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To all whom it may concerr:

Be it known taat I, MorToN G. BUN’\TELL
a citizen of the Umted States, and a res.ldent
of Chicago, county of Cook, and State of Illi-
nois, have mvented certam new and userul
Improvemeats 1n'Jaw-Crushers, of wiica the
following is a speciiication.

Tii1s *"Lpphca, tion 1s subordinate to my prior

-application, Serial No. 34,105, filed Getober |

24, 1900, and covers an m’lprovement on tie
sub1ect matter of said prior application.

My mventmn mlates to W hat are Com-
monly known as 1&% -crushkers,” and I as for
its object the prowsmn of a Smm] and effi-
cient construction and to provide certain
features of improvement tending to Tacilitate
the assembling of the various parts, a partic-
being to provide a construction in
which the jaw is supported for free and un-
hindered back-and-forth movement and in
which the arrangement is such t: at the jaw
will not tend to rise {rom its bearing.

To the foregoing and otler useful ends the

vibratory jaw is preferably supported by a

swinging stirrup, and the power 1s a,pphed n

such manner that the resistance offered by
the rock will not tend to raise tie jaw {rom
the Stlrrup Preterably the jaw 1s actuated
by a pitman, and, as stated, the motion of tl e
pitman 1s communicated to thke jaw in such
manner that tie resistance offered by the
rock will hold tle jaw down n place upon 1ts
bearmng. Trismethod of operation is prefer-
ably secured by arranging the toggle or piv-
otal connection of the l1aw and pitman at a
point on a level or substantially on a level
with the top of the vibratory jaw. With t. 1s
< thrust of
the rock in the hopper will at all times tend
to force the jaw down rather tian it it.
Thusarranged the jawissupportedforfree and
unhindered back-and-forth movement, and
both the jaw and i1ts swinging stirrup can be
easlly lifted out or removed {rom the crusi-er.
The nature and advantages of mv invention
will, however, hereinaf ter more f fully appear.
" In the accompamymw drawings, Figure 1 is
a longitudinal section throueh a crusher con-
structed in accordance with my 1nvention.,
Fig. 2 is a transverse section through tie
crusher-frame on line 2 2 of Fig. 1, Shm ng
the jaw and stirrup 1n elevation. Flﬂ' 31s &
perspective of the swinging stirrup which is
employed for SprOl‘tlIlG “the wbmtory Jaw.

B

tionarv andmovablejaws.

As thus illustrated, the crusker comprises
a suitable frame or body A, Taving 1ts for-
vard portion constructed so as to prowde a
statlcnary taw B. Tle movable or vibra-
tory jaw C 1s arranged to Oppose tl e face of
said statlonary jaw and .is preferably sup-
ported for iree and unhindered hack-and-
forth movement by the swinging stirrup D.
T 1s shrrup 1S prefembly Iung 1nside the
crus” er irame or bady, as shown in Fig. 2, its
vertical or side porticns being arrang ed for a
shigi t vibratory movement in recesses formed
between t! e crus er frame or he cy and tie
check-plates a.
tiese ¢ eek-plates ¢ are arranged to form
side walls of tie Fopper provided by t! e sta-
Tiusarranged the
Stlrrup has its lower transverse porticn D ar-
rangedin positicn toengage a groove or seat e,
extending tmnsverselv across t! e bottcm of
th e vlbrauarv jaw C. Tl e stirrup is also pro-
vided at its top with t! e laterally-extending
portions d’. Ttese portions d’ are prelembly
arranged to sect in grooves ¢/, lormed in the
top ot the crusher freme or bod yA. With this
crrengement it will be seen that the movable
1ew C can be recdily lifted or removed from
the stirrup end :
be recdily lifted or removed from the erusher-
ireme, 1t being understood theat before lifting
out the stirrup 1t will be necessery to first re-
move the cheel{—p iotes a from their positions
ot each sice of the hopper.  The bearing thus
proviced for the VLbl"“JLOI‘Y 1oW 1S of such
cherecter thotitis{ree to rise—that is to say,
the berri ng 1s of c'uch cherecter thet it does
not hold the jew cdown. In order, therefore,

