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 UNITED STATES

Patent OFFICE,

MORTON G. BUNNEL]"J, OF CHICAGO, ILLINOIS, ASSIGNOR TO FREDERICK C.

AUSTIN, OF SAME PLACE. .

CRUSHING-MACHINE:

SPECIFICATION formiing part of Letters Patent No. 645,586, dated March 20, 1900,

Application filed June 21,1897,
1o all whom it may concein.: :
Be it known that I, MORTON G. BUNNELL, a
citizen of the United States, residing at Chi-
cago, in the ecounty of Cook and State of Illi-
5 nois, have invented a certain new and useful
Improvementin Crushing-Machines, of which
the following is a specification.
My invention relates to machines for craush-
ing ore, rock, and the like, and comprises va-
1o rious matters of improvement upon crushing-
machines in which the material to be crushed
is subject to the action of a movable erush-
ing-jaw, which has a compound motion in-
volving a forward-and-back movement, an
15 up-and-down movement, and a vibratory
movement, my said invention being also more
particularly an improvement upon crushing-
machines in which the movable jaw is oper-
ated by a pitman.

Prominent objects of my invention are to
avoid clogging at the bottom of the erushing-
hopper; to facilitate and increase the crush-
ing action at the upper portion of the hopper;

- to perform the work rapidly and effectively;
25 to secure greater motion at the lower than at
the upper portion of the movable crushing-
jaw, and thereby increase the crushing eapac-
ity; to further facilitate and increase the
crushing by securing almost as much motion

30 at the center as at the upper end portion of
the movable crushing-jaw; to place the fly-
wheels out of the way; to secure at the lower
end portion of the movable crushing-jaw a
motion corresponding with that of the eccen-

35 tricandtorelatively position thelatter, where-
by more direct and stronger action is attained
without injury to the driving-shaft; to avoid
tensional strain on the main frame or casting
and to subject the same in lieu thereof- to

40 compression,whereby breakage is avoided; to
effectively back and control the movable
crushing-jaw; to dispense with toggle mem-
bers heretofore commonly employed in crush-
ing-machines; to relatively arrange the mov-

45 able crushing-jaw and pitman in a way to
materially shorten up the machine, and there-

by render the same compact and effect a sub-
stantial saving in cost of the main frame and
other component parts of the machine; to pro-

50 vide a simple, quick-acting, powerful, and
highly-efficient construction of erushing-ma-

20
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chine, and to provide certain novel and im-
proved matters of detail serving to generally
increase the efficiency of crushing-machines.

Totheattainmentof the foregoing and other
useful ends, my invention consists in matters
hereinafter set forth. _ .

In the accompanying drawings, Figure 1 is
a side elevation of a crusher embodying my
inventionand having an upper portion broken
away for convenience of illustration. Fig. 2
is a plan view of the same. Fig. 3 is a rear
elevation. Fig.4isanirregularsectiontaken
on line « z in Fig. 1; and Fig. 5 is a vertieal
section taken on line ¢ y in Fig. 2, on an en-
larged seale. )

The jaw A of the hoppershown in the draw-
ings rises at the forward end of the frame B
and, if stationary, can be rigid with the lat-
ter, and in such case it can be conveniently
formed integral therewith.

The movable crushing-jaw C of the crush-
ing-hopper is arranged opposite the jaw A,
which latteris preferably stationary, Thejaw
C, herein termed the ‘“‘movable” crushing-
jaw, is supported in such manner that when
it advances in a direction to contraet the dis-
charge-opening of the hopper (formed by the
space between the jaws Cand A) thesaid jaw
C will have a moderate downward movement
for the purpose of facilitating the feed throngh
and from the hopper. . This movement is de-
sirably attained by connecting or supporting:
the lower end of the jaw C upon a shifting
axis arranged to shift along an incline or in-
clined path, and while various devices here-
tofore proposed for such purpose ean be em-
ployed I prefer, as a matter of special im-
provement, to hinge or pivot the lower end of
the movable jaw to or upon a vibratory arm
orsupport which is hinged or pivoted to swing
about an axis positioned below its connection
with the jaw. Talso prefer to construct such
vibratory arm or support of a couple of links
D,suitably connected together. Theseswing-
ing links D D are arranged below and at op-
posite sides of the movable jaw C and have
their upper ends pivotally connected with
the lower end of the latter and their lower
ends pivotally supported at points slightlyin
rear of the points of connection of their up-
per ends with the jaw C. In this way, while
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the movable jaw C can be given a bodily for-
ward-and-back movement toward and away
from the stationary jaw A, so as to crush the
material in the erushing-hopper, it will have
during such bodily movement toward and
away from the stationary jaw a moderate ex-
tent of fall and rise, and thereby insure a
feeding action through the hopper, particu-
larly at the discharge end of the same.

