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of Philadelphia, Pennsylvania, have invented

lowing is a specification.
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substances are excluded from the bearings.
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ably of east-iron, connected together by the |
Near one end of each frame

50

bearings, and uneven ridges often project at

“cylindrical form; and I support the journals of
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To all whom it may CONCErn:
Be it known that I, HEZEKTIAH BRADFORD,

an Improvement in Ore and Rock Crushing
and Pulverizing Machines, of which the fol-

Tu many ore and rock crushing rolls hereto-
fore constructed the edges of the rolls are liabie |
to become broken, and the faces of the rolls
wear faster in the middle than near the edges
in consequence of the ore or other substanc
being unequally distributed. ]

‘The shafts of the rolls have been supported
in journal-boxes, and are usually prevented |
from moving endwise by the boxes, and the ;
dust and particles of mineral matter cause
wear of the journal-boxes and shafts, and the
journals or shafts of the rollers, as this wear I
takes place, are liable to move endwise in their

the ends of the rolls, the surface not being
worn off uniformly. I

My present improvements are made for obvi-
ating these difficulties, and for causing these I
rollers to wear with uniformity and retain their

the rollers. in such a manner that endwise
movement is prevented, and dust and foreign

il

In the drawings, Figure 1 is a plan view of
the machine complete. . Fig. 2 is a vertical
Jongitudinal section transversely of the rolls.
Fig. 3 is an end view at one side of the frame.
Fig. 4 is a cross-section at-the line x 2, Fig. 1.
Fig. b is a separate view of one of the follow-

ers. Fig. 6 is-a cross-section at the line y ¥, |

Fig.1. Fig. 7 is a separate view of one of the
filling-plates, and Fig. 8 isa plan of the guides

slot.

rings #»* and the faces of the journals, and also 83

| jections above the journal-boxes . These tie-

rods m strengthen the frame and prevent 1n-

jury from the lateral thrust resulting from the 55

compressing or crushing of the ore or other
materials by the rollers « b. |

The ends of the shaft ¢’ arebored out axially
to receive the secrews n #'. Such shaft 1s also
mortised transversely for the reeception of the 60
oibs n?, which pass transversely across such
shaft, the ends projecting and terminating as
hooks, one of which passes at each side of the
movable collar #°, the slot being longer than,
the thickness of the gib. Ifach collar is in 55 -
contact with the face of the journal-box £, and
it will now be apparent that by adjusting the
screws # % the gib can be moved along in the
A limited amount of end motion can be
oiven to the shaft «', so that, the roller « may 7o
be adjusted to the proper transverse position
to correspond with the roller-6. ™The rollers
are of the same length, so as to be in contact
all along their surfaces. These collars »’ also
serve to exclude dust and particles of foreign 75
matter from the journal-boxes k. Ialsoprefer
to make these journal-boxes & partially re-
cessed or hollow af one side, and to connect
with the recessed portion of each box a pipe,
1, and cock, Fig. 2, by means of which water, 8o
oil, or other lubricating material can be sup-
plied to such recesses of the journal-boxes, the

“same being under sufficient pressure to cause

such liquid to ooze out gradually between the

at the inner surfaces of the journal-boxes ad-
jacent to the rollers. :As an additional pre-
caution to prevent the journals of the rollers
wearing, I reduce such shafts or journals be-
tween the journal-boxes and the rollers them- go

for distributing the ore as it passes into the | selves, as at 3, in order that any particles of
hopper. Fig. 9 is a partial section at the line | stone or other foreign matter falling upon the

x x, Fig. 2. |

The rollers ¢ b are upon the axles or shafts
a' b', and the power to rotate these rollers is
applied to the pulleys ¢ d, or to gear-wheels
which may be used in place of said pulleys.
The frames f and g of the machine are prefer-

cross-bolts & A.
is a journal-box, %, and near the other end of

each frame is a vertical standard, !, and there |

are tie-rods m passing through the upper por-

tions of these standards{, and through pro- |

shaft may not come into contact with the faces
of the journal-boxes, but will adhere to the
neck or reduced portion of the shaft and fall 95
from the same as such foreign substances may

| accumulate, or streams of water may be used

to wash off accumulations from the journals.
The shaft " of the roller b 1s provided with
adjusting-screws n %', collars »°, and gibs #% 100
the same as described with reference to the
shaft «’, and these are applied for the object
above described. o
The journal - boxes or pedestals p for the




