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UNITED STATES

PatENT OFFICE.

CLEMENT F. HINMAN, OF CHICAGO, ILLINOIS.

GRUSHING-MACGHINE.

SPECIFICATION forming part of Létters Patent No. 621,754, dated March 21, 1899. '
Application filed Pebru‘ary 83,1897, Serial No. 622,486, (Nomodel) h

To all w}wm it TMaly CONCeri:
Be it known that I, CLEMENT If. HINMAN, &
citizen of the United States, residing at Chi-

cago, in the county of Cook and State of Illi- j
nois,haveinvented certain new and useful Im-

provements in Crushing-Machines, of which
the following is a full, clear, and exact speci-
fication. L - o

My invention relates more particularly to
that class of rock-crushing machines known
as ‘‘jaw-crushers,” usually employing a pair
of jaws one of which is stationary, while the
other is movable and is given alternate pro-
pulsive and receding movements, so that the
material deposited between them, as in a hop-
per, is erushed or broken by the impact. One
of the greatest defects of crushers of thischar-

acter is the severe shock and strain brought

upon the parts, and particularly upon the driv-

ing-shaft, resulting from the spasmodic OT |

plunging action of the movable jaw, at times

‘advancing with extreme and swift movement

and as suddenly receding, thus rapidly sub-
jecting the shaft, as well as the other parts, t0
sudden and severe strains. |

One of the objects of my invenﬁion, there- |

fore, is to avoid this defect and to cause the

movable jaw to do some crushing work sub- |

stantially at all times during a complete rota-

tion of the driving-shaft, whereby the strain

upon the shaft and other parts will be equal-
ized or disseminated, as it were, throughout
substantially theshaft’sentire circumference.

Another object of myinvention is to compel |

substantially all points of the face of the mov-
able jaw to move in straight thrusts and to
cause the lower edge or portion of the Jaw to
take an upward trend; whereby the super-
posed particles of the rock or material will be

struck at substantially right angles to the

face of the jaw against which they rest and
will be induced to move downwardly, while
their downward movement, when they
about to leave the mouth of the hopper, will

be arrested by the upward thrust of the lower

edee of the moving jaw and instead of be-
ing squeezed out through the opening will be
further crushed before being allowed to es-

- cape.

Another object of myinvention is to cause
a greater center thrust or waist movement of

are.

whereby a greater crushing capacity and a

straighter and more effective stroke are pro-
duced. - o
Anotherobjectof myinventionistoprovide

'a mechanical movement especially adapted

for operating the jaw of a crushing-machine
which shall offer less resistance and friction,

and consequently require less power to oper-
ate it, than heretofore and which mechanical

movement shall also produce a continual
crushing action of the movable jaw substan-
tially throughout the period at whichits bodily
thrust begins and ends; and myinvention has
for its objeet, finally, to provide means where-
by the positions of the jaws may be altered
with relation to each other without necessarily
changing their angularity and without inter-
fering with or affecting the position of the op-
erating mechanisin. : |

With these endsin view my invention con-
sists in certain features of novelty in the con-

struetion, combination, and arrangement of
‘parts by which the said objects and certain

other objects hereinafter appearing are at-
tained, all as fully described with reference
to the accompanying drawings, and more par-
ticularly pointed out in the claims.

- In the said drawings, Figure 1 is- a plan
view of my improved crusher.
vertical longitudinal section thereof, taken
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Fig. 2 is a

on the line 2 2, Fig. 1; and Fig. 3'is a detail |

perspective view of the means forholding and
adjusting the stationary jaw.

~ One feature of my invention in its broad-
est aspect is a mechanical movement capable

of application or use generally; but I have

shownitin connection with certain parts char-

acteristic of a crushing-machine as an illus-

tration of its greatest field of utility at pres-

ent known to me, and with such parts, es-
pecially when one of the crushing-jaws is
capable of both oscillatory and bodily move-
ment, the said mechanical movement per-
forms certain improved results attributable
to the peculiaraction of this mechanical move-
mentcombined with the action of themovable
jaw, as will hereinafter appear.
invention as a whole only relates to a crush-
ing-machine and is not restricted thereto.

My invention comprises an oscillatory por-
tion which constifutes a lever and 18 in the

the movable jaw than heretofore attained, | form of or provided with a wedge or incline,

90
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Hence my .
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at one side of which it has operative connec-
tion or relation to the part to be propelled or
vibrated—such, for example, as the movable
jaw of a crusher—while at the other side with
a rocking-abutmentbearing or fulerum whose
bearing against the incline or wedge is ex-
tended and touches the same at points on
both sides of a line passing through the point
of operative connection with the jawand the

1o center of oscillation of the abutment, whose

20

face 1s preferably relieved from wear and ex-

cessive friction by one or more rotatable anti-
friction devices, such asrollers, whereby the
jaw or other pmt to be opemted will be vi-
brated by the combined lever and wedge ac-
tion which effects the certain pecullal and
desirable funections not heretofore accom-
plished already alluded to and more fully
described hereinafter.

