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7o all whom it may concern :

Be it known that I, Josepr L. Hirrer, a
citizen of the United States, residing at Mat-
tapoisett, in the county of Plymouth and

State of Massachusetts, have invented new

and useful Improvements in Rotary Crush-

ers, of which the following is a specification.

The crusher of my invention comprises,
in addition to the casing, crushing or grind-
ing members, one or more of which is mount-
ed in a novel manner, so that differential ac-
tion may oceur between two adjacent sets of
crushing or grinding surfaces. The capac-
ity of yielding, which is possessed by some
at least of the crushing or grinding mem-

" bers, is such that if relatively large and hard

bodies pass into the machine with the ma-
terial to be crushed, the crushing or grind-
ing members separate and allow the same to
pass on without injury to any part of the

machine. By the novel arrangement and

manner of supporting the crushing or grind-
ing members the general efficiency of action
of machines of this type is increased.

In the example of my invention shown in
the drawing there are two non-rotating
grinding members, one, at least, of which is
yieldingly mounted so that it may move

toward-and .from the other within a prede-.

termined limit, and a rotating grinding
member carrying two opposite grinding or

. crushing surfaces for codperation with those

of the non-rotating elements is arranged in-
termediate the latter and is yieldingly
mounted. S

The invention presents, furthermore,
other features of improvement that will be
hereinafter- set forth and claimed.

In the accompanying drawings I have
shown one form of my invention, that form
being best known to me.

Of the drawings:—Figure 1 is a front ele-
vation of the machine. Fig. 2 is a top plan
view. Fig. 8 is a central, longitudinal sec-

tion on the line 33 of Fig. 2. Fig. 4isa
transverse section on the line 4—4 of Fig. 3.

Referring to the drawings, 10, 11, 11" and

12 designate the active surfaces of crusher-

elements mounted within a casing 13 pro-
vided with an inlet chute 14 and a discharge
opening 15. The surfaces 10 and 12 are non-
rotative and 11 and 11’ located between them
are rotative and constitute a duplex-runner.
The upper part 16 of the casing 13 is formed
separately from the lower half 17. This up-
per part of the casing has a bearing 18 for

Speciﬁéation of Letters Patent.

Patented Apr. 13,1915,

Application filed J anuary 25, 1911, Serial No. 604,620.

the shaft 19 which projects vertically up-
ward and carries on its upper end a driving
pulley 20 and a fly wheel 21. The fly wheel
serves the usual purpose of overcoming sud-

den strains and equalizing the load on the
driving motor. The chute 14 communicates

with a central throat 22, concentric with the

shaft 19.

The members 10 and 12 are supported by
the part 16 of the casing. The member 10 is
permanently fixed in position, being secured
to a support 23, which is in turn fixedly bolt-
ed to the underside of the part 16 of the cas-
ing and concentric with the throat opening
22 and the shaft 19. The member 12 is car-
ried by a support 24 opposite but spaced

away from the support 10. The support 24

is yieldingly connected to the part 16 of the
casing by rods 25 and springs 26. The rods
are rigidly but adjustably connected with
the support 24 at their lower ends as shown,
and yieldingly connected with the casing at
their upper ends by springs 26 which sur-

- round the rods.  Stops 27 on the rods below

the casing 16 limit the upward movement of
the member 12, which normally occupies a
position defined by these stops. . :

Adjustment of the member 12 may be had
by adjustment of the nuts which secure the
support 24 to the rods 25. This adjustment
enables the grinding element to be so inter-
arranged as to enable the machine to grind

-with varying degrees of coarseness or fine-

ness, as will be hereinafter more fully
stated. Adjustment of pressure of the
springs 26 may be had by means of jam-
nuts 28 which hold the springs on the rods,
which adjustment is desirable in that there-
by the yieldability of the member 12 may
be regulated according to the character of
material being ground or crushed. Rota-
tive movement of the member 12 will be
prevented from taking place by the connec-

tion to the rods 25, but to avoid danger of

bending the rods and to give them greater
freedom of movement with respect to the
casing, (as binding of the rods in the holes
through which they pass would tend to
prevent free movement) I have provided a
series of guides 29 projecting inwardly from
the lower half 17 of the casing and engag-
ing the rods 25 on the sides and near to the
support 24. At least one, 30, of these guides
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is forked in order that backward as well as 110

forward movement may be prevented.
Preferably the rods 25 .are vertical, radially



equidistant from the shaft and circumfer-
entially equidistant on the circle of the
radius distance. By this means an equaliza-
tion of the action of the yielding connection

