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To all whom i MAY CONCern.:

Be 1t gnown that I, Cearves O, MicmagRL-
SEN, u ciftizen of ahe United States, and a
qu#*nt T j? imh n the county of uouﬂ'lﬁi

""" ite -a.fj" fd}i wsika, have mmvented cer-
{' wm new and useful impmemenb« in Ore-
Crushers, of which the following is a Speci-
feation.

My '111L1111{}1“= relates to ore crushers of the
type having a roller codpera tmo with crush-
Ig-]aWS carried | Uy an o%ﬂmtew eamn.

It 13 the (,)]ff*{
vide, I & machine of t Lﬂlcj class, an 1mproved
(1111*111.,{_1; 11‘1&(3 nisn for the G%L*I_lht(,u beam,
means tor cuiking a regular fﬂedmﬂ of ma-
terial to the uushm !et 1ces, means +01 reg-
ulating the feed, means for co mpensating
Wear 0,{ the beari mes, and 111te10h‘1110eable

“menns to enable the .111&(,1111 e to be LHQ(Z]., tor

either coarse or fine reductions of the ore.

Constructions {mmmwmﬂ my invention
are shown 1n the accompanying drawings in
which— -

Higure 1 1s a 10"1**1&1(111’1&1 section of the
macnine, Kig. 2 is a side elevation, pqrtly
in section on the line w—a of g, 3, Ifig.
5 15 a plan view, Fig. 4 is & transverse SeC-
tion on the line y—y of Ifig. 2, Fig. 5 is a
fong 1tu<:i_11‘1¢11 section showmﬂ the crushmg
mll:, beami, hopper and ad]ust&b teeding
devices as arranged for fine ved
ove, iMg. 6 is a detail side elev: ation, partly

%@(m)ml of one of the Dbearings for the
roller-shaft, 'igs. 7 and 8 are det tatls shov-
g the manner of attaching the facing-
plates to the crusher-roll body, Fig. 9 is a
{ehll of the feed-plate eccentric-shaft bear-
ing, Higs. 10 and 11 ave detalls of the facing-

mmgs used on the e ..1511@1" roll for coarse
le{md iong, and iig. 12 is a detail showing
the facing-plates used on the oscﬂlatmw
bearing devices employed 1n the (:Lrlvmo'
mechanism for the oscillating beam.

In the construction shown I provide out-
wardly-flanged sicle-:
Tormed 1}{33111105 101“ the various transverse
shafts, At one end of said side-frames the

SAINE 1e connected by means of the end-
blo{,h 2, the fla noud ends ot which
over the sides of Lhe irame 1 and are secured
thereto by screws 3. The frames are prefer-
ably mounted cn a basb fmmhd of timbers
4, as shown. Near the end of the frames
opposite the end-block 2 are LO}_mefl bearings
tor the main- or driving-shaft 5. On. S.:lld
shait just cutside of the frame are secured

of my mvention to 1:10—'

1etions of

rames 1 1n which are |

extend

]

| Iimed by steel

which

sprockets 6 fmm which chains 7 extend to
the sprockets 8 carried on the roller-shaft 9

At the ends of the driving-shaft are ﬂy-
wiieels 10 either of 11111011_11’1;1}:' also be used
as a belt pulley for driving the shaft. The
sproclkets G ond 8 are made 5hﬂhﬂy different

m s1ze 50 that the speeds of the driving-
shaft and roller-shaft will be shightly chf

fﬂlent
The bealnws of the roller-shaft 9 are

tormed 1n the split boxes 11 which are held

in suitable mllcleways formed in the side-
immm there being set screws 12 and 13 ar-

rangec at each end of the ouideways and
bearing upon the ends of the hoxes whereby
they may be &d] usted as to longitudinal
ﬂanoes 15.

1)0,51L10]:1 Bach of the boxes has
extending over the sides of the frames 1n

tion transversely of the frame
the upper half of each of the boxeg and the
trame 18 arranged a wedge-shaped liner 16
the end of which is turned downwar dly over

the end of the box, as shown in Fig. 6, and a.
screw 17 passed through said end and into

the body of the bex, by 7 which the longitudi-
nal position: of the liner may be ad]usted to
compensqte wear of the box.

Between the side-frames on the shaft 9 is
the crusher-roll which consists of a central
cylindrical body 1
metal, avound which are placed a plurality
of facing-plates 19 of hard or (Iullea nietal.
For use 1 coarse u,duf:t;(:;m the said facing-
platus are of the form shown in Figs. 1, 10

and 11, hawne grooves_therem eztendmn
lonﬂ 11:11&11’1&1# the reof. Ior £
the facing-plates are made smooth, as shown
in Figs. 5, 7
secured to the central bedy 18 bv bolts 20

passed tillOHC‘h the peripheral end-flanges.

of the body 18, the smooth plates shown in
the latter fignres being provided with T-slots
in the ends thereof to receive
the bolts.

