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UNITED »TATES PATENT OFFICE.

OLIVER 0. APF, OF NEW YORK, N. Y.

ROCK-BREAKER.

1,169,907.

Application filed April 3, 1911,

To all whom it may concern :

Be it known that I, OLiver O. Arp, a citi-
zen of the United States, residing at the city
of New York, in the borough of Manhattan
and State of New York, have invented cer-
tain new and useful Improvements in Rock-
Brealkers, of which the following is a full,
clear, and exact description.

This invention relates to disintegrating
apparatus, and more particularly to a cen-
trifugally  acting mechanism especially
adapted for disrupting and breaking up
rock, and the like.

I am aware that there have been some at-
tempts heretofore to produce rock breakers
in which revolving parts were provided,
some of which were adapted to impinge
against rock injected into the apparatus, but
to the best of my knowledge, these appli-
ances have not been wholly successful, by
reason, I believe, of faulty and weak con-
struction. I describe herein a practical
mechanism of the type in question which has
beeri found to be very efficient and econom-
ical in operation, and I am aware that vari-
ous modifications may be made in the sev-
eral parts thereof, which properly come
within _the purview of my invention, and
hence I desire to be limifed only by the
scope of the appended claims.

Various novel features of construction will
be hereinafter set forth and more particu-
larly pointed out in the said claims.

In the drawings which form a part hereof
and in which like reference characters desig-
nate like parts throughout the several views:
Figure 1'is a side elevation of one embodi-
ment of my apparatus. Fig. 2 is a section
of the same taken on the line IT—IT of Fig.
3, and viewed in the direction of the arrows.
Fig. 3 is a vertical longitudinal section of
said apparatus taken substantially on the
axis of the revolving elements thereof. Fig,
4 is a detail of the novel striking block and
link connection employed in this, my pre-
ferred form of device. Fig. 5 is a view of
the parts shown in Fig. 4, said parts being
viewed from above.

Referring to Figs. 1, 2 and 3, a base
broadly designated 1, is provided, of any
suitable construction, the particular deside-
ratum being however, in any case, that ex-
treme rigidity be attained. In my preferred
form of apparatus said base consists of two

~I-beam sections 2, which are tied together

preferably by means of pairs of channels 3,
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which are mounted upon the respective ends
of the said beams, and fastened thereto in
any suitable manner. These channels are
covered by plates 4—4’ and have positioned
therebetween upon the respective sides of
the apparatus, and on top of the I-beams,
sets of smaller or narrower channels 5—5,
which latter provide supports for suitable
bearings 6, which latter serve to carry the
revoluble parts of the apparatus. A sta-
tionary casing, broadly designated 7, is fix-
edly secured to the base or frame aforesaid
by means of supporting angle irons 8, and
Z-bars 9. This casing is preferably approxi-
mately cylindrical, the upper portion there-
of consisting of a curved plate 10, which lat-
ter is secured at one end to one of the plates
4, above referred to, by means of an angle
iron 11. The other end of plate 10 may be
upwardly or outwardly bent as at 12, to
form one side of the mouth 13 of the casing
the other side of said mouth being formed
by the plate 14; which is secured to a plate
4’, opposite that above referred to, by means
of an angle iron 11’. The lower part of the
casing has substantially the form, in cross-
section, of a semi-octagon, the respective
sides of which are formed by plates 15 which
are secured to the backs of the innermost
channels 3, and which are bent in the man-
ner shown in Fig. 2, in effect thereby consti-
tuting a hopper, the mouth 16 of which
opens downwardly, and which is suitably
stiffened as by means of the bent plates 17,
which extend along the respective sides
thereof. A semi-circular screen 18 of suit-
able mesh, or which is provided with perfo-
rations of proper size, is disposed within
the casing and is supported therein, pref-
erably, by bending the edges of said screen
as at 19, said edges bearing against inwardly
projecting portions of the plates 4—4’ and
being clamped thereagainst by means of
bars 20, or the like. The side walls of the
casing may be formed of metal sheets 21
which are apertured as at 22 for the recep-
tion of breaker bars 23. These latter are
preferably serrated as best shown in Fig. 3,
S0 as to, in effect, provide them with a series
of blunt teeth. They are firmly held in place
against the plate 10 by means of arcuate an-
gle irons 24, which are in turn riveted or
otherwise suitably secured to outside plates
25 which are preferably spaced from the
said metal plates 21; plates 21 and 25 hence
providing double walls at the respective
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2.1