@ is:secured, and also an equalization of the

action of the guides 29, resulting in a cen-
tral position of the member 12 and preven-
tion of binding of the same on the shaft
19 which passes through the support. 24.,
The lower half 17 of the casing is remov-
ably sccured to the upper half by bolts 81.
This lower half ~completely incloses the
crushing members as shown in Fig. 2, the
diameter of the casing being such as to give

10

15 ample space 32 between the crugshing mem-

bers and the walls of the casing. The 'cas-
ing is contracted at its lower end, the con-
traction being made along curved lines, as
shown. At its lower end it supports, by
20 means of a spider 33, a movable bearing 34
for the shaft 19. This bearing is vertically
movable in the spider 33, and is supported

by a lever 85 fulerumed at 36 on a web 37
outside of the casing and short of the out-

o5 let 15. The end of this lever is yieldingly
supported by springs 88 and 39, disposed
at opposite sides. of the end of the lever,

- on a'rod 40, which passes through the end
of the lever and is secured at one end to a

30 lug 41 on the part 17 of the casing. The
- tension, of springs 38, 39 is adjustable by
means of nuts 38%, 39, and the rod 40 is
itself adjustable with respect to the lug 41
by means of the nut 40* fitted on its screw-
35 thréaded end. The tension of the springs
88, 39, can therefore be adjusted, as that

of the spring 26, to harmonize with the
tension of the latter, dependent, as before
stated, upon the characteristics of the mate-

40 rial to be ground or crushed, and the posi-
tion of the runner intermediate or equidis-
tant between elements 10 and 12 may be ob-
tained, within the limit of adjustment per-
“missible for the element 12, as hereinbefore
45 described, through the medium of the lever
85, by raising or lowering the handle 42
thereof and at the same time adjusting the
rod 40 with relation to the supporting lug
41, by manipulation of the nut 40% and the

60 desired tension of the springs 38 and 39

be secured in the different positions of ad-
justment of rod 40, by manipulation of the
nnts 38°, 392 and 40°. The end of the lever
is extended some distance to form a hand
55 grip 42 to facilitate manipulation in ad-
justing the runner to predetermined nor-
mal position. The runner crushing surfaces
11 and 11’ are carried by a member 43.dis-
posed between the non-rotative surfaces 10
80 and 12. 'The member 43 is provided with
a screw or the like 43% by which it may be
‘keyed to the shaft 19 to rotate therewith
but be adjusted to various desired positions
axially of the shaft, intermediate the ele-
65 ments 10 and 12, according to the prede-
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termined degree of fineness or coarseness of
grinding
A sleeve 44 movable on the shaft engages
the member 43, and is provided with a
flared lower end which is undercut to shroud
the upper end of the bearing 34 and prevent
the entrance of materials therein. An oil
standard 46 communicates with the lower
end of the bearing and is of such height
as to keep oil in the bearing substantially
from the bottom to the top.

Tt will be observed that the member 12
of the non-rotative members is moved axi-
ally both in respect of predetermined -or
initial adjustment and yieldability with re-

“spect to the member 10, which is fixed. The

extent of movement toward the member 10
is limited by the stops 27. The runner 11
and 11’ is movable toward and from' both
the members 10 and 12, in respect of prede-
termined or initial adjustment and yield-
ability. -

Very material advantages result from the
described arrangement, support and ca-
1})Jaéii‘,y of adjustment of the grinding mem-

ers. : : ’

First, the yielding mounting permits
readily the passage of relatively hard for-

"eign substances which may be in the mate-

rial erushed. ,

Secondly, the grinding forces of the ma-
chine are equalized, through the relative po-
sition of the surfaces and the differential
action. The crushing pressure defined by
the pressure of thé springs 26, 38, and 39, is
exerted through the entire line or series of
the crushing members 12, 11/, 11 and 10 in
order. Thus the crushing or grinding
strains between the members 10 and 11 is
balanced by the same strains between the
members 11’ and 12, as 11 and 11’ are yield-
ingly movable toward and from both sur-
faces 10 and 12. The result is an operation
of the machine with minimum wear and
tear, and with most efficient crushing action.

