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UNTTED STATES

PAaTENT OFFICE.

MELKER J. EICHHORN AND MORTON G. BUNNELL, OF CHICAGO, ILLINOIS,

ASSIGNORS TO FREDERICK C. AUSTIN,

OF SAME PLACE.

CRUSHING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 585,191, dated June 29, 1897.

Application filed June 22, 1896,

To all whom tt may concern:
Beitknownthatwe, MELKERJ. EICHHORN,

asubject of the King of Sweden and Norway,

and MORTON G. BUNNELL, a citizen of the

5 United States, residing at Chicago, in the
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county of Cook and State of Illinois, have in-
vented a certain new and useful Improvement
in Crushing-Machines, of which the following
is a specification.

Ourinventionrelates to machinesfor crush-
ing or breaking ores, rock, and like material
by means of a erushing-hopper having one or
more movable jaws.

Prominent objects of the invention are to’

lighten and reduce the size of the machine,
so that the space occupied will be less; to
provide for an equal and advantageous dis-
tribution of the strain incident to the erush-
ing of hard materials and at the same time
torelieve the framework of the machine from
such strain as much as possible; to simplify
the working parts, and to arrange the same
with a view to procuring an efficient and uni-
form crushing action with the greatest econ-
omy of power.

In the machine for carrying out, our inven-
tion, more particularly deseribed hereinafter,
the crushing-hopper comprises a couple of
jaws, one of which is movable and has a com-
bined vibratory, forward-and-back, and up-
and-down movement. This movable jaw is
suspended by swinging links, preferably hav-
ing their upper ends pivoted forward of their
lower ends and having said lower ends piv-
otally connected with the lower portion of
the movable jaw. By such arrangement the
jaw may have a vibratory action independ-
ently of the links, and may also move with
the latter. This movablecrushing-jaw ispro-
vided with a rear extension which is desir-
ably rigid with the jaw and connected with
a pitman by a suitable jointed conmnection.
The pitman is also connected at a point non-
coincident with the point of connection of the
movable jaw therewith to a tension-link,
whose opposite end is supported forward of
the point of connection with the pitman—that
isto say, on the same side of the pitman as the
movable jaw—and desirably forward also of
the opposing erushing member. By such ar-
rangement the pitman receives a bodily up-
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and-down movement in conformity with the
reciprocation of the swinging end of the ten-

“sion-link and also a loekmw or vibratory mo-

tion about such connectlou with the tension-
link. Thus the pitman serves as a lever and
the end of the tension-link connected there-
with as a movable fulerum therefor.
thermore, the crushing force received by the
movable jaw is 1mpa1ted to the link as a ten-
sile strain exerted along its length. Conse-
quently ﬂlIS lmk has a dua,l fanetion 01 pm-

the pxtman and second, to 1eheve the frame
or bed of the machine of injurious tensile
strains.

Another advantage is that the working
parts are all confined to the same side of the
pitman, thereby reducing gr e(ntly the size of
the machine.

In the accompanying drawings, Figure 1 is
a plan of a crushing-machine embodying our
invention. Fig.’2 is a section on line 2 2 in
Fig. 1. Figs. 3 to 9, inclusive, ilustrate dif-
ferent forms of link arrangement. TFig.10is
a vertical longitudinal section of a machine
particularly adapted to operate with the link
shown in Figs. 7 and 8, said section being
taken on hne 1010 in Fw 11. Fig. 1lis a
section taken on line 11 11 in Fig. 10.

The crushing-hopperis arranged within an
oblong frame A and comprises in the machine
shown a stationary ]aw B and a movable jaw
C. This movable jaw is suspended by the
swinging links D, preferably having their
upper ends plvoted forward of their lower
ends and having said lower ends pivotally
connected with the lower portion of the jaw.
One of these links is illustrated, partially in
full lines and partially in dotted lines, in Fig.
2, it being understood that one of these links
is arranged at each side of the crushing-hop-
per and that theyare desirably connected by
the pivot-bolt D’. This movable crushing-
jaw is provided with the rear extension c,
which is rigid therewith and which is con-
nected with the pitman E by some suitable
jointed connection, the jointed connection
shown being provided by a pivot F. Other
modes of articulation can, however, be em-
ployed.

