. 4, a side elevation,
showing the relative arran gementof the trough
or vessel, the elevating me(,hftmsm the screen
or sieve, and the 111(,11ned chute or conveyer

 below the latter; Iig.b,a detached perspective

view of the vibrating screen, the chute or con-
veyer below the same, and the crank-shaflt
which vibrates the screen. Tig. 6 is a broken

view, showing a portion of the projection or
device on the rim of the trough or vessel for:
lifting theelevating mechanism; Fig. 7,atrans-
verse sectional view of a m0d1ﬁcat10n. |
In Figs. 1 and 2 of the drawings 1 have
illustrated two troughs or vessels, D arranged
concentrlcall N Wlth relatlon to each other, aud

1

o

suppmted on a suitable foulumtmu or fmme,
A, to the central part of which is sccurely
bolted a metal disk or plate, B, provided w 11:[1
an upright eylindrical shatt or. ]ouma,l B/, on
which is arranged to rotate a crown- whee] C,
meshing with & pinion, 1% secured to a horl-
zontal shaft, TV, which is provided with a pul-
ley, 14, drwcn by suitable power for the pur
pose of revolving the crown-wheel. . . -

To the upper side of the erown-w heel are se-
curely fastened threering-bearings, ¢’ 0%, which

are DI'OVldell with comcldent semicirenlar re-

cesses, in which are arranged spherical heads
on the inner ends of horizontal shafts f, so as
to constitute a ball-and- SocLetJOmt ‘I'he outer
ends of the shafts / are journaled and adapted
to rotate in a series of link-bearings, E/, which
are connected together by suitable pwotq, one
of the end links of each series being fastened
to a radial arm, I?, attached- at its inner end
to the ring- bealmn before mentioned, said ra-
dial arms tormmg what I term “ draw -bars,”
“as they are the draft medium for impelling or
drawing the grinding or crushing wheels or
rollers and the movin o parts of the &ppamtus,
hereinafter described, around the trough or
vessel. The shafts / over ang the troughs or
vessels, and the ﬂundmg or uushmﬂ‘ wheels
or rollers E and G are securely f.:tsteued to and
revolve with the same, so as to travel in a cir-
cular path in the thllﬂth or vessels in. which

| the material to be crushed or ground is placed.

As shown, the wheels or 1‘01161‘5 for reduc-
ing the ore 'ue arranged in series of tbree in
Such manner that one of the semes shall run
in the inner and two of cach series in the outer
trough or vessel, or vice versa. The vertical
Walls of the troughs or vessels are flat or
smooth on their uapper edges, and serve as a
guideway or track for two flanged w heels, K,
which support an elevating mechanism com-

posed in the present cxample of an endless

apron, I, traveling around pulleys a a, sup-
ported in the frame-work I of the elevating
mechanism by means of axial shafts, said apron
being furnished with suitable buckets, as more
clearly illustrated-in Figs. 3 and 4.
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upper pulley, «, are provided with pulleys K2

and K around which passes a belt, ¢, where-
by a travelmn‘ movement is 1mparted to the
apron carrying the elevating-buckets. The
axlal shaft of the wheels K is supported and
rotates in arms b b, bolted to one of the draw-
bars I#%, which arms serve to brace and sup-
port the elevating mechanism.

To a ring, ¢, on the upper side of the erown-
wheel is attached a bar, N, which is bent up-
wardly and then outwardly to an inclined
position, as shown in Fig. 2, and on said arm,
which 1s preferably bifurcated, is attached an

inclined chute or conveyer, N/, which is so ar-

ranged thatit prejects a sufficient distance to
overbang the outer trough or vessel. (See
Figs. 1 and 2 )

Above the inclined chute or conveyer N/ is
located a screen or sieve, N2, which is sup-

ported by the said chute or conveyer through

the mediuw of pivoted rods d d, so that the
screen is adapted to vibrate back and forth,
and is so arranged as to be adjacent to ,the

apper portion of the elevating mechanism.
28

(See Fig, 4.) |
The axial shaft of the wheels K is provided
with a pulley, ¢, which transmits motion

through a Dbelr, e to a crank-shaft, €2, sup-
.ported by arms € ¢’, attached to one of the

draft-bars LK%, a pltman ¢!, connecting the

crank of the said shaft to the screen or sieve,

whereby when the crank-shaflt is rotated the
screen will be vibrated baek and forth above
the chute or conveyer N. -

