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UNITED STATES PATENT OFFICE.

CHARLES G. SIMONDS AND ALBERT E. SMITH, OF MILWAUXEE, WISCONEIN.

ROCK-CRUSHER.

1,164,762,

Specification of Letters Patent.

Patented Deec. 21,1915,

Application filed August 18, 1910. ~Serial No. 577,841,

To all whom it may concern:

Be it known that we, Cuarres G. S1a0oNDS
and Arecrr E. SyrTH, citizens of the United
States, residing at Milwaukee, in the county
of Milwaukee and State of Wisconsin, have
invented a new and useful Rock-Crusher, of
which the following is a specification.

The object of our invention is to provide
a crusher in which the product is rapidly
discharged being assisted in its exit by cen-
trifugal force; to provide an extremely
simple and compact machine, and one in
which means is provided for readily adjust-
ing the crusher heads to and from each other

-~ to compensate for wear and to vary the size

of the product.

‘We attain these objects by the mechanism
illustrated in the accompanying drawings,
in which three embodiments of the inven-

) tion are shown, which drawings form a part

of this specification.

Tigure 1 is a vertical longitudinal section
of the machine taken along the center line
of the crusher shaft; Fig. 2 is a transverse

. section taken on the line 1—2 Fig. 15 Fig.

3 shows a transverse section taken on the
line 3—4 Fig. 1 and looking in the direc-
tion of the arrow. Fig. 4 shows a vertical
longitudinal section taken along the center
line of the crusher shaft of a modified form
of the device; Fig. 5 is a transverse section
on the line 1—2 of Fig. 4. Fig. 6 is a cen-
tral longitudinal and vertical section of a
second modification of the device; and Fig.

. 7 is a transverse section taken on the line

1—2 of Fig. 6.

The same parts are given the same ref-
erence numerals throughout the different
views of the drawings.

The machine frame as shown in Fig. 1
consists of two essential parts, a tube:like

part 50 and a pedestal 51. These parts may

be made separate and rigidly secured to-
gether or they may be made integral as
shown. The tube or barrel 50 carries inte-
riorly an eccentric sleeve 52 which is virtu-
ally u part of the frame during operation of
the device. This sleeve 52 affords two in-

ternal bearings 53 for the shaft 54 which

shaft carries at one end the interior crusher
head 55 and at the other end the driving
pulley 56. The left hand end of the frame
barrel 50 is turned eccentrically of its bore,
and affords a bearing 65 for the sleeve 57
which carries the external crusher head 58
through the flange 59. :

The material to be crushed is fed through
the opening 60 to the space between the

crusher heads 55 and 58. In this tapering

a;mular space between the heads the mate-
rial acts as a wedge and causes the exterior
head 58 to take up the rotative motion of
the head 55 which is positively driven. As
the heads 55 and 58 rotate respectively about
different centers, opposing points on the
crushing surfaces will alternately recede and
approach thereby pinching and crushing
during the approach whatever material has
lodged therebetween during the recession.
Asboth headsand the material between them
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are revolving, centrifugal force will move

the material away from the center, and
when crushed fine enough to pass through
the outlet between the crusher heads, the
material will be thrown out and gathered
by the trough. or hood 61, which covers the
opening between the flange 59 and the head
58 and leads to the spout 62, through which
the material is finally discharged.

The eccentric sleeve 52 may be adjusted in
the barrel 50 so that its eccentricity will
augment or decrease the resultant eccentric-
ity of the crushing heads. This adjustment
is for-the purpose of giving the heads a
greater relative movement when crushing
spongy tough material, or a smaller relative
movement with attending greater force when
crushing very hard material. The sleeve 52
is secured in its adjusted position by the bolt
63 which may be engaged in any one of the
holes 64 in the flange 66 of the sleeve.

‘The head 58 is adjusted to or from the
head 55 to compensate for wear or to ma-
terially change the size of the product, by
placing washers of different thickness on the
bolts 68. - These washers 67 may be U-shaped

“in order that they may be removed or re-

placed without entirely removing the head
58 or the bolts 68. In order to make the
washers 67 more accessible the top half of
the hood 61 is made removable.

Tt will be noted that the horizontal com-
ponent of the crushing strain which, in the
machine shown in Fig. 1 is between one half
and two thirds of the total amount, is taken
on the vertical bearing between 55 and 59,
the reacting surfaces of which have only the
small relative movement due to the eccen-
tricity of the heads. The vertical component
of the crushing strain acts upward on the
bearing 65 and is partly counter. balanced
by the weight of 58 and 59,
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" ployed with the form of ¢rusher headsshown
o ind Fig, 1. In this form the outer hollow

ferent form of crushing heads.

