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: 3,166,258 . )
ROCK CRUSHING MACHINES
Herbert Tarver, Jr., Boscobel, Wis.
Coutinuation of application Ser. Mo, 58,159, Aung, 17,
1960, This application Mz, 1, 1963, Ser, Ne. 266,126
S Ciaims, (CL 243-—218)

This is a continuation of ray application Serial No.
50,189, filed August 17, 1960, now abandoned.

This invention concerns.a rock crushing machine and
more particularly one in-which the impact forces are
applied in a downward direction to permit the rapid fiow
of material through the jaws of ibe crusher.

Cne of the major objectives of my invention is to pro-
vide a rock crusher in which the crushing jaws may be
driven at a high rate of speed in a range of 800 to 900
revolutions per minute, and thereby process a substan-
tially larger quantity of rock and stone than are now pos-
sible with commercial machines in use. ;

It has been my experience, in commercial processing
of rock, that crushers now availabie are effective up 10 a

~range of 400 revolutions per minute, but when they are
driven at higher rates of speed they do not appear to in-
crease the capacity or to produce a greater flow of ma-
terial proportionate to the higher spéed. By observation
it appears that the movement of the jaws in crushers now
available seems to throw rock upwardly and impede the
fiow when the speed is increased. :

it is therefore a primary object of my invention to
provide a device in which the opposed crushing jaws ro-
tate in an opposite direction to closely approach each other
as the adjacent faces move downwardly with the material
between the jaws, and in that’ manner not only crush
the rock, but apply a positive downward force to move
the material rapidly through the operative ared.

It is another major object of my invention to provide
a device in which the jaws relieve:themselves antomati-
cally of objects which cannot be crushed, such as tramp,
iron and the like,

It is a further object of my invention to provide a

device in which the intrusion of tramp actuates the move-
ment of the crusher jaws pivotaily outwardly to avoid
damage.

It is a still further object of my inveation to provide
a device in which a given point around which the jaws
operate can be positioned at a substantial distance from
tbe zone in which the rock is crushed to farther prevent
undue wear of the pivotal structure. :

Rt is yet another object of my invention to provide a
device in which biasing means, having a predetermined
load point, may be employed to permit ihe jaws to open
wide to make a path for non-crushable objects.

Other and further features and objects of the invention
will be more apparent to those skilled in the art upen a
consideration .of the accompanying drawings and follow-
irig-specifications, wherein are disciosed several exemplary
embodiments of the invention, with the understanding,
however that such changes may be made therein as fall
within the scope of the appended claims, without depart-
ing from the spirit of the invention, o

¥n said drawings: v

~FIGURE 1 is an end view of .a device coastructed
according to my invention, showing a pair of jaw members
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inchiding spring-loaded relief memibers, the eccentric drive

portion thereof being shown in cross section.
FIGURE:2 is an end view of the device constructed
according to another -embodiment-.of my invention, in
wiich only one of the parallel jaws is equipped with a
spring-loaded device to permit the relief of that jaw if a
+ foreign object is encountered. ) s
FIGURE 3 is another view of the device ‘shown in
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~caps 13 and 14.
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FIGURE 2, the spring-loaded jaw being shown in the
positicn it-assumes when a foreign object is inserted be-
tween -the jaws.

FIGURE 4 is a side view of the device shown in FIG-
URE 1, and

FIGURE 5 is an end view of another embodiment of
my invention in which one jaw is stationary and the oppo-
sife jaw being provided with a hydraulic relief member.

Referring now to the drawings, and more particularly
to FIGURE 1, the structure therein shown comprises a
main frame or base 11 having upright supports 12 and
iZa. On the upper face of the support 2 are bearing
The bearing supports, of which there
are two, 12 and 12a as shown in FIGURE 4, carry two
paraile!l shafts 15 and 16. Mounted on thess two shafts
are jaw assemblies 17 and 18.

The shafts 15 and 16 are provided with eccentrics 19
and 20. The two jaws 17 and 18 are provided with a
plurality of bearings such as 21 and 22 which are posi-
tioned on the ecccentrics 19 and 28. - It will be noted that
these eccentrics are so positioned on the shafts 15 and
15 that as they rotate, they move first toward each other

-and then away from each other, thus causing the jaws

to rotate towards each other and then away from each
other. The outer ends of the jaws are supported and
guided by a Hnk assembly comprising ‘a bearing 32 and
a link 34 which is attached to the base 11 in a manner
which will be described in detail hersinafter. By reason
of this mounting, the two jaws in movement describe two
opposite circles, one jaw moving clockwise and the other
jaw counter-clockwise. The two opposed jaws move to-
ward each other, then downwardly together, then at the
bottom of the arc, draw apart.  They then move up-
vardly together at their greatest spaced distance from each
othker, then towards each other at the top to their arc,