The pitman E is operated by an eccentric
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I, arranged upon the rotary power-driven
shaft I. In IFig. 2 the eccentric is shown ar-
ranged within a two-part annular bearing It
fitted with the recessed upper portion of the
pitman, which latter has a removable cap or
top e, hield down by bolts, whereby the pit-
man can be removed when so desired.

The tension-link controlling the pitman
could be a single link of suitable construc-
tion and arrangement, but asa matter of fur-
ther and specific improvement we employ a
yoke or frame whose sides extend on either
side of the pitman and movable jaw and
whose ends are adapted for use as pivotal
connections with the pitman and the frame-
work of the machine, respectively. Various
forms of such a yoke are shown in Figs. 3 to
9, inclusive.

In TFigs. 3 and 4 the double side bars k are
bolted to a suitable head L, in which the ey-
lindrical rods &' 2? ave fitted. 1In that shown
in Figs. 5 and 6 three sides of the yoke are
composed of a single bar I, the ends of which
are passed through the rod A’ and firmly
bolted.

In Figs. 7 and 8 the yoke is formed of a
continuous band or strap %, the ends of which
support the rods %' which are provided
with the semicircular beads KX'and I{? on one
side and are channeled on the opposite side
to fit the band F.

In Tig. 9 the end portions of the strap or
band k& are curved outwardly, and the sur-
faces of the rods &' bearing against the same
are correspondingly econvex. This arrange-
ment renders the strain upon the end por-
tions more longitudinal and less transverse,
and thereby rednces their liability of break-
ing, ospecmlls at the corners.

The yokeillustrated in Figs. 3and 4 is plv
otally connected to the pmnan, as shown in
Irigs. 1 and 2, by passing the bar &' through
a hole in the pitman, Ifig. 2, preferably in
such a manner thataline passed through this
point of connection and through the point of
connection of the movable jaw at I' lies ob-
lique to aline along the length of the pitman.
The points of connection of the yoke and jaw
with the pitman could bear various relations
with one anotherin accordance with the well-
known laws of leverage. As a preferred ar-
rangement, however, the point of connection
of the jaw with the lever is between the point
of connection of the yoke therewith and the
eccentric where power is applied, and said
points of connection are on opposite sides of
the length of the pitman, with the point of
connection of the jaw in advance, as shown
in Fig. 2. The yoke is also supported by the
frame of the machine forward of the station-
ary crushing-jaw BB, as by arranging the rod
I in a suitable bearing M and securing the
latterin the recess N, formed in the body por-
tion of the jaw B.

The arrangement of the machine when the
link shown in Figs. 7 and 8 is employed is
illustrated in Figs. 10 and 11. In such casc

it will be noticed that the beads K’ and K*
on the ends of the link fit into eorresponding
grooves in the pitman and the block M’, re-
spectively. The rod S, attached to the mov-
able jaw and connected to the frame through
themedium of a springor cushion T, prevents
the loosening and displacement of the link
when the crushing strain is insufficient to
hold it in nosition.

In each case it is evident that the up-and-
down motion of the pitman causes the yolke
to vibrate or swing about the center &% the
point &' therefore deseribing an arc of a cir-
cle during its rise and fall.

During the operation of the machine the
movable erushing-jaw has the following ac-
tion, to wit: a compound movement involv-
ing a certain extent of bodily forward-and-
back movement, an up-and-down movement,
and a rocking or vibratory movement. Dur-
ing such compound movement on the part of
the crushing-jaw the pitman has an up-and-
down movement and also a vibratory move-
ment about a point between its upper and
lower ends.

With reference to Figs. 2 and 10 it will be
seen that when the pitinan makes its down-
stroke it forces the movable erushing-jaw for-
ward, and at the same time the forward swing
of the links causes the jaw to move down-
wardly, thereby contracting the discharge-
opening at the bottom of the crushing-hopper,
and also feeding the crushed material down-
wardly through such contracting opening.

When the pitman is raised, the links will
swing rearwardly and the jaw will rise and
swing back. During the forward movement,
however, of the jaw its lower end portion will
have the greatest extent of movement; but
before such lower end portion of the jaw
reaches the limit of its forward movemenL its
upper end portion tilts, thereby permitting
the material at the top of the hopper to set-
tle down between the crushing-jaws. The
linksthen swing back and the jaw commences
to have a back and -up movement; but before
the lower end portion of the jaw reaches the
limit of its back movement the upper por-
tion of the jaw commences to again tilt for-
ward and move downwardly. The down-feed
and crushing action are therefore practically
continuous, since the material will be crushed
in alternation between the jaw I3 and the up-
per and lower portions of the vibratory mov-
able jaw, which portions will have a grind-
ing as well as a direct crushing action.