2

The machine as shown in Figs. 4 and b
doss not differ in.principle or mode of oper-
ation from the preceding form, nor does it
differ very materially in construction. The

adjustable eccentric sleeve.18 is placed out-:

side of the frame barrel or tube 11." This ar-
rangement has the trifling disadvantage that
as the sleeve 18 is ad)usted the perlpherles
of the crusher member 15 and flange 16 will
be varied relatively to the heod 97, Also
the crusher heads 15 and 19 must over-

‘hang ‘the pedestal 10 more than in Fig.
1 by the thickness of the flange 25 on the
eccentric sleeve 18. Also the bearing of the

sleeve 18 is not so readily lubricated as in the
form shown in Fig. 1.” Otherwise the two
forms are about the same.

In Figs. 6 and 7 we show a modified form
of frame and mounting with a radically dif-
The mount-
ing shown in Fig.' 6 may however be em-

~.shaft 30 carries the driving pulley and if the

el
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“form of heads shown in Fig. 1 were used:

the outer head would be directly driven:
~The hollow shaft 30 has two internal bear-

“ings 82 running on a stationary quill 33, and

one external bearing .84 journaled in the
frame bearing 35. The rear end of the sta-
tionary quill 33 is supported in the frame

bearing 36 ‘and is prevented from turning.

in the frame by the bolt 37.. The crusher
shaft 38 has its bearing in the stationary
quill, said bearings being parallel with but
eccentric to the others This form of frame,
shafting and quill is in some respects pref—
erable to the form shown in Fig. 1. from the

fact that the outer sleeve has a. much larger

bearing on theeccentric stationary quill, and
with the form of heads of Fig. 1 the outer

and heavier Fead would be directly driven:

leaving the smaller head to follow

The crusher heads-shown in Figs. 6 and 7
consmt of flanges or webs 39 and 40, each
carrying four “inter- engaging lugs. These
flanges are carried respectlvely bv the inter-
nal Sh‘lft 38 qnd external hollow shaft 80.
The lugs a*; a2, ¢®, and a* are carried by the
1ntern‘11 shaft 88, the web 389, anid the hub
41.7The lugs 8%, 7)2 0% and b* are carried by
the - outer slnft 30 and . the web 40. As

these shafts are parallel and eccentric the

“space between two ad]fzcent lugs; as .a

55
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and- 5, will be at its minimum while the
dmmetrlcally opposite space, between a® and
b, will be at its maximum, and all the spaces

around the arcs between these two will vary.

between these limits. The spaces between
the Iugs taper decreasing outwardly, and cen-

3 trlﬁwal force will move the material until

it is Cfuwht and crushed between the lugs to

finally escape to the collecting trough or
chute 42 and be delivered thereby through

‘the opening 43 in the base of the frame.

1,164,762

Tt is quite obvious that the form of crusher

heads of Figs. 6 and 7 could be used in a ma-
chine otherw1se the same as in Fig. 1.

What we claim: as our 1nvent10n ‘and desire

to secure by Letters P‘Ltent of the United
States, is—
1. A rock crusher comprising a frame
mcmber’ internal and external parallel and
ccentric bearing surfaces on said frame
111°mber; and coacting: crushing heads rota-

tably supported by said bearing surfaces.

2.-A rock crusher comprising a frame;

two parallel rotatable shafts one ‘internal of

the other eccentrically carried by said frame;
and. coacting crusher heads carried- by said
rotatable shafts. ‘
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8. A rock crusher comprising.a frame, j
two parallel rotatable members eccentrically

carried by said frame; coacting crusher
heads one external of the other carried by
said rotatable members; means for continu-
cusly feeding material between the.crusher

heads. thrOUOh a hole at the center of the .
external crusher head ;-and openings for the

escape of the crushed material at the perlph—
ery thereof.

4. A rock crusher comprising a concave
criishing member, a convex crushing member
internal of the concave member, means sup-
porting both members to rotate cn their own

90 .