- At the apper eclges of the side-frames ad-

jacent to the crusher-roll are secured the

plates 21 between which at the front and
rear sides thereof the plates 22 and 23 are
bolted to form a feed hopper.

the ends. of
9%

..-.-ll_.l_q

plates
plates 25 and 26 are secured to the plates 29
and 23 at the lower edees thereof and ex-

mdud m tow: ard the wller as shown 1n Ifig.

:iuwes ave slotted openings for the
bolts 14 by which the bexes are held 1N posi-.

Between

18 ot ordinary soft cast

ne 1educt10ns |

and 8. The facing plates are.

the heads of

Adjomning
the crusher-roll the hopper 1s
anc sheet-metal
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1. Below the roller is arranhged a discharge
chute 27, in the front side of which a small
swinging door is arranged as shown in Fig.
1 to permit access to the chute. -

At about the center of the side-frames and
in approximate horizontal alinement with
the roller-shaft 9 are formed bearings for
the shaft 28 on which is mounted the oscil-

lating beam 29. On the face of said beam

29 at the upper and lower ends thereoi
adjoining the crusher-roll are lugs 30 and 31
between which the interchangeable crushing-
jaws 32 and 33 may be secured upon the face
of the beam as shown in ifigs. 1 and o, re-
spectively. The jaw 32 1is of the form shown
in Fig. 1, having a concave face adjoming

‘the crusher-roll and there being transversely

extending teeth formed on said concave Tace.
The upper end of said jaw 32 is secured to
the beam by bolts of which the heads are set
in T-slots formed in the sides of the jaw.
The lower end of said jaw 1is beveled as
shown and is engaged by a block 34 which 1s
secured to the beam by bolts 35 and engaged
at the lower end by set-screws 36 passing

- through the end lug 31. On the beveled end

30

35

4

45

50

6O

face of the jaw is a tongue 37 which fits

into a corresponding groove in the end of
the block 34, by which lateral displacement
of the jaw 1s prevented. _
The jaw 33 is used for fine reductions, the
working face thereof being smooth instead
of toothed. The lower end thereof 1s bev-
eled and is secured to the beam by means of
the block 34 in the same manner as the jaw
32. The upper end of the jaw 33 1s also
beveled and is secured to the beam by means
of a block 388 which is fastened to the beam
by bolts 39. The central portion of the
working face of the jaw 83 1s convex, being
curved concentrically to the shaft 27 an

amount equal to the arc of oscillation of the

beam. Above and below said convex por-
tion of the face are concave portions oi
which the radius of the arc of curvature is
equal to the radius of the crusher-roll. When
the beam is in the position shown in full

lines in Fig. 5 the upper concave portion of

the face of the jaw fits around the crusher-
roll, and when the beam is in the position
shown by dotted lines in Kig. 5 the lower
concave portion of the face fits around the
roll, while at intermediate positions the con-
vex portion of the face of the jaw remains

at a constant relation to the roll, either 1n

contact therewith or at a uniform distance
therefrom. ' S

For preventing any overloading ot the
crushing devices, especially when used for
ine reductions, an adjustable feeding device
is provided as follows: At the top of the side
plates 21 of the hopper, adjacent to the plate
23, are formed boxes 40 in which are held
the ends of a transverse shaft 41 of which
the ends which fit in the boxes are made ec-

il

i

frames, as shown.

931,210

centric to the rest of the shaft, as shown i

Figs. 5 and 9. On said shaft 41 is pivotally

mounted the block 42 to which is secured the

feed-plate 43, the same extending therefrom
diagonally downward to a point near the

- crusher-roll. The lower end of the feed-

plate is connected by & link 44 with the block

70

38, so that at each oscillation of the beam 29

the feed-plate is moved between the positions
shown in full and dotted lines 1n Ki1g. 5. L
said movements of the feed-plate a definite

By

75

quantity of material from the hopper is ad-
mitted to the crushing devices at each move-

ment of the oscillating beam, and the quan-
tity so admitted may be regulated by raising
or lowering the feed-plate by turning the ec-
centric-shaft 41 in the boxes 40 and then
clamping down the covers of the boxes to

hold the shaft in its adjusted position. One

end of the shaft, outside of the box, 1s

80

85

squared as shown in Fig. 9 to adapt 1t for -

engagement with a wrench in turning 1t to
adjust the position of the feed-plate.

