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No. 751,872.

UNITED STATES

Patented February 9, 1904.

PATENT OFFICE.

JAMES HOMER McCORMICK, OF BEARTOWN, MONTANA.

CRUSHING-~MACHINE.

SPECIFICATION forming part of Letters Patent No. 751,672, dated February g, 1904.
Application filed January 28, 1901, Serial No. 45,061, (No model.)

To all whom it may CORCErwL.: |

Be it known that I, Jaues Hoayer McCOR-
MICK, a citizen of the United States, residing at
Beartown. in the county of Granite and State
of Montana, have invented a certain new and
useful Improvement in Crushing-Machines,
(Case No. 1,) of which the following is a full,
clear, concise, and exact description, reference
being had to the accompanying drawings,
forming a part of this specification. |

My invention relates to mechanism for ad-
justing the alinement and relative tensions of
shafts and to the bhearing-supports for shafts,
the invention having particular utility in con-
nection with crushing - machines used for
crushing and pulverizing ores, although I do
not wish to be limited to such machines in all
embodiments of the different features of my
invention. |

My invention has for its further object the
provision of improved means whereby the
material may be uniformly distributed when
fed to the pulverizing-rolls to equalize the
teeding of the ore, so that irregular discharges

of ore into the machine may be equalized be-

fore the ore reaches the rolls. |

My invention as applied to crushing-ma-
chines comprises in its preferred embocdiment
a pair of crushing-rolls, between which adjust-
ment is to be effected, and a swinging arm, one
being preferably provided for each bearing
of the shaft, the said swinging arm having
its pivotal or swinging support removed from
the shaft and having mechanism whereby 1t
may be shifted with reference to its pivotal
point, so that the alinement of the shatt may
be adjusted. In the preferred embocdiment
of the invention the arm is in the form ot
a bell-crank lever normally fixed with rela-
tion to a sleeve provided at its elbow, this
sleeve being mounted upon a shaft in suitable
bearings, the exterior of the sleeve being ec-
centric with respect to the center of the shatt,
so that when the sleeve is rotated the position
of the arm with reference to its fulerum 1is
changed. One end of the bell-crank lever

carries a shaft-bearing,while the other end is

in engagement with adjusting means, whereby
the said lever may be rotated about its ful-

crum to effect accurate adjustment of the pres-
sure between the rolls and preferably to per-
mit the rolls to separate upon the passage of
an excessive charge between the same. .

The means that I employ for evenly grading
the charges .of ore admitted to the machine
consists in a weighted flight which will pre-
vent the ore from passing to the hopper until
the flicht is subjected to the requisite pressure
of ore, when the flight will permit the access
of ore to the roils.

I will explain my invention more fully by
reference to the accompanying drawings, In

which—

Figure 1 illustrates a side view of a crush-

ing-machine constructed in accordance with
my invention; Fig. 2, a plan view of the ap-
paratus illustrated in Fig. 1 with the housing
removed to clearly reveal details of construc-
tion:; Fig. 3, a plan view of one of the bell-
crank levers, with a bearing supported there-
by: Fig. 4, an elevation of a two-part bear-
ing adapted for support by the bell-crank le-
ver: Fig. 5, a sectional view online 5 5 of Kig.
9: Fig. 6, a side elevation of the bell-crank
lever having a bearing in place; Fig. 7, arear
view of the machine, parts being broken away
to reveal the features of construction; K1g. 3,
a sectional view looking toward the front of

the machine on line 8 8 of Fig. 1; Fig. 9, aside

elevation of the sleeve having eccentric outer
and inner peripheries adapted to form the
mounting for the bell-crank lever, the shatt
upon which the sleeve is mounted being indi-
cated: Fig. 10, a view of the structure shown
in Fig. 9 in the direction indicated by the ar-
row 10; Fig. 11, a detail showing the adjust-
ing means in engagement with the tree end
of the bell-crank lever; Fig. 12, a side eleva-