95

axes; means for rotating both crushing mem- - -

bers together in the same direction, and
mesns causmg the -opposing _parts: of -the

crushing surfaces to approach and 1ecede'
during their rotation. '

5. A rock crusher comprising: a revoluble -

conecave receptacle, a revoluble crusher head

in said receptacle, a feed opening to the re-.
ceptacle through the center of the concaved

wall of the recepmde, crushing surfaces on
said’ receptacle and head inclined to each
other and to:their axes of revolution, shafts

105 -

eccentric but parallel to each other support- .

ing said receptacle and head, and means for

driving one of said shafts.
6. A rock crusher comprising two rota-

table crushing members;, two c=hafts, one in-

110

ternal of the other each - DUDPOI‘LIHO one of -

said crushing members, a stationary. eccen-
“tric sleeve betwoen said shafts and support-
ing themboth-adjacent to the crushing mem-

ber
shafts

and means for chlvmfr one of said

1. A rock crusher c'fum’JrlSlnh a 1'ota able -

external crushing member and a rotatable

internal crushmo raember, the opposing sur--

faces of which are nearer together at their
peripheries than at their conters means for

feeding material into the space between the
members through the e\tein‘ml member sub-

stantially at its axisy and means for rotating
one of ‘said lﬂCl“ﬂbPl
other

. A crusher comprising’ “two 1'evoluble
crushmg members -having an ‘antifriction

eccen’cmcaliy of the -
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bearing against each other, means causing
the crushing surfaces of said members to ap-
proach radially during one part of each
revolution and to recede radially during the
other part thereof, and means for feeding
the material to be crushed to the space be-
tween the crushing members at the center
thereof. :

9. A crusher comprising two rotatable
crushing members having an antifriction
bearing against each other, parallel shafts
supporting said members with the crushing
surfaces of said members nearer tegether on
one side of the axes than on the other, and
means for driving one of said members.

10. A rock crusher comprising two rota-
table crushing members, one internal of the
other; parallel shafts one internal of the
other supporting said members with the
crushing surfaces of said members nearer
together on one side of the axes than on the
other; a flange connecting the external shaft
to the external crushing member and bear-
ing against the end of the internal crushing
member, and means for driving one of said
members.

11. A rock crusher comprising two rota-
table crushing members, one interior of the
cther, the crushing surfaces of which are
wider apart near the center than at their
peripheries; a feed opening at substantially
the centers of said members; an annular dis-
charge opening between the peripheries of
said members; means for rotating one of the
said members, and means eccentrically sup-
porting said members.

12. A rock crusher comprising two rota-
table crushing members adapted and ar-
ranged forming an annular tapering cham-
ber therebetween having an inlet at the small
diameter and an outlet at the large diameter;
and shafts having different but parallel cen-
ter lines supporting said members.

13. A rock crusher comprising two par-
allel shafts; a stationary sleeve between said
shafts having its exterior surface eccentric
to its bore; a crusher receptacle and crusher
head ‘supported respectively from said
shafts, the crushing surfaces being inclined
to the shafts, said surfaces being compara-
tively wide apart at the center and gradu-
ally approaching each other toward the pe-
riphery; means for feeding the material to

the receptacle at its center; openings in the

outer periphery thereof through which the
crushed material may be discharged; and
means for revolving one of said shafts.

14. A rock crusher comprising two rota-

table crushing members; two shafts, each

supporting one of said members; a station-

ary eccentric around one of said shafts, and

inside of the other, the said eccentric being

composed of two eccentric parts one being

circularly adjustable relative to the other.
15. A rock crusher comprising a concave

8

and a convex crushing member; a hollowand -

an internal shaft supporting said members
respectively; a flange on said hollow shaft
extending beyond the periphery of said
convex member; a flange of equal diameter
on said concave member; a series of bolts or
studs connecting said flanges; and remov-
able distance pieces on said bolts or studs
between said flanges, said convex crushing
member bearing against a plane surface on
said hollow shaft.

16. A rock crusher comprising two rota-
table crushing members each having a coni-
cal crushing surface; means supporting said
members in such manner that any point on
the crushing surface of one member will
radially approach the opposing surface of
the other member during one half revolu-
tion and will radially recede therefrom dur-
ing the other half revolution.

17. A rock crusher comprising two rota-
table crushing members; a hollow and an
internal shaft each supporting one of said
members; a stationary eccentric sleeve
around said internal shaft and inside of
said hollow shaft; means for driving one
of .sald members; and means for adjusting
the eccentricity of the sleeve.

18. A rock crusher comprising two rota-
table crushing members; a hollow and an
internal shaft, each supporting one of said
members in such manner that any point of
the crushing surface of one member will
radially approach the other member during
one half of a revolution and radially recede
therefrom during the other half revolu-
tion; a flange on said hollow shaft extend-
ing beyond the crushing surfaces; a flange
on one of said crushing members of substan-
tially equal diameter to the other flange;
and a series of studs or bolts connecting said
flanges.