Between the side-frames 1 on the driving- -

shaft is secured the eccentric 45. Surround-
ing said eccentric is the eccentric-slide 46,
and between the eccentric and eccentrie-slide

90

a roller-bearing is formed by means of the -

steel rollers 47 alternating with rollers ¢
vuleanized fiber or similar material. The
forward end of thé eccentric-slide 1s forked
and passes over the swivel-block 49 which 1s
pivotally mounted on a small transverse
| rim :

chaft 50. The rearward side of the eccen-

tric-slide is flanged outwardly and slotted:
through to the roller-bearing, a spacing plate -

51 belng inserted in the slot and the flanges
connected by bolts 52. By replacing the
spacing-plate with a thinner one and tight-
ening up the bolts 52, any wear of the roller-
bearimg may be compensated. o

The levers 53 and 54 are mounted on the
fulecrum-shafts 55 and 56 which are jour-

48 of

95

100

105

naled in suitable bearings formed in the side-

The rearwardly extend-
ing arms of the levers have cylindrical trans-

110

verse openings therein which are open at the

sides of the levers adjoining the eccentric- -

slide. In salid openings are disposed the
blocks 57 which are of the form of a cylin-
der having a segment removed from the side
thereof. On the flat sides of the blocks 57
between the same and the eccentric-slide are
secured the facing-plates 58 which are of a
suitable bearing-metal such as bronze. At

the ends of the facing - plates are flanges

which extend over the sides of the levers and
vetain the blocks 57 in position therein.

In-

115

120

the forward faces of the levers 53 and 54 are

transverse cylindrical openings, similar to
those 1n the rearward ends of the levers, and
in said openings are disposed blocks 59 simai-

lar to the blocks 57. The blocks 59 are pro- -

vided with facing-plates 60 of bearing-metal
and having end-flanges extending over the

130
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40

50

60

65

ally connected.

a rubber spring 65.

931,210

sides of the levers to hold the blocks therein,

in the same manner as the flanges on the |

tacing-plates 58, but the plates 60 instead of
bemng of uniform thickness are wedge-shaped

and' are secured to the blocks by screws 61

passing through slotted openings in the end-
tlanges thereot, as indicated in Ifig. 12. The

tacing plateés 60 bear upon plates 62 set in

the rearward face of the beam 2, and by ad-
justing the vertical position of the wedge-

shaped plates, wear of the same and also of |
the plates 58 may be compensated.

e the Tower side of the lever 53 is a re-
cess 1n which the end of the rod 63 is pivot-
Saidd rod extends down-
wardly, passing through slots in the for-
ward end of the eccentric slide and the rear
ecge of the swivel-block 49, and extending
through the lower lever 54. At the lower

end of the rod is an adjustine-nut 64 and a

&

between which and the lever §4

18
By means of the nut
64 the tension of the spring may be adjusted
so that the same will maintain the facing-
plates 58 1 constant engagement with the
eccentrie-slide. _

Provision 1s made for lubricating the
bearings in the side-frames by oil cups
UG arranged along the upper edges of
the frames and connected with the various
bearings as shown in Figs. 2 and 3. The
bearings of the blocks 57 and 59 in the
levers, and of the facing-plates 38 and 60
with the eccentric-slide and beam 29, arc
lubricated from oil cups 67 arranged on the
levers 53 and 54. The said oil cups 67 are
connected with the various bearings Iubyi-
ated thereby by passages made through the
bodies of the levers, and through the blocks
5 and 59, as mdicated by the dotted lines
in g, 1. '

washer

In the operation of the machine the ma-
terials to be crushed are fed into the hopper,

and the driving-shaft is actuated by belts
applied to the fly-wheels 10, the crusher-roll
being driven by the chains 7 in the direction
indicated and at a speed slightly different
from that of the driving-shaft. The move-
ment of the eccentric 45 causes a longitudi-
nal reciprocating movement of the eccentric-
shide accompanied by a vertical oscillatory
movement about the center of the swivel-
block shaft 50. The latter movement is
communicated to the levers 53 and 54 and
trom them to the beam 29 which moves be-
tween the positions shown by full and dotted
limes 1 Fig. 5. The variations between the
axes of the levers and the eccentric-slide and
the beam are compensated by rvolling of the
cyhndrical blocks 57 and 59 in thelr sockets,

and the relative longitudinal movements be-
tween said parts being permitted by shiding
and 60 on the plane

of the facing-plates 58 _
surfaces engaged thereby. The action be-

tween the crusher-roll and the crushinge-

jaws carried by the beam 29, and the action
or the voller in carrying the material into
the crushing area and in discharging the
crushed material, will be obvious.