ends of the casing. Other stiffeners which
need not be referred to in detail, are pro-
vided, such for example, as an arcuate T-
bar 26 which is disposed around the screen
18, substantially at the center thereof.
Within the casing are mounted a plurality
of rotatable elements carried upon a shaft
97 which is journaled in the bearings 6,
above referred to, this shaft being driven,
if so desired, by two pulleys 28, one of which
is preferably disposed upon either extremity
of said shaft. The central portion 29 of the
shaft may be made polygonal, and this por-
tion carries a series of sets-of clamping ele-
ments or straps 30, the bodies of which are
bent to conform to the said polygonal por-
tion of the shaft; pairs of these straps being
secured together by means of bolts 31. In
practice I find it advantageous to cone the
heads of the bolts 81 as shown in Fig. 4, and
the nuts 32 of the said bolts are firmly locked
thereupon by lock washers 33, or the like.
The clamping elements 80 are bent to pro-
vide openings therebetween adapted for the
reception of links 34, these links being pref-
erably substantially triangular and being in
linked engagement with the eyes 35 which
are provided in ‘the striking blocks 36.
These blocks and the means of mounting the
same constitute very essential features of
my invention, the said blocks being rela-
tively quite heavy and being very solidly
constructed so as to be adapted to withstand
heavy impacts. The striking faces of said
blocks are preferably serrated or toothed as
at 37 in order to better adapt them to break
up the material against which they impinge.
The clamping elements with their respec-
tive links and striking blocks are spaced
avound the polygonal shaft so that succes-
sive faces of said shaft are engaged by ad-
joining clamps. In the machine illustrated,
the shaft is octagonal, and there are prefer-
ably four sets of striking blocks upon each
side of the machine, so that the blocks may
be defined as being in staggered relation-
ship. A separator 38, the function of which
will be hereinafter referred to, is disposed

across and substantially midway the length:

of the mouth 18 of the casing; this separator
being preferably angular in cross-section, as
indicated by the dotted outline thereof
shown in Fig: 3.

. The operation of the mechanism is as fol-
lows: The shaft 27 is rotated at a high rate
of speed, preferably many hundred revolu-
tions per minute, by means of the pulleys 28,
and by reason of the action of centrifugal
force, the striking blocks normally extend-
ing quite rigidly outward, radially of the
shaft, substantially as shown in Fig. 4; the
links 84 being under considerable tension.
Owing to the staggered arrangement of the
clamping straps 30, these blocks will rotate
in the staggered relationship above referred

e ———————————

1,169,907

to, and in such manner as to successively
impinge against material in the casing, which
will be battered, so to speak, by the striking
blocks, and will be thereby hurled against
the breaker bars 22, from whence it rebounds
or drops back into the paths of the said
blocks. The material to be disintegrated is
introduced through the casing mouth 13 and
the separator 38 serves to divide this ma-
terial into two streams which are respec-
tively directed toward the ends of the cas-
ing. Owing to the tremendous rate of speed
at which the striking blocks ave being ro-
tated, the tendency for the said blocks to
maintain their fixed relationship is very con-
siderable, and they hence impinge against
the incoming streams of material with tre-
mendous force, breaking up the same and
smashing the rock, or other. substance, of
which the said streams may be composed,
into fragments, these fragments being
hurled back and forth between the blocks
and the breaker bars, and receiving thereby
an Immense number of powerful blows in
very rapid succession. As a result of this
action, the rocks are speedily reduced to
small pieces which are whirled around until
they have become sufficiently reduced in size
to pass through the apertures in the screen
18, through which they are almost immedi-
ately ejected when they have become so re-
duced, passing thence - into' the hopper
formed by plates 15, and out through the
mouth 16 thereof into the space below the
casing, from which they may be collected or
removed in any suitable manner.