19." A rock crusher comprising -a shaft;
a convex crusher head on said shaft; a
flanged hollow shaft exterior of said first
mentioned shaft; a concave crusher member
exterior of said convex head; means at-
taching said flange and concave member;
and a stationary eccentric sleeve between
said shaft and said flanged hollow shaft.

20. A rock crusher comprising two rota-
table crushing members; two shafts, each
supporting one of said crushing members,
said shafts being parallel and eccentric;
means adapted to feed material to the space
between the crushing surfaces of the mem-
bers at their axes; and adjustable means
spacing the crusher members longitudinally
of the shafts. '

91. A rock crusher comprising two rota-
table crushing members; two shafts each
supporting one of said members, said shafts
being so positioned that the crushing sur-
faces are nearer together on one side of the
axes than on the other; means for adjusting
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one of said members in the direction of its
axis} and means for adjusting the-axis of

_one of said shafts parallelly toward or from

the axis of the other.

0220 "°A rock crusher comprlsmcr ‘a frwme
member, two rotatable crushing members,
and fwo shafts, one of which is- “internal of

‘the other, each of said shafts supporting orie

of said crushmo‘ members, the internal shaft
rotating in and entirely supported by said
frame member, and the external shaft ro-
tating on‘and supported by said frame mem-

“ber.

23. ‘A rock crusher compmslnd external
and " internal ‘crusher members, - rotatably

mounted, a flange rigidly connected to said’

external member outside of said internal
member and extending toward its axis of
rotation, a plane engagement between said
flange and internal member, and means sup-

porting said members eccentmcally of e‘wh ;

oter

4. A rock crush er; comprlsmg a rotatable'
‘concave crushing member, :
crushing member internal of the concave

vex
member, means eccentrically supportmcr said
members with' the crushing surfaces: no-

where in contact with each other, and means

for feeding material from end -to end of
the members by the. rotation thereof..

925, A rock crusher comprising o rotatable
concave crushing ‘member, = rctmt“ble con-
vex crushing member internal of the con-
cave member, said members having an anti-

- friction bemno against mch ot‘ler means ec-
centrically qupportmg said members, means

for feeding material through one end of the
and for discharging it
through the other end thereof, the cmshm@

~ surfaceu of said members for*mncr an dn-

nular tapering chamber.

26.. A rock crusher comprising a romtable
tapering COQC&V“ crughing member having a
feed opening at its emaller end, an internal
fange connected to said. member at its larger

_end with discharge openings between said

connections, a rotatable crushing member in-
terior ‘of said concave member bedring on
said ﬂange, ‘the crushing. surface .of both

members Torming an annular chamber taper-

ing in width and wider at the feed end than
at the discharge.end. o

AT A crmhu compmcmcf a p‘LiI‘ of rollsone
internal of the other; means for feeding ma-
terial along the rolls by the rohtlon thereo?
and means eausing the OpPos ng surfaces of
the rolls to apprmch and recede transversely
to their axes.

28. A crusher comprlcmo a pair of rolls

one 1ntefncd of the other, a feed opening at
one end of the rolls and a discharge open-
ing at tbe otbor end, both rolls contmumllv
increasing in dlameter from the feed end
to the d1scha ge end thereof, and means

causing the opposing surfaces of the rolls

a romtable con-.

“lines,

1,164,762

to: mpproach 'md recede tmnsversely to thelr
axes:
29: A crusher comprising a pwlr of r011°

_one internal of the cther, a feed ‘opening at

one end of the rolls anda ‘discharge open-

ing at the other end thereof, both rolls con-’

70

tinually v increasing in diameteér from the

feed end to.the chsclnroe end thereof and
at different rates rendevmg the space be-

tween them tapering said space bﬂmg larger

at the feed end than at the discharge end,
and means causing the. opposing surfaces
of the rolls to approach ‘md T /Dd'o tmns-
versely to their axes.

'30. In a crusher, a cone shaped crusher
head, a crusher member having a conical
interior cm.uung surface sur “OHndmo and

Verly_um said head.and hwmg an-inwardly
extending base at its larger diameter, a bear-
ing beteen said base and said head, means
causing the crushing surfaces of said head
and ‘s2id hollow member. to relatively ap-
proach and recede; and means for adjusting
said-hollow: member to and from said in-
wardly extending base.