As asimple arrangement for connecting to-
gether the swinging links D D, their upper
ends are fitted upon the ends of a pivot-rod
C', which extends through the lower end of
the movable jaw C, and their lower ends are
arranged upon a. pivot-rod E, which extends
across the frame B of the machine near its
lower edge and is mounted in suitable bear-
ings formed in the frame sides b b.

The movable jaw C is backed and operated
byamovableabuatment, preferably consisting
of a pitman I, which is in turn actuated by
an eccentric or like mechanical movement.
The movable crushing-jaw and the pitman
are tied or connected together in a way to
maintain a condition of parallelism between
them, whereby during operation the'said jaw
and pitman will have a like synchronous vi-
bratory movement. The connection between
the jaw C and pitman is also arranged to per-
mit a relative sliding or longitudinal shifting
movement between such two members—that
is to say, there is a relative shift or sliding
movement lengthwise of the pitman—and
while for the broader purposes of my inven-
tion various mechanical sliding connections
between the jaw and pitman can be employed
I prefer to interpose antifriction rolls or balls
between the opposing sides of the movable
jawand the pitman. Asa preferred-arrange-
ment and matter of special improvement the
lower end of the pitman F is arranged upon
an eccentriec G, mounted on a rotary driving-
shaft I, which latter extends across the lower
rear portion of the frame of the machine and
is mounted in suitable bearings I', formed in
the lower rear portion of the same, Fig. 1. In
this connection it will be also observed that
the usual fly-wheels on-said shaft (not herein
shown) will be low down and out of the way.
The upper end of the pitman is tied to an
axis positioned at any suitable point—for ex-
ample, at a point forward of the movable
jaw—and to such end the pitman is shown as
being pivotally connected with the rearends
of a couple-of swinging tension-links H H,
which are conveniently, but not necessarily,
arranged outside of the frame of the machine,
as best shown in Figs. 1 and 4, and extended
forwardly and downwardly from their points
of connection with the pitman. Theforward
ends of these links are conveniently hung
upon a transversely-arranged pivot-rod J,
which has its bearings in the main frame of
the machine. In this way the rotation of the

eccentric G in the direction indicated by the
arrow in Fig. 5 elevates and lowers the pit-
man and also swings its lower end forward

and backward, its upper end being caused to
move forward by the tension-links H I dur-
ing its rise and also caused to recede during
its descent by said links H H. This move-
ment of the pitman causes a substantially
like bodily forward and backward and vibra-
tory movement of the movable jaw C, the
lower end of the jaw being reciprocated
through a distance substantially equal to the
throw of the eccentric G and the middle and
upper portions of the jaw being reciprocated
through distances substantially equal to one
another, for it will be observed that with the
foregoing novel arrangement the lines of rela-
tive longitudinal shift or travel of the jaw
and pitman are at all times parallel and the
same distance apart and that the forward
surface of the pitman slides up and down the
flat rear surface of the movable jaw. Thus
while the upper and middle portions of the
movable crushing-jaw are given a nearly-
equal extent of forward-and-back movement
to insure a proper crushing action the lower
end of the same will have a greater extent of
forward-and-back movement, and thereby ef-
fectively prevent clogging in the erushing-
hopper and permit, by reason of its excess of
movement relatively to that of its middle and
upper end portions, the work of erushing the
stone or ore to be performed more freely, rap-
idly, and effectively. 'This bodily forward-
and - backward movement. of the movable
crushing-jaw is accompanied by a vibratory
motion about its longitudinal middle and also
by a slight bodily up-and-down movement,
both of which operate to feed the material
downward in the crushing-hopper.

