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the bottom of the counterbore.

UNITED STATES ]

Fanry

FICE.

AUGUSTUS L. ENGELBACH, OF DENVER, COLORADO.

ORE CRUSHING AND GRINDING MILL.

No, 845,067.

Specification of Letters Patent.

Patented Feb. 26, 1907.

Application filed August 21, 1906, Serial No. 331,469,

To ail whom tt may concern:

Be it known that I, Avcustus L. ENGEL-
BACH, & citizen of the United States of
America, residing at the city and county of
Denver and State of Colorado, have invented
2 new and useiul Ore Crushing and Grinding

Mill, of which the following is & spesification.

My invention relates to Improvements in
ore crushers and grinder milis; and the ob-
Jests of my invention are, first, to provide 2
stmp.e, compact, powerful ore-crushing mill
provided with & vertical adjustment that has
& pivotal step-bearing; scsond, to provide an
ore-crusaing mill heving a hinged hopper
and means for sesurirg the hopper with a
downward ‘clamping pressure to the top of
the ore-crusher’s frame; third, to provide an
ore - crusiher provided with a driving shaft
and pizion heving o dust-proof bearing. 1
attzin these objests by the mezhanism illus-
trated 1n the accompanying drawings, in
which—

Figure 1 is a vertical sectional view
through the improved mill. Tig. 2 is & verti-
cal sectional view of the body of the mill,

aken at right argles to the sestion shown in
Fig. 1, the hopper, dies, shaft, end operating-
gezrs being omitted, the adjustable shaft-
support
being clearly iltustrated. Iig. 3 is & horizona-
tal sectional view on the live 3 3 of Fig. 2.
I1g. 4 1s o plan view of the die-ring. Fio. 5
1s & horizontel sectional view throueh the
bell-cie.  Fig. 6 is a bottom plan view of the
be:l-cie, and Fig. 7 is 2 bottom plan view of
the arive-shaft bearing.

Referring to the drawings, the rumeral 1
designates the casing or frame of my im-
provea ore-crushing mill, which is provided
with & flange which is adapted to be securec
to & floor or to a suitable foundation. This
frame 1 is preferably made round, although
1t may be made of any other suitable form.
The top portion of the upper part of the
frame is preferzbly made o trifle smaller in
dizmeter, and its top edge is surrounded by &
cup-shaped flange 3.
hollow, and its top flange is provided with
axlal bore 4, that terminates in a shoulder ot
At one side
of the cupped flange an ear or lug 5 is formed,
to which 1s pivotally sccured by a pin 6
pair of ears 7, that are formed on the bottom
of & hopper 8, the lower edge of which termi-
nates m & bead, which 1s finished to it within
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azd means for adjusting the same |

The frame or shell 1s .

the ears with a

of the shoulder. Stop-shoulders 9 are
formed on the lower side of the ear of the
Irame, and similarstops 10 are formed on the
ar of the hopper, the faces of which are ar-
anged to oppose and engage the faces of the
stop 9 as the hopper 1s swung over and limit

and stop the hopper in a tilted-over and
swung-pack position. The bead on the end

of the hoppér is provided at & point opposite
V-shaped hole 14, and a
bevel-pointed ssrew 15 is threaded through
the cup-shaped flange 3 of the frame in a po-
sition that wiil permit its bevel-point to bear
ageinst the lower side of the V-shaped hole.
A yoke-handle is pivotally connested to the
outer end of the screw and normally hangs
aownward at right angles to the ssrew: but
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when the ssrew 1s tightened by turning it its -

poixt presses ageinst the lower side of the
V-shaped hole and forces and holds the hop-
per with a constent downward clamping
pressure agalnst its seat in the top flange of
the frame of the mill. This hopper com-
prises & substantially streight body portion
16 and & flaring hopper portion 17, that pro-
jects from the top of the body portion. The
outside of the body portion of the hopper is
provided at intervals with projecting lugs or
bosses 18 above its lower beaded edge, each
of which has a threaded hole in which is
crewed a bevel-pointed sarew 19. '

The mterior diameter of the body portion
of the hopper is greater than the interior
lower ter x1nal edge of the hopper, and at the
junction of these two diaweters a beveled lip
20 1s foraxzed, and in the body portion of the

- hopper a cylindrical die-ring 21 is placed, the

upper edge of which is beveled to fit snugly
under and against the beveled lip 20. This
cyhndrical die-ringis preferably cast of chilled
cast-iron or steel castings or of any retal for
crushing purposes, and a soft-metal ring 22 is
cast circumferentially around it at a point
that will bring the ring opposite the points of
the bevel-pointed set-screws when the die-
ring 1s 1n position in the body of the hopper
with its upper edge against the beveled lip.
V-shaped holes 23 are formed in the periph-
ery of this soft ring opposite the points of
each set-screw, and these V-shaped
ing holes are positioned in such a manner that
the points of each set-screw will bear against
their upper sides. Consequently when the
set-screws are screwed up tight aoainst the
upper side of these tapering holes the die-

and against the side of the bore and bottom | ring is forced upward and its top edge is
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~ clamped under a constant upward clamping |
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pressure against the beveledlip of the hopper.
Consequently it is held rigidly in place. "The
lower end of this die-ring preferably extends
a short distance below the lower edge of the
hopper into the body of the frame of the nuill.
The interior peripheral surface of this die-
ring is preferably convexed from its top to its

lower edee. Below the die-ring the body oi

the machine is formed with an integral parti-

tion 24, which extends diagonally across the
body from a point adjacent to the lower edge
of the die-ring to a point about midway ol