31. A crusher comprising a pair of- rolls

one internal of the other; means for feed-

ing material from end % o end of the rolls

be the rotation thereof, and means sup-

porting said rolls to rotate on dlfierent and
deﬁmte center lines. -
32.-A crushsr comprising a pair. ot rolls

one ‘internal of the other, means for feed-

75
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ing material from-end to end of the rolls.

by the rotation thereof, and means support-
ing said rolls o rotate on dlﬂ’erpnt 'md par-
allel center lines,

100

-83. A crusher comprmno a pzur of volls

one internal of the other, means for feeding
material from end toend of the rolls by the
rotation thereof, means supporting said rolls
to rotate on different center lines, and an
antifriction bearing between the rolls trans-
verse to their axes.

$4. A crusher comprising a pfur of rolls
one internal of the other, means for feed-
ing material from end to end of the rolls by
the rotation thereof, means supporting said

‘rolls to rotate on d1ﬁﬂrenu and deﬁ*nte cen-

ter lines; and an antifriction bearing be-
tween the Tolls tra nsverse to their axes.
35. A crusher comprising a pair of rolls

105

110

115

one inte ternal of the other, means for feeding -

inaterial from end to end of the rolls by the
rotadon therecf, means supporting said rolls
to-rotate’ on dlﬁ’erent and ‘)’II"\,ﬂp} center
“and ‘an- antifriction beumtr be tween
he rolls transverse to. Lﬂell' axes.

120

36. A crusher comprising two rotatable -

crusher. members one internal of the other,

and means causing the opposing parts of the

crushing surfaces of said members to alter-

wtely approach and recede, said members
’mvmg an ftntlfrlctlon bearing against e‘wh
other, - S
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87. A crusher comprising a frame, two ro-

tatable journal members one internal of-

the other and eccentric thereto each bear-
ing against a common frame member there-
between, and opposed crusher members: at-
tached to said journal members. ,
38. A crusher comprising two tapering ro-
tatable crusher members one internal of the
other and disposed with a tapering annu-
lar chamber therebetween, cylindrical bear-
ings supporting said members disposed to
cause approach and recession .of opposing
parts of the crushing surfaces of the mem-
bers. : : :
39. In a crusher, a shaft, a substantially
conical crusher head on the end of the shaft
with its apex pointing outward, an annular
crusher member having a conical interior
crushing surface likewise pointing outward
and encireling said head; a supporting mem-
ber encircling said shaft and having axially
adjustable rigid connection to said annular
crusher member, an antifriction bearing be-
tween said supporting member and the base
of said head, an eccentric sleeve between said
shaft and said supporting member and close

to said head, and means for feeding material -

between the head and the annular crusher
member at their smaller diameters and for
discharging it at their largest diameters.

40. In a crusher, a crusher head having a
substantially conical crushing surface, a

bearing on the reverse side of the head and’

a shaft projecting from the bearing side of
the head, in combination with a hollow-coni-
cal crushing member surrounding the crush-
ing surface of the head, supporting means
connected to said hollow member affording

-a bearing surface for said reverse side bear-

ing of the head, and an eccentric sleeve be-
tween said shaft and said supporting means
close to said head. : :

41. A crusher comprising a substantially
conical crusher head having a bearing on its
reverse side within the outer edge of which
substantially all perpendiculars to - the
crushing surface pass, and a shaft project-
ing from the bearing side of the head, in
combination with a hollow conical crushing
member surrounding the crushing surface
of the head, supporting means connected to
said hollow crushing member affording. a
bearing for the conical head and an eccen-
tric sleeve between said shaft and said sup-
porting means.

42. A crusher comprising a substantially
conical crusher head having a bearing on its
reverse side, a shaft projecting from said
bearing, a hollow conical crushing member
surrounding the crusher head, a supporting
member adjustably connected to said hol-
low member and having a bearing for said
head, and an eccentric sleeve between said
shaft and said supporting member.

43, In a crusher, a crushing head having

S

a substantially conical crushing surface, a
bearing on the reverse side of said head ex-
tending transverse to ‘the axis within the
outer edge of which substantially all per-
pendiculars to the crushing surface pass,
and a shaft projecting from said reverse
side, in combination with a crushing mem-
ber surrounding said head. and means caus-
ing the crushing surfaces to relatively ap-
proach and recede from each other.

44, In a crusher, a conical crusher head
having a bearing on its reverse side and a
shaft projecting from said bearing, a hol-
low conical crusher member surrounding
said head, a supporting member connected
to said hollow member and having a bearing
for said head, and an eccentric sleeve be-
tween said shaft and said supporting mem-
ber close to the -crushing head.