Now, having deseribed my invention, what
b oelaim and desive to secure by Letters Pat-
ent 1s: ' . -

1. In an ore crusher, a crusher-roll, a
beain mounted to oscillate on an axis parallel
with the axis of the roll, a crushing-jaw
carried by the beam and adapted to coip-

- erate with the crusher-roll to crush materials

between the same, a hopper arranged above
the crushing devices, a feed-plate pivotally
supported in the hopper on an axis parallel
with the axes of the roll and beam, said
plate extending to a point adjacent to the
roll, the roll revolving in such a direciion

as to carry materials from the hopper be-
neath the plate and means connecting the

plate and beam whereby the plate will be os-
citlated synchronously with the beam.

2. In an ore crusher, a crusher-roll, a
beam mounted to oscillate on an axis paral-
lel with the axis of the roll, a jaw carried
py the beam and adapted to codperate with
the roll to crush materials between the same,
a hopper arranged above the crushing de-
vices, a feed-plate pivotally supported in
the hopper on an axis parallel with the axes
of the roll and beam, said plate extending to
a-point adjacent to the roll, the roll revolv-
ing 1n such a direction as to carry materials
irom the hopper beneath the plate adjust-
mg means for varying the proximity of the
plate to the roll, and means connecting the
plate and oscillating beam, whereby the
plate will be actuated by the same.

3. In an ore crusher, a crusher-roll, a
beam mounted to oscillate on an axis paral-

the beam and adapted to codperate with the
roll to crush materials between the same, a
hopper arranged above the crushing devices,

a feed-plate pivotally supported in the hop-

per on an eccentric-shatt arranged parallel

with the axes of the roll and beam, said feed .

plate extending to a point adjacent to the
roll and 1ts proximity thereto being vari-
able by rotation of the eccentric-shaft, the
roll revolving in such a direction as to carry
materials from the hopper beneath the plate
anc. means for actuating the feed - plate
whereby the same will be oscillated syn-
chronously with the beam. '

4. In an ore crusher, a crushing-jaw, an
oscillatory beam carrying said jaw, levers
tulerumed near said beam and having arms
extending away from the same, means con-
necting said levers and the beam, an eccen-
tric disposed between the said arms of the
levers, a body inclosing said eccentric and
having flat faces thereon adjoining said
arms of the levers, cylindrical blocks ar-

s

| ranged in the said arms of the levers, the

lel with the axis of the roll, a jaw carried by

¢t

e
o

90
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105
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“Dblocks being inclosed by the levers for more

T .

10

than half of their circumference, there being
flat faces on the blocks adjacent to the ec-
centric, and facing-plates of bearing metal
secured to the flat faces of the blocks and
engaging the flat faces of the body inclosing
the eccentric. _

5. In an ore crusher, a crushing-jaw, an
oscillatory beam carrying said jaw, and
means for actuating the beam, said actuat-

ing means comprising levers fulcrumed near
the beam and having long arms extending

- away from the beam and short arms extend-

1o

20

N
o

ing adjacent to opposite ends of the beam,
an eccentric disposed between the long arms
of the levers, an eccentric-slide inclosing said

eccentric, cylindrical blocks arranged 1n the
long arms of the levers adjacent to the ec-

centric-slide and in the short arms of the
levers adjacent to the beam, the said blocks
being inclosed by the levers for more than
half of their circumference, there being flat
sides on the blocks adjacent to the eccentric-
slide and the beam, and facing-plates of

bearing metal secured to the flat sides of the

blocks and engaging the eccentric-shide and
the beam.

531,210

6. In an ore crusher, a crushing-jaw, an

oscillatory beam carrying said jaw, and

means for actuating said beam, said actuat-

ing means comprising levers fulerumed near

the beam and having short arms adjoining

30

opposite ends of the beam and long arms ex-

tending away from the beam, an eccentric.
disposed between the long arms of the levers, 3!
means connecting the eccentric and said

arms of the levers whereby the levers will

be oscillated by rotation of the eccentric, cy-

30 -

lindrical blocks arranged in transverse open-

ings in the short arms of the leyers adjacent

to the beam, the said blocks being inclosed
by the levers for more than half of their cir-

40

cumference, there being flat sides on the said

blocks, and wedge-shaped facing-plates ad-

justably secured on the flat sides of the said

blocks between the same and the beam. -

In testimony whereof 1 have hereunto sub-- T
scribed my name in the presence of two wit-

11CSSES.

Witnesses: -
' D. O. BARNELL,

Roy G. Kratz.

-

CHARLES O. MICIIAELSEN. |
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