‘the height of the body, where it extends far

enough beyond the outer periphery of the
body to form the bottom of a discharge-spout
25, the sides of which are integral with the
spout and with the body. A cover 26 rests

upon the top of the spout and is hinged to

the body as shown. The partition 24 is pro-

~vided centrally with an upwardly-projecting
~ hub 27, through which loosely extends the

upper end of a shaft 28, which operates a bell-
shaped die that is positioned within the die-

TInG,

Near the lower end of the body of the mill

is formed an integral bar or support 29, the
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central portion of which is foriced into a beaz-
ing inwhich is journaled thehub of a horizon-
tal beveled gear-wheel 30, a fiber washer 31
being interposed between the top of the bear-
ing and the bearing portion of the gear-wheel.
On the opposite sides of the lower half of the
mill and at right angles to the bar 29 are
formed large openngs 32, the lower edges of
which are provided centrally with notches or
recesses 33, in which rest the ends of a sup-
porting-lever 34, the said ends of the lever
adjacent to the inner periphery of the body of
the mill being formed with lugs 35, which pre-
vent any endwise movement or displaceient
of thelever. One end of this lever extends
slichtly beyond the opening and is forized
with a vertical groove 36 and just beyond
with a vertical aperture 37, the metal be-

" tween them forming a bar 38, which 1s en-
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caged by the hooked end of a vertical rod 39,
the upper end of which is threaded to a
flanged sleeve 40, that is journaled to a lug
41, which projects from the side of the mall.
A hand-wheel 42 is rigidly secured to the
sleeve below the lug, by turning which the

“threaded rod is raised or lowered, as well as

the supporting-lever towhich it is attached.

- Uﬁori the top of the supporting-lever and
at the central portion thereof is formed a
cup-bearing 42, the bottom of which 1s
formed with a slicht semispherical projec-

" tion, upon which is placed a plate 43, which

60

65 30 and is secured to it by akey 30%, which )

its loosely within the cup 42, and upon this
plate rests the lower end of the shaft 2§,
which end is preferably case-hardened to pre-
vent excessive wear. This lower end of shaft
28 passes through the hub of the beveled gear

845,067

insures the rotation of the gear, but at the
same time allows the shaft to have a vertical
sliding movemrent through the wheel. 'Lhe
cup is filled with a suitable lubricant, and the
plate 43 will adjust itself when the lever 1s
raised or lowered, so as always to rest
squarely against the lower end of the shaft.
Upon the top of the hub 27 of the diagonal
partition is placed a collar 27*, which fits the
shaft 28 tight enough to prevent the dust
arising from the finely-ground ore from get-

ting into the lower half of the mill and set-

tling upon the gear-wheel 30.

The upper end of the shaft is rounded, and
a bell-shaped die 44 rests on top of 1it, a con-
caved recess being forxed in the top of the
die for that purpose. Two pairs of lugs 45
are formed on opposite sides of this recess,
and a pin 46 extends through the end of the
shaft in a position to lie between these lugs.
This pin I term the “driving-pin,” as when
the shaft is rotated it engages the lugs and
rotates the bell-die. This bell-die, as 1ts
name implies, is of bell shape, and it is posi-
tioned within the die-ring and is made so0
that its lower edge is as large as the lower
diameter or the lower end of the die-ring, and
the lower edge of the bell-die is made of the
same curvature, so that it will fit closely the
curvature of the lower edge of the die-ring;
hut the sides of the bell-die from its lower
edoe portion are preferably made a straight
oradual taper that converges from 1ts lower
portion to close to the top, which Is made
large enough in diaeter relative to the inner
diaeter of the die-ring to provide a tapering
space between the two of any predeter mined
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size required or desired for the size of the ore

to be fed to the mill. This bell-die 1s made
of chilled cast-iron or steel castings or of any
other suitable metal for crushing ore or rock,

and its apex is provided with a ring by which

it may be lifted to be placed on or removed
from its shaft. The exterior surface 1s pro-
vided with vertically - arranged narrow

orooves 47, that are positioned at equal cdis-
tances apart throughout its circuiierence.