to prevent the Tock in the ! aopper from fore-

ing the Jew upwerd, the power is pwmr ybly

pphed in such menner thet the resistence
offered by the rock will tend to force and hold
the jaw down. This is preferably accom-
plis lled by providing o vertically-reciprocat-
ing pitmen K, which is preferably actuated
ot its lower end by an eccentric cam I and
which hes & p:mt 1 or togegle-like connection
with the rewr end of the jaw-erm. . The
end portion of this erm is preferably tied to
the pitmen, and the pwoml or toggle-like
jornt or connecb;ﬂaon ¢ thereby provided is,
1t will be observed, srrenged on o level or sub-

L LAY

st ,ntmll}r on a level with the top of the mov-

1ew (.

In ord er to permit the pitman to communi-

It will be understood that

~leo that the latter cen then
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pitman is preferably tied to the forward por-

tion of the crusher frame or body by means

of a suitable yoke, composed of a couple of
parallel rods or bars G. The yoke thus
formed by these swinging parallel rods or
bars serves to provide the pitman with a
shifting fulerum, whereby the pitman 1s en-

abled to act as a lever for forcing the mov--

able jaw back and forth relatively to the
stationary jaw B. With this arrangement
the rotation of the eccentric cam I causes
the movable jaw to have a combined vibra-
tory and bodily forward-and-back move-
ment—that is to say, the jaw not only has a
bodily forward-and-back movement, but
also tilts about the bearing or fulerum point
provided by the lower transverse cross-piece
d of the stirrup D. The movement of the
jaw in this way causes the desired crushing
action in the hopper. As the pitman en-
oages the jaw-arm at a point on a lne or

substantially on a line with the top of the

hopper, the resistance offered by the rock in
the hopper will therefore have no tendency
whatever to lift or raise the jaw from its
bearing. In other words, the power or mo-
tion is so communicated to the jaw that the
rock tends to force the latter downrather than
to lift it. This will be readily understood
by reference to Fig. 1, wherein 1t will be seen
that the resistance offered by the rock in the
hopper will be in such direction that it will
have no tendency to swing the jaw upward
about its pivotal connection with the pitman.
In this way the power is applied 1n such man-
ner as to permit the back thrust of the rock
to be employed for holding the jaw down,
and thus held down and prevented from ris-
ing the jaw isrendered free of all unnecessary
friction, and, furthermore, with such method
of operation the jaw can be readily and
easily lifted out and removed irom the
crusher. It will also be seen at this juncture
that such construction facilitates 1n assem-
bling the various parts, it being necessary in
putting the various parts of the crusher to-
oether to simply drop the stirrup D into
place inside the frame and to then lower the
movable jaw C into place upon the bottom
portion of such stirrup. :

It is therefore obvious that my improved
construction and method of operation is not
only simple and efficient, but that it 1s also of
such character as to permit the parts to be
readily and easily removed for the purpose
of repair or substitution and as to faciitate
the assembling of the parts, thereby reducing
the cost of manutacture. '
~ The stirrup D can be constructed in any
suitable manner—as, for example, 1t can be
formed in one piece, as shown in Figs. 2 and
3. It is obvious, however, that this swing-
ing stirrup can be constructed in many dit-
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ferent ways and also that it can be applied
in various ways without departing from the
spirit of my mvention.
not limit myself to the exact construction
shown and described. Thus it will be seen
that both the jaw and stirrup rest in place
without means for positively holding them
down, and it is therefore obvious that my in-
vention contemplates, broadly, a swinging
support and jaw merely resting in place and
so actuated that the resistance of the mate-
rial in the hopper tends to prevent both
from rising. _