1t will be scen that each of the troughs or

vessels 1s provided with an elevating mechan- -
1sm and a vibrating screen substantmlly alike,

except that the inclined chute or conveyer of
the outer trough or vessel is arranged to dis-
charge.thematerial passing through the sereen
or sieve 1nto a suitablereceiver, R, Figs.1 and
3, from which it can be dehvered 1nt0 any suit-
able vessel.

IFor the purpose of clearing the receiver of
the material and preventing accumulation

therein of the same, I arrange a fixed scraper,

S, to project downward, as shown in Iig. 3, so
that as the said tmvelmw receiver R is car-
ried around the scraper will pass through it
and clear it of all material therein, thus pro-

viding efficient means for dl%chargmg the ma-

terlal into some suitable receptacle or vessel
located for its reception. |

The upper edges of the vertical walls of the
inner trough are each provided for about half

its clrcumference with a 1)r0Ject10n I?, which

18 inclined at each end, (see Fig. 6,) the object
of which isto lift or rmse the elevating mech-
anism in order that it will not operate to car ry
up any material for a certain length of time,
which lifting or raising iseffected by the wheels
K riding up the mclmes on the projections P,
which will be obvious without further expla-
nation. - The object of this is to prevent the

elevating mechanism from raising any ma-
terial until the operation of grinding or crush-
ing has advanced somewhat.

i as the vlbratmﬂ' SCreen or sieve.

I will now proceced to descube the operation
of the machine.

The ore to be ground or crushed is intro-
duced in any suitable manner into the inner
trough or vessel,. and power is then trans-

mitted to the pulley T?, which, through the

described devices, will rotate the crown-wheel

‘U, and by means of the draft-bars E? a travel-
- 1ng movement around the trough or vessel will

be transmitted to the grinding or crushing
rollers and to the elevating mechanism, as well
At thb CoIm -
mencement of t.he movement it 1s desirable
that the elevating mechanism will be lifted by
means of the projections P, so that the grind-

ing or crushing operation Wln have advanced

somewhat before the Duckets of the elevator
act to catelr and earry up any of the material
until the elevating mechanism has passed the

projections P and rests direetly ou the upner

edge of the vertical walls of the trough or ves-
sel, at which time the material which has been
acted on will be caught by the buckets on the
traveling -endless apron and carried upward
and discharged upon the vibrating screen N2,
which will sift through the finer reduced ore
upon the chute or conveyer N’, and as theouter
end of the said chute or conveyer overhangs
the outer trough the reduced ore will be dis-
charged into the same, where it is again sub-

Jected to the action oi grinding or crushmrr
rollers or wheels, and is again elevated or car-

ried upward by the elevating mechanism in
the outer trough or vessel and delivered upon
a second screen arranged above an inclined

reduced ore into a receiver, R, from which it
can be discharged into any suitable recepta-
cle by means of the clearer or scraper S. The
receiver R is attached to or connected with the
outer projecting edge of the chute or conveyer
N/, s0 as to travel around therewith. Hence
| the fixed or stationary scraper S only acts to
scrape or clear the receiver When the latter

. passes under the same.

The tailings from the respective screens or
sieves are discharged from the rear end of the
sameand fall backinto their respective troughs
or vessels to be further subjected to the action
of the grinding or crushing rollers or wheels,
whereby they are further redueed and the Op-
erations before described are repeﬂted until the

ore has all been reduced to the required fine--

ness and discharged from the troughs or ves-
sels in the autfommtle manner herein set forth.

1t shounld be stated that thescreens orsieves
arc of different degrees of mesh, theinnersieve
or screen bemgtheco..-usel tllGObJGCtOF which
will be obvious.

The crushing or. grinding wheels or rollers
are preferably made of different diameters, and
are so proportioned that the entire grinding-
surface of the trounghs or vessels is utilized and

the machive brought into a compact shape.