45. In a crusher, a crushing head having
an exterior conical crushing surface on one
side, a bearing surface on its opposite side
transverse to its axis, and another bearing
surface on said head extending along and
around the axis, the relation of the crushing
surface and the transverse bearing being
such that the perpendicular to the crushing
surface at its medial diameter will pass
within said -bearing. : '

46. In a crusher, a crushing head having
an exterior conical crushing surface on one
side, a bearing surface on 1its opposite side
transverse to 1ts axis and of greater diam-
eter than the axial length of the cone of
which the head forms a part, and a shaft
secured. to and projecting from the bearing
side of the head, affording a longitudinal
bearing surface for said head.

47. Ina crusher, a hollow crusher member
having an interior crushing surface of coni-
cal form, said member being open at its
smaller diameter and having an inwardly
extending base rigidly attached to said
crusher member at its larger diameter, a
bearing surface transverse to the axis and on
the side of said base facing said crushing
surface, and another bearing surface on said
base extending along and around the axis
adjacent to said transverse bearing.

48. In a crusher, a hollow crusher member
having an interior crushing surface of coni-
cal form, said member being open at its
smaller diameter, an inwardly extending
base rigidly and adjustably attached to said
crusher member at its larger diameter, a
bearing surface transverse to the axis
and on the side of said base facing said
crushing surface, and another bearing sur-
face on said base extending along and
around the axis adjacent to said transverse
bearing. »

49. In a crusher, a crusher head having an
exterior conical crushing surface, a crusher
member having an interior conical crushing
surface surrounding said head, said member
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‘being open atits smaller -diameter and hav-
ing an inwardly extending base at its larger-

diameter, a- bearing between said base and
said head transverse:o-their axes, and means
for causing the opposing portions of said
crushing surfaces to successively -approach

‘and reécede relatively to-each -other:

50. In a crusher, a conical crusher head

having a shaft projecting from its reverse
side, a hollow :conical -erusher member sur- -

rounding said head,said membér being open
at its smaller diameter ‘and havipg an in-
wardly extending base at-its larger diameter,

‘a bearing between said head and ‘'said base

transverse ‘to ‘their axes and an ‘eceentric

“sleeve between-said:-shaft-and said base. -

51. In -a -crusher, a cone shaped -crusher
head, a -crusher member having a conical

‘interior crushing surface surrounding said.
head, ‘said head ‘and member ‘each having a

bearing surface along and -around its axis
and having a mutual .bearing transverse ‘to
their ‘axes -at ‘the ‘larger diameter of ‘both
comes, - R R
52. In a crusher, a- cone shaped crusher
head, :a crusher member having a-conical

_interior erushing surface surrounding -and
overlying said head and having an inwardly -

exteniding base at its larger diameter, a bear-

_ing between said base and said head and

means causing the crushing -surfaces of said

head and ‘said -member ‘to relatively ap- .
‘proach and recede. '

53. A rock crusher cpmprisilig 2 ‘pair of

' ‘Cbpiesﬂof -this patent xniay be -obtained for

‘in’the same direction -and means adapted to
allow centrifugal force developed by the ro-
“tation of said rolls-on their own axes to feed

1,164,768

Tol‘rls‘fonerfi?ﬂternzﬂ »of:‘thelc')ﬁh'er-,y‘jmlrnals con- 35
nected ‘o ~each roll positively supporting
said Tolls rotatable on different fixed center

lines, means for rotating said rolls in_the -

same -direction and means adapted to allow -
centrifugal force developed by the rotation 40

‘of said rolls on their own axes to feed ma-
sterial from end to-end thereof. . B

: 4. A rock -crusher comprising a pair -of

‘rolls one internal-of the other, journals con-

nected “to each roll positively ‘supporting 45

said rolls to rotate on different fixed-and ad- "

justablecenter lines, means:-for rotating said
rolls in the same direction and means adapt-
ed to allow centrifugal force developed by

the rotation of said rolls on.their own axes 50

to feed material from end-tosend thereof.
.55, .A rock crusher comprising ‘a pair of

:rolls-oneinternal of the other, journals con-
-nected - to <each roll ‘positively supporting .

said.rolls.to rotate on different center lines 5¢
and-spacing their crushing surfaces apart
with a -continuously tapering opening be-
tween them, means: for rotating said rolls -

m_at‘erial,rfrom -end to-end ‘thereof. ' S
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