In the following claims I have employed
the term “resting,” and wherever this term
is found T wish to be understood as meaning

that no mechanical devices are employed for

binding or tying down the jaw and that the

elevated position of the toggle-joint taken imn

connection with the reaction of the material
in the hopper constitute the only arrange-
ment for preventing either the jaw or the
swinging support from rising. -

What I claim as my invention 1s—

1. A crushing-machine comprising & suit-
able frame or body, a stirrup made or formed
in one piece and hung inside the crusher
frame or body, said stirrup being left free to
be raised from the frame or body; a movable
jaw provided on its under side with a trans-
verse groove adapted to receive the lower
transverse portion of said stirrup, the jaw in
this-way resting upon the stirrup and the lat-

ter supporting the jaw for forward-and-back

or vibratory movement, and the jaw being
left free to be raised from its swinging sup-
port, cheek-plates arranged at each side of the
hopper of which said jaw forms a part, the

vertical portions of said stirrup being ar-

ranged to swing or vibrate in recesses formed
between said cheek-plates and said frame or

body, the upper laterally-projecting portions

of said stirrup resting in grooves or concave
seats formed on the upper surface of said

' frame or body, and a vertically-reciprocating

pitman adapted and arranged for actuating
said jaw, the pivotal connection between the
jaw and pitman being arranged at a point on
a level, or substantially on a level, with the
top of the jaw-face, and the power and mo-
tion thus communicated to said jaw causing
the latter to move back and forth and per-
mitting the resistance offered by the rock to
hold the jaw down in place and thereby pre-
vent it from rising from the stirrup upon
which it rests, substantially as described.

2. A crushing-machine comprising a mov-
able erushing-jaw, actuated positively in all
of the directions of its motion by the upper
portion of a vertically-disposed pitman ful-
crumed at its upper end and actuated at its
lower end, and a swinging support for said
jaw whereby the movable jaw has a com-
bined oscillatory and bodily forward and

- back motion.

For this reason 1 do
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3. A crushing-machine comprising a mov-
able jaw, a swinging U-shaped jaw-support-
ing member, a vertically -reciprocating pit-
man adapted and arranged for actuating said
jaw in both directions, said jaw having a
rigid arm swingingly connected at its end to
sald pitman, a swinging yoke having one end
tied to said pitman and the other end tied to
the crusher frame or body, so as to provide
the pitman with a fulerum at both forward
and back strokes of the jaw, adjustable bear-
ings for taking up wear between the pitman
and the jaw and yoke, so as to prevent lost
motion, and means for actuating said pit-
man, the side portions of the yoke thereby
adapted to sustain both tensile and endwise
compressive strains during the operation of
the crushing-machine, and the means for
maintaining the connection between the pit-
man and the said arm being applied to the

pitman at a point above the said means for

actuating the latter, the point of engagement
between the said arm and pitman
ing an axis about which the movable jaw and
the pitman have a relative swinging motion,
the movable jaw being supported upon the
horizontal lower portion of said swinging U-
shaped member, and vertically removable
therefrom, whereby the movable jaw has a
combined oscillatory and bodily forward-and-
back motion. '

4. In a crushing-machine, the combination
of a swinging U-shaped jaw-supporting mem-
ber, a suitable body-frame, a jaw rigid with
said body-frame, a movable jaw opposed to
said stationary jaw and provided with a rigid
rearwardly-extending toggle-arm, a verti-
cally-reciprocating pitman actuated at its
lower end by an eccentric device, said pitman
being provided between its upper and lower
ends with a bearing adapted to engage the
rear end of said toggle-arm, means for tymng
the movable jaw and pitman together, said
means having a pivotal connection with the
toggle-arm and extending through and en-
oaging the back of the pitman above the ec-
centric device, and a swinging yoke having
one end tied to the upper end of said pitman
and the other end tied to the body-frame, the
movable jaw being supported upon the hori-
zontal lower portion of said swinging U-
shaped member, and vertically removable
therefrom, whereby the movable jaw has a
combined oscillatory and bodily forward-and-
back motion. . _