It will be apparent that this action is such that as the
jaws move together at the top of their circular rotation,
they tend to crush the rock between them and, at the
same time, move it downwardly, increasing the pressure
forces; then when they are opposing each other on a
Lorizontal line, they are applying the greatest pressure,
‘They then move away from each other at the bottom of
their arc, discharging the crushed rock downwardly with
a throwing action, tending to move the rock downwardly
away from the jaws. In this manner, maximum move-
ment of the tock is attained, and the greater the speed
the more downward thrust is applied to moving increas:
ing quantities of material through the jaws,

-It 'will also be noted that the faces. 25 and 26 of the
two opposed jaws are positioned each at an cutward angle
in relation to the vertical.. This angular relationship is
provided to permit staggered reduction of rock as it moves
downwardly between the jaws, thus reducing rock by
stages to increasingly smaller pieces. It is to be noted
that throughout the several embodiments shown, the func-
tions of the various structures remain identical and that
the action is similar whether it is applied to one or both
jaws. - I will now describe the structure rrovided to. pre-
vent damage. . .

Referring now to FEGURES 2 and 3, the embodiment
shown therein has the relief structure on cne jaw only.
In all embodiments of the device, jaw members compriss
the face, such as 38 of FIGURES 2 and 3, and a triangular
plate member 31 extending rearwardly from the jaw face.
At the outer end of this triangular rlate is a bearing 332.
It will be noted that this bearing and the siructure associ-
ated therewith is at a considerable distance from the area
in which the rock is crushed.  These bearings -therefore
are-away from the dust and debris of the crushing action
and may be shielded or sealed and lubricated through ap-
propriate fittings, such as 33, )

Extending downwardly from this bearing 32 is a linking
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member 34 which, at its lower end, is connected to a
bearing 35 which is similar to the upper bearing 32, and
which, also may be lubricated through means of a fitting
36. This lower bearing is mounted on a shaft 37 which
in turn is positioned to extend outwardly from a block
member 38. This block member is held between two up-
right slide members 3% and 49 and is adapted to move
vertically between them.

On the upper face of the block member are a pair cf
springs 41 and 42. These spring members are attached at
their upper ends to bolts 43 and 44 which are in torn
mounted in a horizontal plate 45 which connects the two
vertical slide member 3% and 40. It will be understood
that the bolts 43 and 44 are adjustable in vertical position
and permit varying tension adjustment of the springs 41
and 42. -

Referring now to FIGURES 2 and 3 in which the de-
vice is shown in two different positions; FIGURE 3 shows
the strocture when a piece of scrap iron, indicated at 48,
is caught between the two jaw members 20 and 38a. At
this instant the jaw member 39 is unable to move in ifs
prescribed circular path. The “tramp” iron piece 48 ap-
plies pressure to the lower portion of the jaw face at 47.

This pressure is transmitted by the triangular plate 13 o
the bearing 32, then downwardly to the bearing 35 and
The

thence upwardly against the springs 41 and 42. The
springs contract and the entire assernbly moves radially
around the shaft 48 and eccentric lobe 49, thus enlarging
the space between the lower faces of the two jaw mem-
bers 30 and 38 and permitting the “tramp” iron 435 to pass
between the jaws without damaging them.

Tn reference to FIGURES 2 and 3, it will be noted that
the opposite jaw 38a is also provided with an upper bear-
ing 50 which is lubricated through a fitting 51 and is for-
ther interconnected by a link 52 to-a lower bearing 53.
T{owever this lower bearing is firmly fixed in position by
the block assembly 54 which is bolted to the main frame
55 of the crusher, the main frame being substantially the
same structure as is shown in FIGURE 1.

Referring to FIGURE 4, it will be scen that the shaft
16 extends the full length of the device and carries the
back gear 24. The opposite shaft 15 carries a drive pulley
60 and also the gear 23 which drives the back gear 24.
This structure is provided to drive the crusher jaws, the
drive pulley being connected to any suitable source of
power.

‘FIGURE 5 shows another embodiment of my inven-
tion in which one jaw 62 is a fized member positioned on
the main frame 63. ‘The movable jaw, indicated gencrally
at 64, moves on the eccentric lobe 65 which in turn is
-positioned on shaft 66. The bearing 67 carries the jaw
member, indicated at 64, and is positioned on the eccen-
tric lobe 65. - A drive pulley 68 rotates the shaft €6. Again
the jaw member includes a triangnlar plate, the outer end

thereof having a bearing member 69, a downwarcdly ex- ,

tending ‘link 79, ‘a lower ‘bearing 71, which in turn is
pivoted on a shaft 72 which is extended outwardly from
the block member 73. - Extending upwardly from the block
member is a shaft 74 which extends into-a cylindrical
cavity 75. This cavity hasa partition 76 thereizn, and a
spring member 77 extends between the partition 76 and
the upper portion of the shaft 74. Also mounted on this
shaft is an oil cup 78.