It will Dbe obselved that by arranging the
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chute or conveyer, whieh- latter delivers such
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shafts of the grinding or erushing wheels or

| rollers in pivoted links and ball-and-socket
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bearings, as before set foith, they are adapted | wheelin em,h trough or vessel, which of course

to freely move vertically i 111 their traveling

“movements, and thus accommodate the'grind-
ing or crushmn rollers to the varying depth of |

the material in the troughs or ?es.sels without

--lmblllt\ of the b]mfts bmdmﬂ 10 theu Uear

The troughs or vessels are of cireular form,
and their bottom walls recessed or pmvlded
with central depressions, made narrower than

 the main portion of the trough, for receiving
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falsebottoms,upon which the mfitenal 1S p]aeed
that 1s to be ground or crushed.

The troughs and the false bot{oms may for
convenience be made in sections for facilitat-
ing their removal from place to place, fmd for
removal should they become worn.

If desired, scrapers may be secured in such

relation to the grinding or crushing rollers or

wheels as to l(OLp the material to be acted upr-
on at all times directlyin the path of the same.
In IFig. 7 1 haveillustrated the false bottom,

~also the arrangement in a single trough or
vessel of two grinding or crushing rollers.
1 would here state that I do not desire to |

limit myself to the described method of driv-
ing the grinding or crushing rollers, the ele-
vating. mechanism, and the vibrating screen,
as other constructions of driving devices can
be employed without departure from the in-
tent and spirit of my invention.

Any one familiar with the pulverization of
quartz is aware that the force applied is most
effective when delivered on a mass of material
in which the interstices are not filled up with
powder in as fine a state as that to which it is
desired to reduce the entire body. The rea-
son is that sueh portions of fine powder form
a cushion in and on which the larger particles
pack themselves, so that the grinding force
brought to bear on them is not so effective as

‘it would De if they were not thus surrounded.

While many attempts have been made by va-
rious devices — such as screens, revolving
brushes, and even by means of elevators and
screens combined-~to reach the desired end of
keeping the mass free from fine powder, none

have been yet introduced which so commend

themselves as to be found in more than very
limited use.

It is important to provide a machine where-
by the mass may be subjected to the action of
grinding or pulverizing devices, sifted or sep-
arated, and reground as often as may be nec-
essary toreduce the ore to the required degree
of fineness. This I accomplish by means of
the elevating mechanism and vibratory screens
hereinbefore described, which will at each rev-

~ olution around the trough or vessel separate

6o

65

the finer from the coarser portiors of all, or
nearly all, the entire mass under tleatment
1have descrlbed and shown a series of grind-

ing or crushing rollers or wheels arranged in
each trough or vessel; but I do not desire to
limit myself to any definite number, as the
grinding or crushing operation could be effect-
edl by the employment of a single roller or

f

-would travel in advance of the eleva‘rlnﬂ' and

separating mechanism.
Havi ing thus described lm mventlon what L

claim, and desire to secure by Letters Patent

i1§—

1. The combination of a series of trourrhs for
receiving the material to be crushed or ground
devices arranﬂed I said troughs or vessels for

70

grinding or crushmn the nnterlal, and devices °

for elu"ttmﬂ or httmn' the material from one
trough or TLSS&I and dlsclnrgmg it into the
other for the purpose of regrinding, substan-
tially as and for the purpose described.

2. Inan ore-cruashing machine, the combina-

tion of a trough or vessel for receiving the ma-
terial to be ground, a traveling roller or wheel

for grinding or cerushing the materi al, an ele-

vating mechanism travehnn' in the tlough or

roller or wheel for carrying the material up-
ward, and a sereen or sieve moving with the
elevating mechanism, arranged to receive the
m&terml therefrom, substantmlly as described.

80

~\esgel and fu]lowmc- the grmdmo or crushing -

Q0

. The comDbination of a series of concentri-

-cqll y-arranged troughs or vessels for receiving

the mq,telml to be ground or cru%ed a serles

of traveling grinding or crushing rollers or

wheels arranged in said troughs or vessels an
elevating mechamsm traveling in one of the
tronghs or vessels and following the rollers or
wheels for carrying the materia.l upward from
sald troughorvessel,and asereen or sieve mov-
ing with theelevating mechanism, arranged to
recelve the material thereﬁ om, subsmntlallv as

described.