The die-ring is also provided with vertically-
arranged narrow recesses or channelsspaced
equidistant apart around its interior diame-
ter. Itis necessary that the vertical bell-die

‘shaft and the bell-die be made vertically ad-

justable relative to the die-ring i order to
crush ore to different erades of fineness, and
while there are a number of ways in which
this bell-die and its shaft may be adjustably
raised and lowered I preferably carry out this
feature of my invention by means ol the sup-
porting-lever and rod and hand-wheel for ad-
justing the same, and in this way the bell-die
may be brought as close as desired to the

lower edge of the die-ring or moved away to

leave any desired size of opening between the

two, enabling rock or ore to be crushed to

any degree of fineness required.
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‘the ore or rock works down between and
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The beveled gear 30 is driven by a pinion
48, which 1s secured by a pin to a driving-
shalt 49, which is journaled in a bearing 50,
provided with a flange that is bolted to tie
side of the frame. The shaft extends be-
yond the bearing, and a tignt and a loose
pulley 51 and 52, respectively, are secured to
1t, tae hub of tue tignt pulley being placed
against the end of the bearing, and a collar
53 1s secured on tihe end of the shaft and se-
cures tce loose pulley on the shaft. The in-
ner end of tae snaft also extends beyond tae
pinion, and a bearing 54 is journaled to it.
LI'his bearing forms a part of the bearing 50
and 1s connected to it by a web-shaped hood
55, wiilch projects from tiae flange of the
bearing and preferably forms an Integral
part of 1t.  This hood surrounds the pinion
and makes a substantially dust-proof bearing
for both pinion and shaft.

The operation is as follows: The driving-
si:aft and pinion are rotated by a belt from a
suttable source of power, wilch Imparts ro-
tary motion to the gear and the vertical shaft
and the bell-die within the die-ring. Ore or
rock is tizen fed into the hopper and drops
into the circumferential wedge-shaped space
between the bell-die and t:e die-ring and
into tire channels of the die-ring. As tite bell
rotates its grooves and those of tie die-ring
cateh tiie ore and break and crush it, and as

through the die-bell and die-ring it is crusked
finer and finer, and, if desired, t1e lower edge
of ti.e die-bell can be set so close to the lower
edge of tie die-ring as to grind tze crusied
ore or rock to a pulverized product of any de-

“sired fineness.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s— |

1. In an ore-crushing mill, the combina-
tlon with the supporting-frame, of a hopper
pivotally hinged to said frame, means for
clamping said hopper to said frame, said hop-
per having a cyhndrical aperture extending
mto 1ts bottom a predetermined distance,
sald hopper being provided with an outward-
flaring Lopper-aperture in its top rtarsect-
g said cylindrical aperture, an mwardly-
curved lip connecting t1e lower edge of said
Haring hopper’s bore and said eylindrical bore,
a cvlindrical die-ring of chilled or otiier suit-
able ore-crushing metal fitting said cylin-
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drical bore and provided with an upper ss

curved edge fitting the curved lip of said die-
ring, a band of soft metal encircling said die-
ring, provided with a plurality of tapering V-
shaped holes spaced at equal distances apart,
and pointed set-screws tareaded througn the
siell of said hopper, and positioned to bear
against te upper side of said V-shaped aper-
tures in sald soft band, and hold said die-ring
up against tiae curved lip of said hopper, with
an upward clamping pressure, as set forth.

2. In an ore-crusimg mill, the combina-
tlon of the vertical frame, and the hopper
pivotally hinged to tilt backward thereon, an
ore-crusaing die-ring secured in said hopper,
having a convexed circumferential row of
vertically-arranged channels in its inner pe-
riphery extending from its top
bottom edge, and a smooth, ancular circum-
ferential band portion at its lower edge, with
a bell-die rotatably mounted in operative
rock-crusiaing relation to said die-ring and
having a circumferential row of vertically-
arranged channels in its periplieral surface
extending from near its top to near its bot-
tom edge, and a smooth angular band por-
tion at its lower end adapted to fit closely
against the lower edge of said die-ring, a shaft
for rotating said bell-die, an adjustable bear-
ing for tie shaft, a hand-wieel and rod con-
nected to sald bearing for adjusting said
shalt and bell-die relative to said hopper’s
Gle-ring, a journal bearing in the lower por-
tion of tire frame, a fiber washer on top of
sa.d bearing, t e bevel-gear featered to said
snaft and resting oa said fiber washer and
having a hub post.on waich rotates in said
journal, t:e driving-shaft journaled at rigat

angles to said bell-die shaft, a pinion secured

to said staft and in mesh with it, and a
double bearing having a flange member se-
cured to said frame and two jourr al-bearings
adapted to support said shaft on opposite
sides of said pinion, a hood portion connect-
ing sald bearings and surrounding the upper
poition of said pinion, and a power driving-
pulley on tie outer end of said shaft, as set
forth.
In testimony whereof I aflix my signature
In presence of two witnesses.
AUGUSTUS L. ENGELBACH.
Witnesses: -
(. SARGENT Ervrorr,
ApeLra M. FowLx.
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