Again the structure is provided to permit the jaw mem-
ber 64 to be forced outwardly away from the jaw 62 when
something which cannot be crushed moves betwesn these
two jaws. The cavity 75 is ordinarily. filled with- oil or

any other suitable finid: The partition 76 has a restricted-

orifice 86 centered in the partition which permits the
movement -of oil from the cavity 75 into an upper cavity
81. ‘This action occurs whenever a foreign object ‘appears
between the jaw faces, but since the large volume of oil
cannot move through the orifice too rapidly, the action is
correspondingly slowed down. Once the foreign object
has been discharged from between the jaws, the spring 77
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applies a downward pressure to return the jaw to its opera-
tive position. Since the cavity is sealed by the cup 78 and
an © ring 82, the oil is sucked back into the chamber 75
and the device re-cycled for subsequent relief action
should it be required. )

Referring to FIGS. 1 and 2 it will be apparent that each
jaw face will be given a compound movement, from its
uppermost position: toward, downwardly, and away from
the opposite jaw, said movement comprising:

(a) a rotary movement toward, downwardly and away

 from the opposite jaw, imparted by the eccentric, plus

(b) a rocking movement around said eccentric adding
downwardly to said downward rotary movement.

This will be apparent from FIGURE 1 (or from FIG. 2)

because, as eccentrics 19 and 29 move the jaw faces 25
and 2% from the positions illustrated: toward each cther,

then downwardly, then away from each other, the jaw

faces will also be given a rocking movement around the
eccentrics caused by the outer pivots (such as 32 of FIG.
2) being on the opposite sides of the respective shafis 15,
16 from the respective jaw faces 25, 26. It will also be
apparent that this recking movement will add to the down-
ward movement of the jaw faces, and that it will increase

the separation of the bottoms of the jaw faces as the ec-

centrics pass through their lowermost positions.
Although I have described several specific embodiments
of my invention, it is apparent that modifications thereof
may be mads by those skilled in the art, Such modifica-
tions may be made without departing from the spirit and
scope of my invention as set forth in the appended claims.
I claim as my invention:
1. A roeck crusher comprising: -
a base, ) . .
first and second downwardly converging crushing jaws
supported by said base,
- horizontally disposed shaft -mounted for rotation in
said base, and means for rotating said shaft,
an eccentric fixed to said shaft,
means for imparting a compound movement to said
first jaw toward, downwardly, and away from said
second jaw, said movement comprising:-
(a) a rotary movement toward, downwardly and
away from said second jaw, imparted by said
eccentric, plus
(b) a rocking movement around said eccentric,
adding dowawardly to the said downward rotary
movement, ’
said means comprising: -
a horizontally extending carrier mounting the first jaw
on its inner end, said carrier being disposed perpen-
dicularly to said shaft,
a bearing in said carrier abreast said first jaw and at
substantial vertical distances respectively from the
top and bottom thereof, said bearing being mounted
on said eccentric, o
a vertical link -pivotally attached at one of its ends
to the outer end of said carrier, said bearing being
between said first jaw and said outer end,
and a bearing block mounted on said basé and piv-
otally attached to said link at the other end of the
latter,
said bearing block being mounted on said base for ver-
tical movement- relatively thereto, -
and spring means urging said block downwardly to a
normal “position ‘while - permitting limited upward
movement from said normal position. -
2. A rock crusher as defined by claim 1, the second
of said jaws being rigidly fixed to said base. i

3. A rock crusher as defined by claim 1, comprising
fluid buffer means for retarding upward movement of
said block. -

4. A rock crusher as defined by claim 1 comprising:

“a second horizontally disposed shaft, parallel to said
© first shaft, mounted for rotation in'said base, and
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means for rotating it in. the opposite direction to
said first shaft and in timed relationship thereto,
second eccentric fixed to said second shaft,

second horizontally extending carrier mounting the
second jaw on its inner end, said second carrier being
disposed perpendicularly to said second shaft,
second bearing in said second carrier abreast said
second jaw and at substantial vertical distances re-
spectively from the top and bottom thereof, said sec-
ond bearing being mounted on said second eccentric,

and a second vertical link pivotally attached at one of

its ends to the outer end of -said second carrier,

said second veriical link being pivotally attached at

5.

a

the other of its ends to said base.

A rock crusher as defined by claim 1 comprising:
second horizontally disposed shaft, parallel to said
first shaft, mounted for rotation in said base, and

means for rotating it in the opposite direction to

said first shaft and in timed relationship thereto,
second eccentric fixed to said second shafi, .
second horizontally extending carrier mounting the
second jaw on its inner end, said second carrier being
disposed perpendicularly to said second shaft,
second bearing in said second carrier abreast said
second jaw and at substantially vertical distances re-
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spectively from the top and bottom thereof, said sec-
ond bearing being mounted on said second eccentric,

a second vertical link pivotally attached at one of its
ends to the outer end of said second carrier,

a second bearing block pivotally attached to said sec-
ond link at the other end of the latter,

means mounting said block on said base for vertical
movement relative thereto,

and second spring means urging said second block
downwardly to a normal position thereof while per-
mitting limited upward movement . from said nor-
mal position.
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