SR Zupou the 10u01tudunl tie-bars nm,.and are pro-
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-shaft " are to be recessed and cach provided
with a supply of water, oil, or other 1111)1*-1031; -
“ing material by the 1’)1pe fmd cock p, for the
‘same purpose and in the same manner as. t0:
the journal-boxes /. SR SR

;fore constructed there is uot as much wear
‘upon the surtaces of the: rollers, as heretofore
‘made, near the edges as there is in the middle
10 porbmm of the roller- surfaces; hence the roli-
- ers wear hollow, and there 1% a. greater dis-
 tance between th@ faces of the ]0116]‘5 in the
- middle portionsof the rollers than at the ends. |
. Iavoid these difficulties by beveling theedges: | -
SEERE R %1
. prevents. the chipping of the rollers and en-: |
‘ables me to. apply the feed- hopper (berein-
after deseubed) in such manner that the wear
upon the entire *'-:urffmes of the rollers will be|
uniform and. the cylindrical eharacter of such |
rollers nmmf.{tmed, and grooves and channels:
‘be prevented, in order: that the (distanee be-|
tween the mllels at: the point of proximity |
may be auiform throughout their entire length,
and the reduction of the ore or other mmel .;11%
substances may also be uniform in size.
- The h0pper into which the material to he“
;cm%hed is supplied isformedof theend pleces,
»r, the inclined side: ‘Dilece, 7, and the Veltl--
.30 al side #%. - There 18 also a cross- bar, 1, in:
... the hopper, ‘H;td{,hed afb: its: ends to 1he end
.. pleces, 1 7, - - -

L vided with Set -serews 6, resting upon such tie- -
- bars m, by whicl the ﬁmﬂ‘es of the hopper and
. the h0pper itself may: be ratsed orlowered, as

L

Iu ore fmd stone cruahmw m'wlnne% 1101 em-;-a

s T

of the rollers at the ends, as seen at 4 1. 'This

The Suppmt ﬂa,arres s ot Lhe hoppel resb;

necessity may require. The object of this is
to bring the side picee »* of the hopper and
the 111(3]1130{1 side piece # into the required
proximity to the surfaces of the rollers « b.

The hopper is made as wide as the rolls are

lonﬂ, and upon the two ends there are phte%

hanging upon and secured by bolts «'.
These phtes arc about a quarter of an inch
thick, with their lower ends beveled to fit the
angle formed on the rolls by the beveled ends.
These plates «’ are to fill up the open spaces
formed by the beveling of the ends of the rolls.
They should be removed oune by one as the
corners of therolls wearaway,and thereshould
always be space enough left at these ends of
the rolls to cause them to be worn away as
fast as the center parts of the rolls, and the
feed of the ore into the rollsis to be so directed
that the corners or edges of the rolls will have
as much ore to crush in proportion to the sur-
face of the rolls as the eenter or other part of
the rolls. Similar plates, a', are to be bolted
agalnst the inner surfaces of the hopper ends,
so that the inclined supply side of the hopper
may be of uniform width.

The end plates, ¥, of the hopper are pro-
vided with vertical channels at #°*in line with
the meeting surfaces of the rolls « b, so that
after the rolls have been worn down cylmdm-
cally and the beveled portions 4 worn off the |

359,495

:between the rolls.

the corners, and to insure this 1t 18 better that
some small portions of stone should drop

through ‘the spaces at the ends of the rolls

than th“t,t the corners should mnot be worn off'
as fast as any other part of the: faces of the

particles of ore will come frcely into contact
with the extreme edges of the rol]q and there-
by they will be: worn away as mpldly as any
other part of the rolls, and if’ pleees of ore
pass down through these channels 2% without
5bemn" crushed sufﬁclenﬂy fine the same will ©
be ret'uned by the sereens and returned to the
crasher by an elevator.. These plates »* can
be raised or lowered or moved themlly and
clamped-in place by the attaching-serews, so
that a fresh %urf‘we may- be l}muwht into po- R
sition to take the \’i em from the 010 1)"Lssmg SREEE I
. 8o
Jnorder that: the coruners of the 1‘011%’ may
1ot be pleventeﬁ from acting on the ore, the =
hanging pIGCGS a” should: be removed: fm the
;1‘0113 wear away, so that the full proportion of =
~oreshall be erushed by falling divectly against 835 REEREEE