5. A crushing-machine comprising a sta-
tionary jaw and a movable jaw, a swinging
U-shaped jaw-supporting member, a toggle-
arm rigid with said movable jaw, a vertically-
reciprocating pitman actuated by an eccen-
tric device, said pitman having between 1ts
upper and lower ends a point of connection
with the rear end of said toggle-arm, means
for tying the movable jaw and pitman to-

gether and for taking up wear between the |

constitut- .

a

pitman and the toggle-arm, said means hav-
ing a pivotal connection with the toggle-arm
and extending through and engaging the
back of the pitman above the said eccentric
device, a swinging yoke having one end tied
to said pitman and the other end tied to the
stationary jaw, and suitable devices for tak-
ine up wear at each end of said yoke, the
movable jaw being supported upon the hori-
zontal lower portion of said swinging U-
shaped member, and vertically removable
therefrom, whereby the movable jaw has a
combined oscillatory and bodily forward-and-
back motion. |

6. A crushing-machine comprising a body-
frame, a vertically-disposed pitman, a sta-
tionary crushing-jaw, a movable jaw sup-
ported for bodily movement toward and
away from the stationary jaw and provided

- with a rigid arm pivotally engaging said pit-

man, a swinging U-shaped jaw-supporting
member, an eccentric device for actuating
the lower end of said pitman, aswinging yoke
having one end tied to the body-frame and
the other end tied to the upper portion of
said pitman, and means extending through
the pitman above the eccentric device to
bind the movable jaw and pitman together,
whereby the movable jaw swings about 1its
point of pivotal connection with the pitman
and is moved bodily in both directions by the
middle or intermediate portion of a pitman
fulecrumed at its upper end, the movable jaw
being supported upon the horizontal lower
portion of said swinging U-shaped member,
and vertically removable therefrom, where-
by the movable jaw has a combined oscilla-
tory and bodily forward-and-back motion.

7. A crushing-machine comprising a body-
frame, a stationary crushing-jaw, a movable
crushing-jaw supported for bodily movement
toward and away from the stationary jaw
and provided with a rigid arm, a swinging
U-shaped jaw-supporting member, a pitman
fulerumed at its upper end and actuated at
its lower end by an eccentric device, and
means extending threugh and engaging the
back of said pitman above the eccentric de-
vice to keep the end of said arm in pivotal
engagement with the face of the pitman,
whereby the movable jaw swings relatively
to said pitman and is actuated in all of the
directions of its motion by the portion of the
pitman having pivotal connection with the

end of said arm, the movable jaw being sup-

ported upon the horizontal lower portion of
said swinging U-shaped member, and verti-
callyremovable therefrom, whereby the mov-
able jaw has a combined oscillatory and bod-
ily forward-and-back motion.

8. A crushing-machine comprising a body-
frame, a stationary jaw, a movable crushing-
jaw provided with a rigid arm, a swinging
U-shaped jaw-supporting member, a pitman
actuated at its lower end, means extending
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through and engaging the back of said pit-

man between its upper and lower ends, and

at a point above the means for actuating the
pitman, to keep the end of said arm in piv-
otal engagement with the face of the pitman,
a swinging yoke having one end tied to the
body-frame, and U-bolts for tying the other
end of the yoke to the upper end of the pit-
man, said bolts extending through the upper
portion of the pitman, the movable jaw be-
ing supported upon the horizontal lower por-
tion of said swinging U-shaped member, and
vertically removable therefrom, whereby the
movable jaw has a combined oscillatory and
bodily forward-and-back motion.