Thirdly, .the several grinding surfaces
may be adjusted with relation to each other

to grind or crush material to different de-

grees of fineness or coarseness.

Fourthly, the yieldability of at least one
of the rotative grinding surfaces and of the
runner allows hard, ungrindable or uncrush-
able material to pass without injuring the
grinders or machine. )

Fifthly, by properly adjusting the tension
of the springs 26, 38 and 39 the grinders
may be supported in the desired manner

_to crush material of varying degrees of

friability, and still have the yielding quali-
ties and advantages referred to in the évent
of less friable material passing therebe-
tween. : .
The machine is intended particularly,

or crushing to be accomplished. -
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though not exclusively, for use in grinding

coal, and is particularly valuable for use
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" on what is known as wet material. The coal
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is fed down the chute together with a suit-
able volume of water which aids in the feed-
ing of the machine and at the same time
prevents the objectionable rise of dust.
Coal frequently contains foreign substances,
and some grades contain a great deal of iron
pyrites in lumps, slate and other material.
These hard bodies pass through without in-
juring the machine. The good coal usually
varies from the impurities in degree of fri-
ability and the - yielding feature of the
crushing members is efficacious in intensify-
ing the natural relative tendency to resist
crushing so that very friable material is
crushed more finely and the refractory ma-
terial is crushed more cosrsely than the
average product, (or that reduced by rigid
grinding members), thus preparing the ma-
terial in good condition for separating the
good material from the objectionable mate-
rial in a subsequent operation. The water
which is fed with the coal may, after the
discharge, be used for washing it, whereby
the sulphur and other washable and dis-
solvable materials are carried away and the
relatively large bodies of pyrites and other
matters are separated out..

While T have described the best form
of my invention now known to me, I desire
to have it understood that changes and
modifications may be- made without depart-
ing in anyway from the generic spirit of

- my invention. I therefore desire to cover in
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the annexed claims all such modifications,
and, of course, claim the invention for all
the uses for which it is applicable.

Having thus described my invention what
I claim is:— AT

1. A rotary crusher comprising two op-
posite non-rotary crushing members, an in-
termediate runner, means for supporting
the runner in predetermined normal opera-
tive -position yieldable from such normal
position toward and from each of said non-
rotary crushing members. . ‘

2. A rotary crusher comprising two op-
posed non-rotary crushing members, one of
which is movable rectilinearly toward and
from the other, means pressing that one of
them toward the other yieldably, and an in-
termediate yieldably moéunted runner mov-
able toward and from each non-rotary
member and bearing crushing surfaces op-
posed one to each non-rotary member.

8. A rotary crusher comprising two op-
‘posed non-rotating crushing members, one
of which is movable toward and from the
other recilinearly, -an_intermediate yield-

ably mounted runner having crushing sur--

faces opposed to each of the said members,
and movable toward and from each non-ro-
tating member, and means yieldably hold-
ing said runner to a position approximately

midway between the non-rotating members.

4. A -rota,ry crusher comprising two op-
posed non-rotating crushing members, an

intermediate runner movable toward cand *

from each non-rotary member and carrying
two crushing surfaces opposed one to each
non-rotary member, a lever supporting said
rotary member, a fixed part, and means on

70

the fixed part engaging with the lever for -

yieldingly supporting the latter.

-5. In a rotary crusher, a pair of opposed"
non-rotary crushing members, an interme-

diate runner having working faces opposed
to the non-rotary members, a lever support-
ing the rotary member between the non-

rotary members, and resilient means sup- -
_ porting opposite sides of the lever to permit

the same and the rotary member yielding
in either direction.- : .

6. A rotary crusher comprising a rigid
non-rotary crushing member, a second non-

-rotary crushing member yieldingly movable

toward and from the rigid member, an in-
termediate runner having working faces

opposed to the non-rotary members, and

supporting means for the rotary member
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for yieldingly holding the same between the

rigid and the movable non-rotary members.