“Tn order that the opemtor may: ibe able to

and these are poesitioned so as to equally dlS-
tribute the ore. These guides are supported
by beams ¢% placed over “the hopper, the pins
of the guides passing at right angles with the
face of the hopper thronr‘rh such bheams, and
forming pivots that allow the oguides to be ad-

justed to the proper angular position, to

equally distribute the ore. The hopper with
these guides is to be sufficiently long to allow
for the introduction of a number of ranges of
these guides, so as to direct the material and
distribute it equally. By placing these piv-
oted guides upon beams across the hopper the
n'mdes can be applied wherever necessary and
£o any desired extent, and the pivots are in
the cross-bars and not in the bottom of the
hopper, and the bopper is not injured by be-
ing perforated. By this construetion I am
enabled to evenly feed the material to be
crushed upon the inclined side " of the hop-
per, and allow the same to pass gradually be-
neath the eross-bar 2, in between the rollers
« b, which crush or reduce thesame to the de-
sired extent. The action is uniform across

- the entire faces of the rollers « ) beeause the

supply of the material to be erushed is uni-
form; but in caseany hard foreign substance—
such as a chisel or a piece of steel drill-——should
pass in between the rollers ¢ b an‘l remain in
position, and the rollersgrind against the same

11O

115

I20

)0

| rolls, asany coarscr picces thus falling through
will be returned by the smeens and elemtmsf EERREREEEE

1 to the rolls, as usual. SR A

ireet and distribute the ove (,qmliy, rowsof g3 =
‘guides v* are made use of; as seen in Tig. 8, =
‘each oguilde turning on a pin like a window: SRR
éblllld These: ﬂ*mde& are placed inthehopper -
i to mgu]ate the dlbft‘lbﬂblon eqnally acrossthe: 00
‘hopper.  The orefr equently reaches the hop-
| per from the rock-breaker inanarrowstream;
but . 1t 18 “distributed by these guides, hemrr% N
! turned into inclined ])O&IUOHS 1S 5110?9‘11 to; BERRNE '
spread ‘the ore as it runs down the hOpper
105

00




~ ers before the obstruction is discovered, then.
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until a groove is cut in one or both of the roll: | to pass through as the roller b vieldsand moves

I provide a shield for the injured portion
of the roller-surface, the same consisting of a
plate, #*, introduced between the vertical side
r* of the hopper and the cross-bar #° into the

- grooves and the faces of such bar and hopper

10

sidej which are adjacent to the injured por-
tion of the surfaces of the rollers. Omne or
more of these shields or plates maybe used as

necessity requires, and they are to be pro-

vided with adjusting-screws 10, by which they

- may be raised or lowered, in order that their

TS
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lower ends may be in the proper position rel-
atively to the surfaces of the rollers a 6.

other material that is being operated upon
passing down upon the rollers, because such
shields are comparatively thin. They, how-
ever, keep the wmaterial to be crushed away
from contact with the injured or worn por-
tions of the surfaces of theé rollers, in order

that said surfaces may notbe exposed to wear,

and that the wear may come upon the other
portions of the surfaces of the rollers until the
entire surfaces of such rollers again assume

their true cylindrical form.

I provide springs that act between the stand-
ards ! and the journal-boxes p to compress the
roller b toward the roller ¢. Such springs are
by preference blocks of india-rubber, as shown
att {; but metallic springs may beused. These
are introduced between hanging followers u,

which are in the form of plates suspended
from the tie-rods m, as seen in Fig. 2. The

"~ surfaces of these followers are recessed suffi-

40

ciently to receive the bases of the blocks of

india-rubber #{, in order that such rubber
springs may not become misplaced; and 1 pass
through each of the standards { a horizontal
serew, v, which acts against the end follower,

u, to compress the springs to whatever extent

“may be necessary for applying the necessary

45
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I
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through holes in the standards ..

pressure against the journal-boxes p and the
rollerb. Thesescrews v areeach provided with
a set-nutb to prevent the same being turned ac-
cidentally. ' - -
It is often desirable to allow a certain dis-
tance between the roller & and the roller a, so
that pieces of ore or other material of a less
size may pass through unacted npon. I there-
fore provide the holding-rods w, which are
serewed at one end into the journal-boxes p.
I prefer to employ four of these holding-rods
to each journal-box, and to pass the same
These hold-
ing-rods ware provided with set-nuts 15, which,
when brought into contact with the vertical
surfaces of the standards [ and being revolved
upon the serew-holding rods w, draw back the
roller b from contact with the roller ¢ the de-
sired distance. These holding-rods, passing
loosely through the standards {, do not inter-
fere with the roller & sliding back and com-
pressing the springs ¢ should any substance
fall in between the rollers « & that cannot be

away from the roller a«. In driving these
rollers @ b, I prefer to use separate belts upon jo
pulleys ¢ and d, in order that the said rollers
may be driven at different speeds,thereby caus-
ing a grinding action between the surface of
one roller and the surface of the other; and 1
prefer, also, that the belt to the puliey dshould 73
pass vertically downward or upward toa driv-
ing-pulley below it or above it, in order that
the roller b and its shaft " may move hori-
zontally and laterally against the action of the
springs ¢ ¢t without the belt becoming mate- o
rially slackened or tightened by such move-