The tension-link, which is connected with
the pitman and with the frame forward of
the pitman, has an exceedingly important and
efficient action. Its rise and fall imparts to
the pitman, and therefore to the movable
jaw, the desired forward-and-back motion,
which may be regulated to meet the require-
ments of the case by varying itslength—that
is to say, by varying the distance between its
points of connection with the frame and pit-
man.
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‘What we claim as our invention is—

1. A crushing-machine having a erushing-
hopper comprising a movable jaw supported
for bodily forward-and-back swinging move-
ment; a lever having a jointed connection
with said jaw; and a link having one end
pivotally connected with said lever, and the
other end supported forward of such point of
connection, whereby the lever, which is thus
provided with a reciprocating fulerum by its
connection with the swinging link, imparts
to the movable jaw abodily forward-and-back
movement by its vibratory motion about such
reciprocating fulerum, and also whereby the
resistance offered to the movement of the
crushing-jaw isreceived by the link as a ten-
sile strain, as set forth.

2. A crushing-machine having a crushing-
hopper comprising a movable jaw supported
for bodily forward-and-back-swinging move-
ment; a lever having a jointed connection
withsaid jaw; and alink having one end piv-
otally connected with said lever and the other
end supported forward of the opposing crush-
ing member, as set forth.

3. A crushing-machine having a crushing-
hopper comprising a movable jaw supported
for bodily forward-and-back swinging move-
ment;alever havingajointed connection with
said jaw; and a link having one end pivotally
connected with said lever, aind the other end
supported forward of such point of connection
the point of connection of the jaw with the
lever being between the point of connection
of the link therewith and the point of appli-
cation of power thereto, and such points of
connection being situated on opposite sides
of thelength of the leverwith the point of con-
nection of the jaw in advance of the point of
connection of the link, as set forth.

4. A crushing-machine having a crushing-
hopper comprising a movable jaw; swinging
links by which said jaw is suspended; alever
havinga jointed connection with the jaw; and
a tension-link having one end pivotally con-
nected with said lever, and the other end sup-
ported forward of such point of connection,
as set forth. ,

5. A crushing-machine having a crushing-
hopper comprising a movable jaw; swinging

[9%]

links towhich said jawis pivotally connected;
a lever having a jointed connection with the
movable jaw; and a tension-link having one
end pivotally connected with said lever, and
the other end supported forward of the op-
posing crushing member, as set forth.

6. A crushing-machine having a crushing-
hopper comprising a movable jaw; swinging
links for said jaw, saidlinks being supported
at their upper ends in front of the jaw and
the jaw being pivotally connected therewith
at their lower ends; a lever having a jointed
connection with the movable jaw; and a ten-
sion-link having one end pivotally connected
with said lever, and the other end supported
forward of the opposing erushing member, as
set forth.

7. A crushing-machine having a crushing-
hopper comprising a movable jaw; swinging
links supported at their upper ends forward
of the jaw, and pivotally connected at their
lower ends to the lower portion of the latter;
a pitman having a jointed connection with
said movable jaw; and a yoke adapted to form
a tension-link, and having one end pivotally
connected with said pitman at a point non-
coincident with the point of connection of the
jaw therewith, and the other end supported
forward of the opposing ecrushing member,
and having its sides arranged on either side
of the crushing members, substantially as de-
scribed.

8. In acrushing-machine, the combination
with the movable crushing-jaw and means
for operating the same, of a yoke or frame
adapted to form atension-link for connecting
the said jaw with the bed of the machine, said
yoke or frame having outwardly-curved or
convex ends, and being provided with end
pieces constructed with one side correspond-
ingly curved to fit the convexity of the yoke
ends, and with the other sides adapted to en-
gage suitable bearing portions on the crush-
ing-jaw and on the bed of the machine, sub-
stantially as described.

MELKER J. EICHHORN.
MORTON G. BUNNELL.
Witnesses:
RETA M. WAGNER,
A. . DURAND.
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