The tension-links H I are conveniently
connected pivotally to the pitman F by means
of a pivot-rod H’ and to the frame of the ma-
chine by means of the rod J, which is ex:
tended across the forward end of the machine,
as shown in dotted lines in Fig. 2, and which
has its middle portion confined in and sup-
ported by a suitable bearing B', formed on
the frame B at the base of the stationary jaw
A. When thus arranged, the links H H are
easy of access and at the same time are so
situated as to be incapableof interfering with
the links D D for supporting the movable
jaw. Saidlinksare desirably each construct-
ed of a long rod h, bent at its middle so as to
form in effect two parallel rods having one
pair of ends connected together; a couple of
blocks &' and 7?, fitted between the parallel
portions of the rod % and respectively extend-
ing fromits bent portion to the rod H'and from
the latter to the bolt J, and an end piece 7%,
adapted to fit upon the endsof the rod /s and

ragainst the bolt J and to be held in place by

suitable set-nuts *. Any other construction
of link can, however, be employed.

As a simple and effective and at the same
time almost frictionless form of sliding con-
nection between the movable jaw C and the
pitman F a set of antifriction-rolls K are in-
terposed and work between the flat opposing
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sirfaces formirfg, respectively, the rear side
of the jaw and the forward side of the pit-

- man and which opposing surfaces, it will be
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observed, are at all times parallel and the
same distance apart. These rolls K are de-
sirably mounted in suitable bearings formed
in the sides of a rectangular frame L; which
latter is arranged between the adjacent faces
of the jaw and pitman and suspended by a
couple of rods M M, attached to its upper
end. In order to permit an extent of move-
ment on the part of the frame L sufficient to
allow the proper action of the rolls K, the
suspending -rods M M are respectively ex-
tended through spring or elastic cushions N
N, which are confined between supporting-
shoulders C? C% formed at the upper end of
the movable jaw C, and nuts M’ M’ on the
upper ends of the rods M M, and which when
thus arranged are adapted to permit a suit-
able extent of rise and fall on the part of the
frame L. : :

The movable jaw C and pitman F can be

‘effectively held together, so as to maintain a

condition of parallelism between them and
at the same time allowed to shift or slide the
one upon the other to an extent sufficient to
allow the proper rise and fall of the pitman,
by means of a tie-rod P, having its head p
confined within a recess formed in the jaw C
and having its body portion extended to the
rear through suitable openings or apertures
formed in the jaw and pitman and also

through a spring or elastic cushion @, which

is confined between the rear face of the pit-
man and through a nut P’ on the rear end of
said rod P, '

The lower end of the movable jaw C is
shown formed with a forwardly - extending
portion C? whose forward edge is arranged
over a chute or pan R, which latter is con-
veniently suspended by a chain R’ and is
adapted to carry the crushed material for-
ward and away from the operating mechan-
ism, which is arranged at the rear of the ma-
chine. :

With further reference to the parts or mem-
bers herein designated as the ‘‘movable”
crushing-jaw C and the pitman F it will be
seen that said two members are combined to
broadly constitute a combined pitman and
crushing-jaw, or, in other words, a pitman
provided with a crushing-face, and that as a
matter of further improvement the pitman is
thus provided with a crushing-face which is
adapted tosliderelatively tothe pitman; also,
that the movement of such crushing-face, irre-
spective of its independent sliding action, is
at its lower end portion in correspondence
with the movementof the eccentric; also, that
by arranging the eccentric at the lower end

of the pitman a more direct and powerfal ac- |

tion is secured. Broadly considered, there-

fore, I provide the pitman with a sliding
crushing-face which serves asa jaw, the lines
of relative longitudinal shift or travel of the

Jaw and pitman being at all times parallel

and the same distance apart, while more spe-
cifically considered I provide a crushing-jaw
which is suitably backed by a pitman or like
movable abutment with which the crushing-
jawhas a sliding orlike connection and which
sliding connection serves to keep the oppos-
ing surfaces of the jaw and pitman at all
times parallel and the same distance apart;
also, that, broadly considered, I provide be-
tween the jaw and the movable abutment or
pitman provided for operating the same a set
of antifriction rolls or balls.