_ | _ ment.
These shields do not prevent the stone, ore, or |

The rollers a b are formed of hollow cast-iron
shells,as represented in section m, I'ig. 2. - These
shells are of the proper thickness for obtaining 85
the necessary strength; and at the ends or
heads there are inwardly - projecting hubs,
which are bored out and fitted to receive the
shaft, the shaft being slightly tapered in order
that the roller may be driven thereon firmly, go
endwise of the shaft. This allows for the re-
moval of the roller when worn out, and the re-
placing of another roller uponsuchshatt with-
out injury to theshaft. Keysshouldbedriven
into channels in the shafts and hubs, respect- g3
ively, to prevent the rollers turning on their
shafts. o

The journal-boxes p are provided with slid-

ing clips p*at their bases, such clips being ap-

plied one at each side of the sliding journal- 1co
boxes and bolted to the same. The lower In-
wardly-projecting ribs upon these clips pass
into grooves in the frames f g, so that the
journal-boxes or pedestals p p are allowed to
move endwise of the frame; but they are held
down in place and cannot rise or become de-
tached from the same. | |

I prefer to construct the rollers a b of cast
iron with chilled surfaces, these surfaces being
oround off or otherwise rendered true.

In my improved machine I am able to dis-
tribute the ore in the hopper uniformly, to
crush it uniformly, or nearly so, to render the
wear upon the rolls uniform, and to maintain
the rolls in their proper relative positions and
in good condition until worn out, thus effect-
ing a saving in the machinery and doing better
work than heretofore. |

I claim as my invention——

1. The combination, with the rollers and
their shafts, of the screws n #/, gibs »’ and

ro;g

ITO

) 8

120

Tings #°, for adjusting the rollers and roller-

shafts endwise, substantially as set forth.

2. The combination, in a stone-crushing ma-
chine, of the rollersa b, having the edges bev- 125
eled,and thesupply-hopperhaving an inclined
surface down which the materials pass, the
end plates, and the thin removable plates «’,
beveled at their lower ends to fit the rollis and
attached to the end plates, substantially as 130
specified. - |

3. The combination, with the erushing-rell-
ers and the feed-hopper, of movable shields.

crushed by them, thus allowing such substance | adapted tobeplacedandsecured in the hopper,




4 359,495

~ substantially as specified, so as to protect any

portion of the roller-surface which may have:

become grooved or injured, substantially as
setf forth. |

v 4, The combination, with the crushing-roll-
crs and {ecd-hopper, of the grooved cross-bar

1 and grooved side picee 7, and one or more

movable shields. »°, substantially as and for the

purpose set forth. | |
5. The combination, with the crushing-roll-
ers, of the sliding

p, and the clip-picces p°, fastened to the lower

10

portions of such pedestals, and having ribs

~ passing into grooves in the frames of the ma-

- 15 chine, substantially as and forthe purposeset
forth. |

6. The combination,with the rollers, shafts,

journal-boxes, and sliding bearings or pedes-

tals p, of the holding-rods 2, the standards ,

<0 through which the rods pass, the nuts 15, ad-

journal-boxes or pedestals

| justing-serews v, and the springs ¢ bhetween
the pedestals and the adjusting-serews, sub-

stantially as set forth.
7. The combination,with a pair of crushing-

‘rollers, of the hopper having end plates with
vertical channels in line with the meecting sur-

faces of the rolls, for the purposes and as set
forth. - - '

5. ‘T'he combination, with the feeding-hop-

per, down which the material passes to the

rollers, of the cross-beams ¢® above the hop-

per, and the guides o', pivoted to the cross-
beam and hanging below the same, for the
purposes and substantially as set forth.
~Rigned by me this 5th day of February, A.
D. 1885.
o HEZEKTAH BRADIFORD.
Witnesses: - | |
GEO. T. PINCKNEY,
WiInLiaM G, Morr,
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