Having thus given a general outline of the
salient featm es of my mvenmon I will now

- particularly describe the embodiment ther eof
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shown in the drawings and afterward ex-
plain more in detail the peculiar functions
and advantages of the parts.

1 represents the bed or main frame, which
may beof the usual or anysuitable constr uc-

tion and at one end of which is loeated the
crushing-jaws 2 3, having, if desired, the |

usual corrugated faces while at the other end
the frame is plowded with a pair of p1110W-

‘blocks, in which the main driving-shaft 4 is
Journaled and held in place by the usual box-

caps 5 or any other suitable means, the shaft
4 being provided with the usual ﬂy-—wheels 6
and band- wheel 7. The driving-shaft has
formed thereon or secured thereto an eccen-

tric 8 or is otherwise cr anked and this eccen-

tric 1s inclosed by a divided eccentric strap
or box comprising two. members 9 and 10, se-

cured together by bolts 11, and the lower one,
10, of these members is form_ed on or secured

to a pitman 12, which constitutes the recip-
rocating 090111&1:0137 portion or lever, herein-
before referred to, having upon one side a
wedge or incline 13 Whlle at 1ts other side it
1S provided with .opemtive connection with
or arranged in operative relation to the mov-
able jaw 3 and which connection may be con-
veniently ‘effected by any suitable means,
such as the well-known device shown more
clearly in Ifig. 2, consisting of an arm 14,

projecting from the rear side of the movable

jaw 3 and being provided with a journal 15,

seated in a smt.a,ble cavity in the side of the'
- pitman 12, 16 being

strengthening-webs for
the arm 14
Arranged againsttheinclined face or wedge

18 is an abutmem bearing or fulerum for the

pitman during its action as a lever and cam,

andthisabu tment bearing consistsofar oeker
17, having its face opposed to the face of the
melme 13 extending parallel with such in-
cline, Whlle its 0the1 side 1s provided with a
boss (301131311311131115.,}* a journal 18, seated in a
suitable bearing in a block 19. The lower

| ward-and-back movement.

| or projection 20, which extends toward the

incline 13, and located between the opposed
faces of theincline and the rocker is one or
more, preferably a series, of rotatable anti-
friction devices—such, for instance, as ordi-
nary rollers 21-—resting one upon the other in
the space between said faces and being held
from dropping out by the nose or pr o;jectlon
20, the inner edge of which latter is struck on
a greater are than the r oller, so as to foree the
Ia,tter upward.

The jaw 3 is capable of both an oscillatory
and a bodily movement, and as a convenient
means of attaining this result and at thesame
time supporting 113 in a proper position 1its
lower side is provided with anysuitable shaft
or frunnions 22, which are mounted in the
upper ends of a pair of links 23, the latter
being in turn journaled or mounted upon a
suitable shaft 24, secured in appropriate pro-
jections on the inain frame 1. _
1t will be seen that therotation of thedriving-
shaft 4 imparts to the pitman 12 both a ver-
tically-reciprocating and oscillatory and for-
The reciprocat-
ing movement results in the propulsion of the
jaw 3 by virtue of the cam action of the in-
cline or wedge 13 against the abutment or

rollers 21, while the osclllatm y movement ol

the pltman causes it to act as a lever taking

its abutment or fulerum against the 1011915
21 and propelling the jaw 3 forward by vir-

tue of 1ts connection 14 156 therewith. It will
also be seen that.in consequence of this two-
fold action of the pitman it is performing its
propulsive function nupon the jaw 3 %ubsta,n-
tially at all times during its complete recip-
rocation, as will he1ema,ftel more fully ap-
pear. |

In order that the p1tman while actmﬂ* as a
lever or asa cam may notdisplace the antifri 1C-
tion devices 21 and may produce a uniform
strain on both sides of the line of strain be-
tween the bearings 15 18, the abutment-bear-

| lng,compllsmﬂthe shoe 17,p1 elerably supple-

mented by the rollers 21, is extended and
touches the incline 13 on both sides of such
line of strain. It is also evident that the ex-
tent of thrust of the movable jaw 3 may be va-

ried by raisingorlowering theabutment 17 or
- otherwise altering the relative altituades of the

portions 13 17—that is to say, if the shoe 17
should be raised the action of the lever or pit-

man upon the jaw 3 would be less and if low-

ered would be greater—and in order that this
prineiple may “be available the block 19 is
made adjustable vertically. Itsrear face and
the opposed face of the frame-1 are provided
with engaging teeth and notches, respec-
tively, the notehes being in ﬂ'teatel number
than the teeth, so that the bloek may be raised
or lowered and held from slipping. If de-
sired, the frame 1 below the block may be pro-
Vlded with a ledge 25, between which and the
bottom of the block may be interposed one or

-more shims 26 for aﬁmdmg a firmer founda-

end of the 108]{61 17 18 provided with a nose | tion fo1 the block.