What I claim as my invention ig—

1. A crushing-machine comprising a mov-
able crushing-jaw; a reciprocating abutment
backing and operating the said jaw; and a set;
of antifriction-rolls or the like arranged be-
tween the jaw and the said abutment,

2. A crushing-machine comprising a mov--

able crushing-jaw; a pitman immediately
backing and operating the jaw; and means
for operating the pitman and thereby causing
the same to slide up and down the flat rear
surface of the jaw, ,

3. A crushing-machine comprising a mov-
able crushing-jaw; a pitman backing and op-
erating the jaw; means for operating the pit-
man and thereby causing the latter’s flatfor-
ward surface to slide up and down the flat
rear surface of the jaw; and one or more anti-
friction-rolls arranged between the jaw and
pitman.

4. A crushing-machine comprising a suit-
ably-operated pitman provided with a face
which' slides relatively to the pitman and
which is adapted to serve as one of the crush-
ing-jaws of a crushing-hopper.

-5. A erushing-machine comprising a suit-
ably-operated pitman provided with a face
which slides relatively to:the pitman and
which is adapted to serve as one of the jaws
of a crushing-hopper, and one or more anti-
friction devices arranged between the pitman
and its sliding face.

6. In a crushing-machine, a crushing-hop-
percomprising asuitably-supported and mov-
able crushing-jaw; a suitably-actuated pit-
man backing and operating the jaw; and one
or more antifriction roils or balls arranged
between the jaw and pitman, whereby a rela-
tive sliding movement will ocecur between the
jaw and pitman when the latter is actuated
for the purpose of operating the former.

7. In a crushing-machine, a crushing-hop-
per comprising a movable crushing-jaw; a pit-
man_ backing and operating the jaw; anti-
friction rolls or balls arranged between the
jaw and pitman, whereby a relative sliding
movement will occur between the said jaw
and pitman; and means for maintaining the
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jaw and pitman in a condition of parallelism. -

8. A crushing-machine comprising a pit-
man having a sliding crushing-face arranged
to provide one of the crushing-jaws of a crush-
ing-hopper, the pitman and sliding ernshing-
face being connected to permit a relative slid-
ing or longitudinal shifting movement dur-
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ing the operation of the machine, and the
lines of relative longitudinal shift or travel
of the pitman and its sliding face being at all
times parallel and the same distance apart.

9. In a crushing-machine, a pitman oper-
ated by an eccentric or the like and provided
with a sliding crushing-face arranged to form
one of the jaws of a crushing-hopper, the pit-
man being also tied to an axis positioned to
cause its crushing-face to have a forward and
back and vibratory movement, and the lineés
of relative longitudinal shift or travel of the
pitman and its sliding face being at all times
parallel and the same distance apart.

10. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw,
and a pitman immediately backing and op-
erating the jaw and having therewith a slid-
ing connection adapted to permit a relative
sliding or longitudinal shifting movement be-
tween it and the jaw, the opposing orsliding
surfaces of the jaw and pitman being at all
times substantially parallel and the same dis-
tance apart. ‘

11. In a ecrushing-machine, the crushing-
hopper comprising a movable crushing-jaw;
a pitman immediately backing and operating
the jaw and having therewith a sliding con-
nection adapted to permit a relative sliding
or longitudinal shifting movement between
it and the jaw; and means for maintaining
the jaw and pitman in a condition of paral-
lelism, the two members being also main-
tained at a fixed distance apart.

12. In a erushing-machine, the crushing-
hopper comprising a movable crushing-jaw;
a pitman immediately backing and operating
the jaw and having therewith a sliding con-
nection adapted to permit a relative sliding
or longitudinal shifting movement between
it and the jaw, the two members being main-
tained in a condition of parallelism and also
at a fixed distance apart; and an eccentric op-
erating the lower end of the pitman.

13. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw;
a pitman immediately backing and operating
the jaw and having therewith a sliding con-
nection adapted to permit a relative sliding
or longitudinal shifting movement between
it and the jaw, the lines of relative longitu-
dinal shift or travel of the jaw and pitman
being at all times substantially parallel and
the same distance apart; an eccentric oper-
ating one end of the pitman; and a swinging
connection between the other end of the pit-
man and the frame of the machine,said swing-
ing connection being pivoted to the frame at
a point forward of the said movable jaw.