tion of a pinion with its eccentric and con-

centric hubs entering into the construction
illustrated in Fig. 11; Fig. 13, an end eleva-
tion of the construction illustrated in Fig. 12.
Like parts are indicated by similar charac-
ters of reference throughout the different fig-
ures. - | -
The invention is shown as being applied to
a crushing - machine having two crushing-
rolls ¢ ¢, mounted upon shafts 4 and ¢, power
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heing preferably applied to both shafts to ef-
tect the operation of the rolls. The shaft ¢
and the roll carried thereby may be mounted
1In any suitable manner upon shaft-bearings,
this shaft being preferably non-adjustable.
The shaft 4 is mounted upon bearings d d.
both of which are preferably mounted in the
manner hereinafter to be set forth. The rolls
are inclosed by a casing ¢, that rests at its
lower margin upon the base #, the casing be-
ing interposed between the bearings and the

rolls. A hopper g is preferably employed for

conveying the material to be crushed to the
rolls, a suitable form of gate 4 being illus-
trated for shutting off the supply of ore when

desired. A pivotally - supported flight 7 is
mounted in the hopper and has a weighted

arm ¢ rigidly secured thereto, which serves
to press the flight toward the lower oblique
wall of the hopper. When the ore is fed into
the hopper, a sufficient quantity of the ore by
1ts weight will remove the flight from its
normal position, as indicated in Fig. 1, and
permit the passage of ore beneath the flicht
to the rolls. This flicht will not be moved
from its normal position until the requistte
quantity of ore is placed in the hopper, so
that an even feeding of the ore to the rolls is
secured.

The bearings ¢ are preferably of the form
indicated each bearing being provided with
a lining ¢’ of suitable antifriction metal. The
lining preferably extends but half- way
around the shaft and is provided within the
lower half of the box 2. The plumber-block
is carried by the upper end of the bell-crank
lever / and is preferably integrally formed
therewith. The bearing % preferably has
that portion that engages the ‘bearing in the
upper end of the bell-crank of spherical con-
tour, constituting, with the plumber-block
portion of the bell-crank lever, a ball-and-
socket joint, a pin m being employed for pre-
venting displacement of the bearing in its
supporting-block. Both bearings of the shaft
b are preferably supported similarly, and like
characters of reference are employed to desig-
nate similar parts in these bearings.

Kach arm /is pivoted at its elbow in a man-

ner to be hereinafter more particularly set

torth and is provided with a novel means for
effecting 1ts rotation to secure adjustment of
the shaft b.

I prefer to provide a lug# upon the casing
e, through which Inga threaded bolt o is freely
adapted to pass, this bolt having connection
at 1ts lower end with the free end of the bell-

~cranklever. A nuto'isserewedupon the bolt

6o

o and serves to limit the downward vertical
movement of the said bolt. A pocketed

washer ¢” is rested upon a hexagonal nut ¢,
that is screwed upon the bolt o, a coil-spring
0" being interposed between the stationary lug
n and the pocketed washer ¢ whereby the
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said spring exerts a rotative tendency upon

the bell-crank lever to yieldingly and nor-

mally maintain the crushing-roll mounted
upon the bell-crank levers in its closed posi-
tion toward the non-adjustable crushing-roll,
the spring yielding when material of sufficient
hardness is passed between the rolls so as to
permit ot a separation of the rolls to prevent
breakage of the machine. I prefer to secure
an approximate adjustment of the bell-crank
lever through the agency of the nuts o 0°, but

‘pretfer to provide in addition to this adjusting

means an intermediate adjusting device in-
terposed between the free end of the bell-
crank lever and the lower end of the bolt o.
This intermediate adjusting means prefer-
ably comprises an eccentric portion 2, dis-
posed between the two shaft portions »’ and
»". The free ends of the bell-crank levers
are bifurcated, the limbs of the bifurcated
ends forming bearings z and 7, in which shaft
portions »" and p” are respectively journaled.
The end of bolt 0 is preferably formed into
an eye p”’ to engage the eccentric portion
», and shaft portion p" is of reduced diame-
ter toallow passage thereover of said eye por-
tion for engagement with the eccentric por-
tion ». By a rotation of the shaft portions

vertical movement of the lever-arms is ac-
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complished, and I preferably provide a worm- | I

wheel p°, that is concentric and integral with
the shaft portions »’ and »”, and a worm-shaft
" 1s adapted to mesh with the said worm-