By this means
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The parts are held in'firm contact and the
momentum of the jaw 3, when its propulsive
movement ceases, prevented from pulling the
jaw and other parts loose from their connec-
tions by means of a tie-rod 27, pivoted at23 to

the jaw 3 orto the web 16 and passing through-
‘a lug 29, formed on the frame 1, and upon the

other side of which Iug the rod is provided
with a stout cushion or rubber 30 for permit-
ting of the requisite thrust of the jaw 3 and

*retummﬂ* the jaw and other par ts to their

normal p031t10n

In order that the statmnary jaw 2 may be
adjusted relatively to the jaw 3 without un-
necessarily changing the angularity of the

jaws, I employ an adjusting-wedge 31, which |

is interposed between the frame 1 and the
rear side of the jaw 2, and its faces are par-
allel with the face of the jaw 2 and the face
of the frame against which it rests, respec-
tively, so that the movement of the wedge

will alter the position of the jaw 2 without

changing its angle with reference to the jaw
3. Each face of the wedge 31 is provided
with a number of notches 32, in one series of
which engages a lug or key 33, also seated in
a suitable notch in the frame 1, while in the
other series engage two lugs 34,formed on the
rear side of the jaw 2, the notches 32 in the
inner face of the wedge 31 being located at
each end thereof, so that the jaw 2 ay be

taken out and reversed when desired. The

rear side of the jaw 2 is provided with a shank
or loop 35, which passes through a slot 36 in
the wedﬂ*e 31 and a slot 37 in the frame, and 1if;
I8 plerced by a linchpin 38, which 1s wedge-
shaped and rests against the back of the
frame, thus binding the parts-together.

For convenience of illustration I have
shown in the drawings the strap 9 10 of the
eccentric divided into eight sections, lettered,
respectively, from A to H, and upon the ec-
centric 8 I have represented an arrow or index
for convenience in following the movement
of the eccentric and the me 3 through the
various stages of the former’s rotatlon
rotating the shaft and moving the pitman, as
before described, and passing through the
section A to B it will be seen that the top of
the pitman starts with the movement of re-
cession, as well as ascension, the greater
amount of recession being at A and the greater

- amount of ascension bemﬂ' at B. The first

55
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- tire jaw, excepting

movement causes a recession of the entire
jaw 3; but as soon” as the rising motion be-

comes effective the rocking motiou begins to

cause the upper part ot the jaw to move for-
ward, while the lower portion- of the jaw
moves in recession from the rocking motion;

but such recession of the lower pmt of the
jaw is neutralized by the counter motion of
the pitman bearing upon the incline plane or
wed ge, which causes a propulsive movement,
effectmq an inerease of propulsion tothe en-
as to a small portion.at
the extreme lower part, where the two move-
ments practically balatice or offset each other.

In

Lyl

From B to Cthe movement is almost entirely
a rising one, the rocking of the jaw and the
propulslon of the 111(311116 plane causing a
marked motion forward to the upper pa1t of

the jaw, while permitting but slight recession -

at the lower part.. IFrom C to D the pitman
starts with a rising, but soon turns into a for-
ward, motion.

able jaw, while the incline plane causes a
slight propulsion to the entire jaw. At D the
level age action of the pitman begins to give
propulsion to the entire jaw. From D to E

The rising motion gives the
| forward rocking motion to the top.of the mov-

70

75
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the movement of the pitman is almost wholly

a lever action, and it is while passing through

this period and the following section that the |

peculiar action of the roekmﬂ* abutment or

fulerum gives the desired powerful leverage-

stroke which from D to K moves the entire
jaw in propulsion. While the pitman is as-
cending and going forward, the rocking abut-
ment or fulcx um 1ocks downwardly a,nd car-
ries the bearing-point of the fulerum lower

down on the back of the pitman or incline:

and farther from the movable jaw, thus in-
creasing the propulsive thrust. From L to K
the motion of the pitman being forward and
downward, the leverage propulsion soon
ceagses and the downward motion causes the
jaw to recede at top and to advance at the
bottom, and the downward motion of the in-
cline or wedge 15 over the rollers ot the rock-
ing &butment causes still further recession of
the u pper part of the jaw, while the slight for-

-ward motion at the lower part of the jaw ter-

minates on reaching the section G. Slightly
farther toward the first position or A, the

{ motion being downward and backward, the

jaw moves in general in recession throurrh
about sixty den*l ees of the circumference, a,nd

this is the only rest the eccentric is given.