4. The combination of a series of concentri-
cally-arranged troughs or vessels for receiving
the material to be ground or crushed, a series
of traveling grinding or crushing rollers or
wheels arranged in said troughs or vessels, an
elevating mechanism traveling in one of the
tronghs or vessels and followmo' the said roll-

ers or wheels for carrying the materlal upward

from saild trough or vessel, a sereen or sieve
moving with the elevating mechanism and ar-
ranged to receive the material therefrom, and
a chute or conveyer located beneath the sereen
and arranged to discharge the material from
the inner mto the outer adjacent trouoh sub-
ﬁtmtlally as described.

5. The combination of a trongh or vessel for
recelving the material fo be 01"01111(1 or crushed,

a traveling roller or wheel moving in sald

trough or vessel, an elevating mechanism trav-
eling in the trough or vessel and following the
said roller or wheel, and a vibrating or shaking
screen traveling inrear of the elevating mech-
anism and arranged to receive the material
which is ecarried up by the same, substantially
as desecribed.

95
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6. The combination, in an ore crushing or

grinding machine, of a central rotary wheel,

series of radial shafts connected at their inner
ends with said wheel, a series of grinding
wheels or rollers supported by said shafts,
troughs or vessels provided with npright rims,

a 130
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- traveling

D0,

~anism, a screen or sieve moving in rear of the |.
- Jatter, an inclined chute or conveyer movmg
o avith a,nd located Dbeneath the secreen or sieve,
~and a traveling receiver connected and mowv- |

25 ing with the chute or conveyer to receive the

. material therefrom, substantially as deseribed.
9. The combination of a circular trough for
~ receiving the material to be ground or crushed,

4 - o . 5%, 193

travel on said rims, and a sereen or sieve frav-

‘arranged to receive the material which 1s car-
tied upward by the lﬂtter substantmlly as de-
‘seribed. | | |

7. The -cmn.bnm-twn,

- In an ore grinding or:
. erushing machine, of a ¢ircular trough or ves-
' sel, provided with upright rims having upon
each an inclined plane or projection, with a:
erinding or crushing roller or wheel,
! tmvehn o-elevating mechanism mounted on
~wheels arranged to trlwel on the said upright
‘rims, and a sieve or screen traveling in rear of
15 the sald elevating mechanism, wbsmntmﬂy as?
S fmd for the purpose dGSGIlbLL, SERE |
-8, T'he combination of a euculltr tmuﬂh for-

-~ receiving the material to be ground or crushed :
- atraveling grinding or cmshmg rolleror: Wheelr
arranged therem, a traveling elevating mech-

Y

elevating mechanism mounted onwheels which |

a trm'dmg grinding or crushing roller or Wheel

a *wmnged therein, a traveling elevating mech-
eling in rear of the elevating mechanism and

;lfttter an inelined chute or conveyer moving

with and located beneath the screen or sieve,
and a traveling receptacle connected and mov--
35 -

ing with the chute or conveyer to receive the

53{).5:;:-;::. -
anism, a screen or sieve moving in rearof the

material therefrom, and a stationary scraper . -
arranged to clear the said receiver, :Subbti‘l'll-i 5

tially as and for the purpose descrlbed

10, The combination of ring- bearmnb, the T
| tion at their inner ends in said ring-bearings, -
aseries of jointed links connecting the outer =~ =

radial shafts having a ball-and-socket connec-

ends of the shafts, and grinding or crushing

stantially as described, whereby the shafts are

*forth. |

In te%tlmony whereot [ hmehereunm set mv' o

h&nd in the presence of two subscmbmo‘ Wlt
nesses. S

Wlmesqes 3
ALBERT H N ORRIS
JAMES A. RUTHERFOR_

rollers or wheels mouuted on said shafts, snb- ...

45 _ o oL
capable of rising and falling and of traveling o
in a eireular path, as and for the purpeses seb

'BENJAMIN HLRSHH-««:W-:-' :
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