It will be observed that the construction
herein described is one in which all of the
parts have a maximum of strength, while
the requisite degree of flexibility is provided
whereby -upon the striking blocks imping-
ing against a rock of such character as not
to be rapidly broken, the said blocks may
yield, against of course the action of cen-
trifugal force. It is for this reason that
the said blocks are pivotally connected, or
linked to the links 34 in the manner shown,
while correspondingly the links in turn may
pivot about ‘their connections with the
clamping straps so that any block and the
link thereof may be forced around through
a considerable angle and thereby permit the
same to clear the obstructing rock. How-
ever, even when the hammers are so forced
to yield, their successive impacts will serve
in a very short time to reduce the relatively
refractory substarnce to fragments. The ac-
tion of the staggered striking blocks is such
that although the material to be broken up
is delivered toward the sides of the casing,
initially, it speedily finds its way toward
the center. The advantage of dividing the
material as it is fed into the casing, into two
streams, resides in the fact that by thus di-
viding the incoming stream, the larger frag-
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ments thereof may be more readily handled
and broken up by the apparatus than if the
stream were not so divided. It is obvious
that if, let us say, six large masses of stone
were to enter the center of the machine to-
gether, the striking blocks .at such point
would for a time be more clogged or choked
in their action than if two, three or four
only of these fragments or masses were to
enter together. The separator 388 therefore
tends to distribute the incoming mass in
such manner as to enable the blocks and bars
to perform their function efficiently. -The
casing as a whole is extremely solid, sub-
stantial and rigid, and its supporting frame
or base is adapted to withstand the tremen-
dous vibration to which the entire mecha-
nism is subjected when in action.

In order to secure a maximum of effi-
ciency in the machine, the bearings 6 are
preferably roller bearings, thcse shown in
the accompanying drawings being of a well
known type. This type of bearing is pref-
erable to the babbitted type not alone on ac-
count of reduced friction but further on ac-
count of the tremendous vibration above re-
ferred to, to which the mechanism is sub-
jected when in operation. This vibration
and jarring speedily deteriorates a babbitted
bearing but does not affect bearings of the
roller type; so that there is a peculiar co-
action between such bearings and the other
parts of the mechanism. Finally, T wish to
call attention to the ease with which any part
of the mechanism which may become broken
or worn while in use may be replaced, the
parts. all being relatively inexpensive. The
breaker bars 23 may be withdrawn endwise
through the sides of the casing and replaced
by fresh bars, while any one of the striking
blocks with its link may be readily removed

8

by slackening the nuts 32 of the bolts 31.
Thus each one of the breaking devices may
be regarded as separate and distinct from
the others, although co-acting therewith
when in operation. :

Having thus described my invention, I
claim:

1. A rock breaker, a casing, a revolubly
mounted shaft therein adapted to be driven
at high speed, a member rigidly attached to
said shaft, a striking block and a universal
joint connection between said striking block
and said member, said connection having
means for resisting lateral movement when
said shaft is rotating, the inner wall of said
casing being arranged outside of but ad-
jacent to the path of said striking block and
a breaker bar arranged on the inner wall of
said casing. v

2. A striking block for a rock breaker
having an enlarged outer end, one of the
faces of said end being provided with teeth
and an integral flattened inner end perfo-
rated to constitute a projecting eye.

3. In a rock breaker, a polygonal rota-
table shaft, a striking block having an eye
in the inner end thereof, a triangular-shaped
link passing through said eye, said block be-
ing mounted in one of the apices of the
triangular-shaped link, a clamping strap
carried by said shaft, said link being con-
nected to said strap to pivet on the side of
the triangular link opposite the apex to
which the striking block is connected.

In witness whereof, I subscribe my signa-
ture, in the presence of two witnesses,

OLIVER O. APP.
Witnesses:

Warno M. CrarIN,
James B. AxTonio.
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