It will thus be seen that the rocking move-
ment of the pitman is so influenced by the

action of the incline plane and the pitman

leverage over the shifting fulerum that the

9o

100

IC5K
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f01wa1d rocking of the upper part of the jaw

is not aecompamed by a concurrent recession
of the lower part of the jaw, but the entire
jaw moves forward, following the upper pro-
pulsion, and the 10we1 part of the jaw con-
tinues to move forward after the upper part
has ceased its propulsive movement and the
entire jaw follows in recession and the lower
part continues in recession after the upper
part has ceased to recede and the propulsive
motion has again begun at the upper part.
This peeuhm action insures a marked full
semistroke or waist movement, and yet the
backward strainat no time variesten degrees
from the horizontal, and throughout the en-
tire ascension of the pitman the incline plane
has the same uniform strain on the crusher-
frame and the same propulsive action or
stroke, while a toggle-joint giving a similar
derrree of plOpU.lSIOIl would increase or lessen
the strain during its movement and at the
same time its angle of pressure upward from

115
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the horizontal would be much greater than
ten degrees. It will also be seen thatin mak-
ing these movements substantially the upper
side of the jaw al every point thereof moves
toward the fixed jaw in a straight line, while
the extreme lower edge of the movable jaw
has a slight upward movement at the conclu-
sion of the stroke, thus causing the jaw to

catch the par ticles as they are induced to de- |

scend by the downward movements and in-
suring their arrest a11d dl‘Slnteﬂ‘l &1310]] before
escaping. ,

- Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— |

1. Tn a er usher, the combination of a reeip-
rocatory and osclllatow wedge or incline, a

rocking-abutment bearing'having a series of !

rotatable antifriction devices located on both
sides of a line passing through its axis of
oscillation, and the jaw to be propelled hav-

ingoperative relation tosaid wedgeor incline,

substantially as set forth.

2. In a crusher, the combination of a recip-
rocatory and oscillatory portion provided with
an incline or wedge, the jaw to be propelled
having a bearing at one side of said wedge
and a rocking-abutment bearing against the
opposite side of said wedge and at all times
extending to points on both sides of a line
passing through said first bearing and the
center of oscﬂlatwn of said abutment, sub-
stantially as set forth.

3. In a crusher, the combination of a leelp-
rocatory and oscﬂlatory wedge or Incline, a

rocking-abutment bearing having aface sub

stantm,lly parallel with theface of said wed ge
or incline, and a series of rotatable ELI]tIfI‘IG-
tion devices arranged between said parallel
faces for 1*eeeiving the impact of the trans-
verse movement of said wedge, and the part;
to be propelled arranged in operative relation
to said wedge or incline, substantially as set
forth.

4. In a crushel the combination of an ec-
centrie or crank, a pitman having operative

- connection thelteto and being provided with

39

55

a wedge or incline, a rocking abutment hav-
ing a series of rollers against which one side
of said pitman bears, and the jaw to be pro-
pelled bearing against the other side of said
pitman, substantially as set forth.

5. A crusher having in combination an os-
cillatory bodily-movable jaw, a reciprocatory
and oscillatory wedge or mclme having oper-
ative relation to sald jaw, and a 1*00]{1nfr-abut-

. ment bearing having a series of 10tatable

6o

antifriction dewces 1ocated on both sides of
a line passing through the axis of oscillation
of said abutment, substantially as set forth.

6. A crusher having in combination a re-

~c¢iprocatory and oscillatory portion having an

incline or wedge, an oscillatory bodily-mov-
able erushing-jaw bearing against said por-
tion at the side opposite said wedge or incline,
and a rocking-abutment bearing located

against said portion at the other side of said |

|

b
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| wedge and having points of contact therewith

on both sides of a line passing through said
first bearing and the center of osclllatlon of
sald abutment, substantially as set forth.

- 7. A crusher having in combination an os-
cillatory bodily-movable erushing-jaw, an ec-
centric or crank, a pitman having operative
connection with said eccentric or crank and
being provided with a wedge or incline on one
side thereof, the opposite side of said pitman
having conneetmn with said jaw, a rocking
abutment havinga face p&rallel with the faee

of said incline and a series of rollers arranged

between said parallel faces and extending
above and below a line passing through the
center of oscillation of said abutment and the
point of connection between said pitman and
jaw, substantially as set forth.