7. A rotary crusher comprising two op- -

posed non-rotary crushing-members, one of

which is movable rectilinearly toward and’
from the other, means pressing that one of
them toward the other yieldingly, an inter-.

mediate yieldably mounted runner movable

toward and from each non-rotary member,

and bearing crushing surfaces opposed one
to each non-rotary member, and supporting
means for the rectilinearly movable mem-
ber yieldingly holding the same in spaced
relation from the opposite non-rotary mem-
ber, and being adapted to preserve the
alinement of the movable member.

8. A rotary crusher comprising two op-
posed non-rotary crushing members, an in-
termediate runner movable -toward and
from each non-rotary member and carry-
ing two crushing surfaces, one opposed to
each non-rotary crushing member, o thrust

bearing. for said runner, a movable support

for the bearing, and yielding meanscon-
necting said support with a fixed part, said
yielding means being adapted to maintain

~said runner in a defined normal position
approximately midway between the two op--

posed rich-rotary members. - :
9. A rotary crusher comprising two op-
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posed non-rotary crushing members, an in-

termediate runner ‘movable toward and

from each non-rotary member and carrying

two crushing surfaces opposed one to each
non-rotary member, a lever supporting said

128

runner, a fixed part, and springs bearing .

on ‘opposite sides of said lever and engag-

ing said fixed part. - . v
10. A rotary crusher comprising two op-

posed non-rotary crushing members, an in-.

130
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. the casing, a lug on
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termediate Tunner movable toward and
from each non-rotary member and carry-
ing two crushing surfaces opposed one to
each non-rotary member, a lever support-
ing said runner, a fixed part, springs bear-
ing on opposite sides of said lever and en-
gaging said fixed part, and means for ad-
justing the tension of said springs.

11. A rotary crusher comprising two op-
posed non-rotary crushing members, an in-
termediate runner miovable toward and
from each non-rotary member ard carrying
two crushing members, one opposed to each
non-rotary member, a casing inclosing said
members, a lever fulcrumed at one end on

said casing and connected with said runner
to support the same, said lever projecting
at its outer end beyond the. periphery of .
the peripbery of the’

through the lug and

a bolt passing
the

casing
: g fixed attachment to

through -the lever,

lug, and springs contined on said bolt, one -

on each side of said lever.
19. In a crushing machine, the combina-
tion with two non-rotary crushing elements

- one of which at least is yieldably and resili-

39

w0
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ently supported, of a runner interposed be-
tween and codperatively arranged with re-
lation to said non-rotary crushing elements,
and means for yieldably supporting said
runner to permit movement thereof away
from either non-rotating element.

13. In a crushing machine, the combina-
tion with two non-rotary crushing elements
one of which at least is yieldably and resili-
ently supported, of a runner interposed be-
tween and codperatively arranged with re-
lation to said non-rotary crushing elements,
and means independent of that of the non-

1,186,017

rotary crushing. elements for yieldably sup-
porting said runmer to permit movement
thereof away from either non-rotating ele-
ment. : ' C

14. In a crushing machine, the combina-
tion with non-rotary crushing elements, a
yieldable resilient support for at least one
of said crushing elements to permit said
element moving to and from the other, and
means for regulating the yieldability of
said support, and a runner interposed be-
tween said non-rotary crushing elements.

15. In a crushing machine, the combina-
tion with non-rotary crushing elements, and
a resiliently supported runner yieldably in-
terposed between the same, of independent
means for yieldingly supporting at least
one of said non-rotary crushing elements
and the rumner to permit temporary sep-
aration between said runner and either or
both crushing elements. : : ’

16. In a crushing machine,

the same, of
and re-

siliently supporting(at least one o said non-

rotary crushing elements and the runner to
permit temporary separation between said
runner and either or both crushing mem-
bers, and means for regulating the yielda-
bility of said supports. .
In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses. o '
, JOSEPH L. HILLER.
Witnesses: %
JouN PARKER,
G, W. Borror. '

the combina-
-tion with non-rotary crushing elements and
a runner interposed between
‘independent means ‘gor yieldingl
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