~wheel, upon rotation of which the bell-crank
arm 1s either raised or lowered. The worm-

shaft p° is preferably disposed within lined
bearings p* »*, carried by the free end of the
bell-crank lever, the worm-shaft being pro-
vided with an extension p° of polygonal cross-
section, adapted to be engaged by a crank to
effect a rotation of the worm-shaft, and there-
by the worm-wheel 2% with its hubs p’ »'.
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The relative adjustment of the crushing-rolls

by this means may readily be effected and
modified while the machine is in operation.
The bearings p* p* are preferably constructed,
as 1llustrated most clearly in Fig. 7, which
shows the bearings as provided with vertical
slots open at their lower ends. By this con-
struction the worm-shaft may be put in place,
after which the worm-wheel ¢* may be mount-
ed in position, so that the worm and the ex-

tensions thereof that are journaled in the

bearings p* may be formed in one integral
structure. Gibs p° serve to maintain the
worm-shaft in adjustment. |

In adjusting the machine the lobe of the ec-

centric p preferably extends downwardly, and

the nut o’ is unscrewed until the rolls may be
placed, say, one-fourth of an inch apart, after
which the desired tension may be secured by
the nut o". When the machine is started, the
rolls may be brought close together and into
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contact, 1t desired. After the machine has
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been brought to speed a further approach of
the adjustable roll toward its companion may
be effected by the rotation of the worm-
wheel "

The elbow of the bell-crank is preferably
provided with an aperture ¢, that recelves the
sleeve », the bore of the sleeve being eccentric
with reference to the sleeve’s outer periphery.
The sleeve is mounted upon its shaft s. By
rotating the sleeve the position of the bell-
crank lever with reference to its fulerum, the
center of the shaft s, may be changed, so that
the adjustment of the corresponding bearing
may be effected in securing the desired aline-
ment of the shaft: Therotation of the sleeve
» is preferably effected by means of a worm-
wheel ¢, fixed with relation to the sleeve and
which isactuated by the rotation of the worm-
shaft 2, which is secured in place in bearings
» », carried by the bell-crank 1n a manner
similar to that in which the worm-shaft p’ is
secured. The worm-wheels after adjustment

are maintained in fixed relation to the bell-

crank lever by the worm-shafts. When the
roll becomes worn, the lobes of the eccentrics
» may be turned toward the rear, or if the
rolls are running out of line, so that one roll
will ecrowd the bearing on one side in an endl-
wise direction, causing that bearing to heat,
this crowding action may be overcome Dby
raising the side toward which it is crowding
a little higher than the other side by means ot
the worm-shatt . - -

While I have herein shown and particularly

described the preferred embodiment of my

invention, I do not wish to be limited to the.

precise disclosure herein set forth; but,
Having thus described my invention, I claim
asnew and desire tosecure by Letters Patent—
In a crushing - machine, the combination
with the erushing-rolls thereof, of a palr of
bell-crank levers on opposite sides of the ma-
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chine in similar positions, tiltable bearingson -

corresponding arms of said bell-crank levers
adapted to carry one of said rolls, a shaft for
each of said bell-cranks journaled in the frame-
work of the machine, an eccentric on each of
said shafts rotatably mounted thereon, said
bell-cranks engaging sald eccentrics at their
elbows, means for revolving said eccentrics

independently of each other whereby either

end of said roll may be given combined ver-
tical and horizontal adjustment, eccentrics en-
oaged by the otherarms of said bell-cranks at
their ends, and means for rotating said eccen-
trics independently of each other whereby
said arms of the bell-cranks engaged thereby
may be given vertical adjustment independ-
ently of each other whereby either end of said
roll may be given horizontal adjustment with
respect to a stationary roll, substantially as
described. - |
In witness whereof I hereunto subscribemy
name this 17th day of December, A. D. 1900.
JAMES HOMER McCORMICIS.
Witnesses:
A. Mmrer BeELFIiELD, ©
Harvey L. HaNsoN.
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