8. A crusher having in combination an os-
cillatory bodily-movable jaw, a reciprocatory
and oscillatory portion constituting a lever
against which said jaw has a bearing, a rock-
ing abutment or fulerum for said lever hav-
ing at all times an extended engagement
ther ewith, an adjustable block aﬂ‘amst which
said abutment is seated, and a support for
said block, said block and support being pro-
vided with engaging teeth and notches,where-

by the block may be set at various adjust-

ments, substantially as set forth.

9, A crusher having in combination an os-
cillatory bodlly-movable jaw, areciprocatory
and oscillatory portion constituting a lever
against which said jaw has a bearing, a rock-
ing abutment or fulerum for said lever hav-
ing an extended bearing thereagainst, an ad-
justable block against which said abutment
is seated, a support for said block, said block
and support being provided with engaging
teeth and notches, and a shim arranged un-
der said block, substantially as set forth.

10. A crusherhavingincombinationa mov-

‘able jaw, a reciprocatory and oscillatory por-

tion constituting a lever against which said
jaw has a bearing, a rocking abutment or ful-
crum forsaid lever having an extended bear-
ing thereagainst an ad;usta,ble block against
which said abutment is seated, a support for
said block, said block and suppmt being pro-
vided with teeth and notcheb, and an elastlc
connection between said jaw and support for

binding the parts together, substantmlly as .

set for th

11. A crusher having in eomblnatlon an os-
cillatory bodlly-movable jaw, a reciprocatory
and oscillatory portion constituting a lever
against which said jaw has a bearing at one
side, the opposite side of said portion being
provided with a wedge or incline, and a rock-
ing abutment or fulerum for said lever hav-
ing at all times an extended bearing against
%ald wedge or melme, substa,ntlally as set

_fmth

. A crusher hcwmfr in combination a re-
clplocatm y and osclllatory wedge or incline,
the part to be propelled having operatwe re-
lation to one side of said Wedfre or incline, an
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abutment-bearing armnged opposite the other

side of said wedge or incline and being pro-.
vided at its Jower end with a portion curved
“1nwardly toward the face of said incline and
a series of rollers arranged above said portion

and bearing against said wedge or incline,
said rollers being of smaller radius than that
of the arc of said inwardly-curved portion,
whereby said rollers will not stop abruptly
againstsaid portion ,substantially as sef forth.
"13. A crusher havmfr in combination a

frame, a pair of cmshing-jaws, a wedge ar-

ranged between one of said jaws and frame,

and the last said jaw, frame and wedge being

provided with a series of engaging notches
and lugs for holding the said jaw and wedge

from Shppmg, and means for binding 13]:16

frame, wedge and jaw together, substantmlly

-as set fmth

14. A crusher having in combination a
frame, a pair of crushing-jaws, a wedge ar-

ranged between said frame and one of said

jaws and having one of its faces parallel with
the face of said jaw and the other face par-
allel with the face of said frame, and a shank
secured to said last jaw and passing through
said wedge and frame and having means for
imparting endwise pull thereto, substantially
as_ set forth. |

A crusher having in combination a

. fmme a palr of cr ushm -jaws, an adjusting-

wedﬂ*e arranged betw_een said frame and one |

of said jaws and havinﬂ' one face par allel with

the operative face of Lhe last said jaw and its

.other face parallel with the face of said frame,

a shank secured to the last said jaw, and a
linchpin passing through said shank and

35

abutting against the rear side of the frame, -

said jaw and wed ge being provided with
means for preventlno‘ movement inan upright
direction, substantially as set forth..

16. A crushing-machinéhavingin combina-
tion a reciprocating oscillatory pitman having
a wedge or incline on one side, an abutment
fixed against movement at one end and 1ts
other end being arranged to resisy the lateral
pressure of and being movable with said pit-

40.

45

man, a pair of erushing-jaws one of whichis

bodily movable and oscillatory and between
which latter jaw and said abutment the said
pitman and incline is located and has opera-
tive relation to said movable jaw for impart-
ing thereto its wedging and lever action, and
a series of rollers for resisting the pressure of
said jaw against said wedge, located at a point
between the fulerum and the jaw and extend-

ing at all times to both sides of the main line
of strain between the fulerum and the mov--

able jaw, substantially as set forth.
CLEME\TT E. IIINMAN;.

Witnesses:
F. A. HopPxins,
EDNA IB. JOHNSON.
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