9. A crushing-machine comprising a body-
frame, a stationary crushing-jaw, a movable
crushing-jaw provided with a rigid arm, a
swinging U-shaped jaw-supporting member,
a swinging yoke, a pitman fulecrumed at its

upper portion upon said yoke and actuated

at 1ts lower end, and U-bolts for keeping the
end of said arm in pivotal engagement with
the pitman, said bolts extending horizontally
through the pitman above the point at which
the latter is actuated, and said yoke having
its opposite ends tied respectively to the
body-frame and the upper end of the pitman,
whereby the said movable crushing-jaw is
actuated m all of the directions of its motion

by that portion of the pitman which is tied

by said U-bolts to the end of said arm, the
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movable jaw being supported upon the hori-
zontal lower porlion of said swinging U-
shaped member, and vertically removable
therefrom, whereby the movable jaw has a
combined oscillatory and bodily forward-
and-back motion.

10. A crushing - machine comprising a
swinging U-shaped jaw-supporting member,
a movable crushing-jaw tied to and having a
direct pivotal connection with, and actuated
bodily in opposite directions by, a pitman
fulerumed above and actuated at a point be-
low, the jaw thus actuated being adapted to
swing relatively to the pitman during the op-
eration of the machine, said pivotal connec-
tion or axis about which the jaw and pitman

. have a relative swinging motion being above
50

the pomnt at which the pitman is actuated,
the movable jaw being supported upon the
horizontal lower portion of said swinging U-
shaped member, and vertically removable
therefrom, whereby the movable jaw has a
combined oscillatory and bodily forward-

and-back motion.

11. A crushing-machine comprising a
swinging U-shaped jaw-supporting member,
a movable jaw having a direct pivotal en-
gagement with, and actuated in all of the di-
rectionsof its motion by, a pitman fulerumed
at or near 1ts upper end and actuated at its
lower end, the jaw thus actuated being
adapted to swing relatively to the pitman
during the operation of the machine, said

845,028

pivotal engagement or axis about which the

jaw and pitman have a relative swinging mo-
tion being above the point at which the pit-
man 18 actuated, the movable jaw being sup-
ported upon the horizontal lower portion of
sald swinging U-shaped member, and ver-
tically removable therefrom, whereby the
movable jaw has a combined oscillatory and
bodily forward-and-back motion. -

12. A crushing-machine comprising a suit-
able body-frame, a jaw rigid with said body-
frame, a movable jaw opposed to said sta-
tionary jaw and provided with a rigid rear-
wardly -extending toggle-arm, a swinging
U-shaped jaw-supporting member, a verti-
cally-reciprocating pitman actuated at its
lower end by an eccentric device, said pit-
man being provided between its upper and
lower ends with a bearing adapted to engage
the rear end of said toggle-arm, means for
tying the movable jaw and pitman together,
sald means having a pivotal connection with

.the movable crushing-jaw and extending

through and engaging the back of the pit-
man above the eccentric device, and a swing-
ing 'yoke having one end tied to the upper
end of said pitman and the other end tied to
the body-frame, the movable jaw being sup-
ported upon the horizontal lower portion of

said swinging U-shaped member, and verti-

cally removable therefrom, whereby the
movable Jaw has a combined oscillatory and
bodily forward-and-back motion.

13. A crushing-machine comprising a mov-
able jaw provided with a rigid rearwardly-
extending toggle-arm, a swinging U-shaped
Jaw-supporting member, a vertically-recip-
rocating pitman, a suitably-mounted swing-
ing yoke having one end tied to the upper
end of sald pitman, an eccentric actuating
the lower end of said pitman, the said pitman
being thereby subject to the endwise com-

| pressive strain imposed upon it by the weight

of said yoke, the upper portion of the pitman
having a pivotal engagement or connection
with the rear end of said toggle-arm, and
means Tor tying the movable jaw and pitman
together, said means being removably se-
cured to the portion of the pitman above the
eccentric device, whereby the said movable
jaw swings relatively to the pitman and is
actuated in all of the directions of its motion
by that portion of the pitman above the said
eccentric device, the movable jaw being sup-
ported upon the horizontal lower portion of
sald swinging U-shaped member, and ver-
tically removable therefrom, whereby the
movable jaw has a combined oscillatory and
bodily forward-and-back motion. R