14. In a crushing-machine, the erushing-
hopper comprising a movable crushing-jaw;
a pitman immediately backing and operating
the jaw and having therewith a sliding con-
nection adapted to permit a relative sliding
or longitudinal shifting movement between
it and the jaw, the lines of relative longitu-
dinal shift or travel of the two members

645,586

being, by reason of the sliding connection,
at all times substantially parallel and the

same distance apart; an eccentrie supporting.

the pitman and operating its lower end, and
tension-links having their rear ends pivotally
connected with the upper end of the pitman
and their forward ends pivotally supported
at points forward of the movable crushing-
jaw.

15. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw,
and a vertically-disposed pitman operating
the jawand having asliding connection there-
with so as to impart to the said jaw a for-
ward-and-backward movement substantially
in synchronism with the forward-and-back-
ward motion of the pitman, and one or more
antifriction-rolls interposed between the said
jaw and pitman. .

16. In a crushing-machine, the crushing-
hopper comprising -a movable crushing-jaw;
and a pitman-and-eccentric arrangement for
operating the jaw, the eccentric being ar-
ranged to operate the lower end of the pit-
man, and the pitman having a sliding con-
nection with the jaw so as to impart to the
latter's lower end an extent of movement sub-
stantially equal to the throw of the eccentric,
the flat forward surface of the pitman form-
ing a backing for the flat rear surface of the
jaw.

17. In a crushing-machine; the erushing-
hopper comprising a movable crushing-jaw,
a pitman immediately backing the jaw and
having a sliding connection therewith, and
an axis-link connected with the lower end of
the jaw and arranged below the same in a po-
sition to cause the jaw to move bodily down-
ward as it advanees, and at the same time to
allow its upper end to advance and recede in-
dependently of its lower end; and the said
pitman and jaw having by such arrangement
like and simultaneous vibratory and bodily
forward-and-back movements, buthaving un-
like or dissimilar up-and-down movements.

18, In a crushing-machine, the crushing-
hopper comprising a crushing-jaw arranged
for a bodily forward-and-back and vibratory
movement} swinging supporting-links there-
for having their upper ends pivotally con-
nected with the lower end of the jaw and
their lower ends pivotally supported at sta-
tionary points to the rear of their points of
connection with the jaw for the purpose of
causing the latter to move bodily downward
as it advances and at the same time to allow
its upper end to advance and recede inde-
pendently of its lower end; and means for
operating-the jaw. ‘

19. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw;
swinging supporting-links having their up-
per ends pivotally connected with the lower
end of the movable jaw, and their lower ends
pivotally supported below the jaw and to the
rear of their points of connection therewith;
a pitman backing and operating the jaw and
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having asliding connection therewith; an ec-
centric operating the lower end of the pit-
man; and tension-links having their rear

ends pivotally connected with the upper end

of the pitman, and their forward ends piv-
otally supported at points forward of the. mov-

- able crushing-jaw.
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25

20. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw
supported by suitable connection with the
crusher frame or body; apitman backing and
operating the jaw; antifriction-rolls arranged
between the jaw and pitman; and a holder
carrying the antifriction-rolls and having a
spring or elastic connection with the movable
jaw, as set forth.

21. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw
suitably supported from the crusher frame or
body; a pitman backing and operating the
jaw, and having a sliding connection there-
with; and a tie-rod connecting the jaw and
pitman and having a spring or elastic con-
neection with the latter, as set forth.

22. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw

having a shifting connection with the crusher
frame or body; a pitman backing and oper-
ating the jaw and having. a sliding connéc-
tion with the same; a tie-rod connecting the
jaw and pitman; and an elastic cushion con-
fined between the rear of the pitman and a
nut on the tie-rod. ,

23. In a crushing-machine, the crushing-
hopper comprising a movable crushing-jaw;
swinging supporting-links having their up-

per ends pivotally connected with the lower

end of the jaw, and their lower ends pivot-
ally supporteéd below the same and to the rear
of their upper ends; a pitman backing and
operating the jaw; antifriction rolls or ballg
arranged befween the jaw and pitman; an ec-
centric applied to the lower end of the pit-
man; and tension-linkshaving their rear ends
pivotally connected with the upperend of the
pitman and their forward ends pivotally con-
nected with the frame at points forward of
the movable crushing-jaw.
MORTON G. BUNNELL.

Witnesses: -
- "ARTHUR F. DURAND,

MARGARET M. WAGNER.
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