14. A crushing-machine comprising a mov-
able jaw provided with a rigid rearwardly-
extending togele-arm, the rear end of said

arm being suitably rounded, a swinging U-

shaped jaw-supporting member, a vertically-
reciprocating pitman fulerumed at its upper
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end and actuated at its lower end by an ec- | pitman at a point nearer the latter’s uppér

centric device, said pitman being provided

with a bearing or seat adapted to engage the.
rounded rear end portion of said toggle-arm,

and means secured to said pitman above the
eccentric device to keep the end of said toggle-
arm in engagement with said bearing on the
pitman, whereby the said jaw swings rela-
tively to the pitman and is actuated mn all of
the directions of its motion by that portion
of the pitman above the said eccentric device,
the movable jaw being supported upon the
horizontal lower portion of said swinging U-
shaped member, and vertically removable
therefrom, whereby the movable jaw has a
combined oscillatory and bodily forward-and-

back motion.
15. A crushing-machine comprising a suit-

~ ably-supported movable jaw provided with a
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rigid arm, a swinging U-shaped jaw-support-
ing member, a swinging yoke, a pitman hav-
ing its upper end fulcrumed upon the swing-
ing end portion of said yoke, an eccentric de-
vice actuating the lower end of said pitman,
and means for tying the jaw and pritman to-
oether, the end of said arm being held
pivotal engagement or connection with the
pitman at a point substantially on a level
with the top of the crushing-face of said jaw,
whereby, in the main, the crushing action
does not tend to lift the jaw, and whereby the
said jaw swings relatively to the pitman and
is actuated in all of the directions of 1ts mo-
tion by that portion of the pitman above the
said eccentric device, the movable jaw being
supported upon the horizontal lower portion
of said swinging U-shaped member, and ver-
tically removable therefrom, whereby the
movable jaw has a combined osecillatory and
bodily forward-and-back motion.

16. A crushing-machine comprising a suit-
ably-supported movable jaw provided with a
rigid arm, a swinging U-shaped jaw-support-
ing member, a pitman actuated at its lower
end by an eccentric device, and a swinging
yvoke upon which the upper end of the pitman
1s fulerumed, the end of said arm having a
pivotal engagement or connection with the

[

end than its lower end, and at a point sub-
stantially on a level with the top of the crush-
ing-face of said jaw, whereby the said jaw 1s
substantially [ree from any tendency to rise
or swing upwardly about its axis or point
of pivotal connection with the pitman dur-
ing the operation of the machine, the mov-
able jaw being supported upon the horizon-

“tal lower portion of said swinging U-shaped

member, and vertically removable thereirom,
whereby the movable jaw has a combined
oscillatory and bodily forward-and-back mo-
tiom. |

17. In a crushing-machine, the combina-
tion of crushing means including a pair of
jaws, swinging U-shaped jaw-supporting
member, and operating means for producing
relative movement between said jaws, said
operating means including a pitman, an ec-
centric for actuating the lower end of said
pitman, means including a swinging toggle-
arm for directly tying and connecting the
upper portion of the pitman to the other jaw,
the said pitman being adapted to tilt rela-
tively to both of said jaws, and that portion
of the pitman above the said eccentric con-
stituting a power - transmitting connection
through which all power necessary for pro-
ducing said relative movement, in all of its
directions, is communicated from the eccen-
tric to the crushing means, the movable jaw
being supported upon the horizontal lower
portion of said swinging U-shaped member,
and vertically removable therefrom, where-

by the movable jaw has a combined oscilla-

tory and bodily forward-and-back motion.
18. In a crusher, a vibratory or swinging

- U-shaped member upon which the movable

jaw is fulcrumed, substantially as shown and
described, whereby the movable jaw has a
combined oscillatory and bodily forward-
and-back motion.

MORTON G. BUNNKELL.

Witnesses:
ArTHUR F. DURAND,
Harry P. BAUMGARTNER.
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