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To all whom it may conégm .
Be it known that I, Jomx D. OcarERBECK,
a citizen of the United States, residing at

Clayton, Missouri, have invented a certain

new and useful Improvement in Crushing-
Machines, of which the following is a full,
clear, and exact description, such as will
enable others skilled in the art to which it
appeértains to make and use the same.

This invention relates to crushing ma-
chines, and more particularly to that class of
machines that are used for crushing or pul-
verizing large pieces of rock, ores, or other
material. In machines of this character that
have heretofore been in use, great difficulty
has been experienced because of the constant
breaking -of the hammers, and the general
practice has been, in order to partially ob-
vidte this trouble, to pass the material
through the machine several times in order
to reduce it to very small particles. This
‘method, while preventing to some extent
the breakage of the hammers, necessitates an
-adjustment of the breaker-plate with respect
to the path of thé hammers, at each opera-
tion, thus materially increasing the time and
labor spent in reducing large pieces of ma-
terial to small particles. )

The main object of my invention is to
provide a machine of the class described
which is constructed in such a manner thaf
large pieces of material may be broken or
crushed info very small particles by a'single

passage therethrough. - N
Another object is to provide a machine of
the class described in which the crushing
hammers are mounted in such a manner that
:there is no liability of them becoming broken
»b}v contact with the material being crushed.
-7 Still ‘another object-is to provide a ma-
hine of the -character described in which
novel means. is provided for yieldingly sup-
porting ‘the breaker plate and adjusting

same with respect to the path of the crush-

ing hammers. L .
A still further object is to provide a ma-

chine of the class referred to that comprises -

few simple parts that can be easily as-
sembled or dismantled ahd which may be
produced at a low cost of manufacture.
Other objects and desirable features ou
my invention will be hereinafter pointed
out. o
Figure 1 of the drawings is an elevational
view, partly in vertical section, of a crush-

ing machine constructed in accordance with
my invention; and Fig. 2 is a horizontal sec-
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tional view taken on the line 2—2 of Fig. 1. -

Referring to the drawings which illus-.

trate the preferred form of my invention, A
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designates the casing of the machine that'is
provided in its upper portion witha hopper - .
1 through which the material to be operated .
on is introduced into the machine, and at its "

lower portion with a chute 2 whereby the

85 -

disintegrated material is discharged. from,

the machine.

A shaft 3 extends transversely thrdugh'};

B inwhich are mounted a plurality of criish-

the casing A and carries a_hammer support. .
RORE

ing hammers C. The hammers C may be |
connected to the support B in various ways,
but T prefer to provide each of said hammers

with a redueced shank ¢ having™a curved in-.

ner end that cobperates with a correspond- 75"

ingly-curved pocket b formed in the sup-

port B. A pin 4 is preferably passed trans- .
versely through each of said shanks and the

support B so as to pivotally connect said = ..
Sin 807

hammers to said support and also to retain.
them in operative position therein. o

As shown in Fig. 2, the heads ¢’ of the . B

hammers C preferably extend fransversely .
.across the entire. distance between the side

walls of the casing A, and said hammers
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normally bear directly against abutments 5 -
on the support B, but under certain condi-

tions ‘in service, it is desirable to have said
hammers yield slightly, and to accomplish
this, T provide a plurality of coiled expan-

the support B; and a member 7 of any suit-
able elastic material, such as rubber, is pref-
erably arranged inside of each of said
springs for purposes hereinafter appearing,

The hammers C dre adapted to rotate m

the direction indicated by the arrow in Fig,

1, and codperate with a breaker-plate D that -
is arranged directly heneath the feed-hop-
per 1, and which is pivotally connected at’
its upper end, as at 8, to the casing. A.
Means is. provided for adjusting said
bresker-plate D toward or away from the
path of travel of the hammers C, so that the
size of the particles of material that are
discharged from the machine may be varied;,
and in the embodiment of my invention
herein shown, I provide the ‘breaker-plate
with a plurality of inclined ribs ¢ that co-

00"
sion springs 6 that are arranged between
.the rear edge of each of the hammers C and
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" operate with the inclined face ¢ of a verti-
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cally adjustable member E. A plurality of
curved ribs ¢’ are arranged on the rear
wall of the member E and cobperate with
correspondingly curved ribs ¢ integrally ar-
ranged on the vertical end wall of the casing
A; and said member E is also provided with
one or.more horizontally-disposed Ings 9 to
which adjusting vods 10 are secured, said
rods extending upwardly through the top
wall of the casing A and being provided
at their upper ends with an adjusting nut
11 that bears against said top wall.
“Whenever it is desired to change the po-
sition of the breaker-plate D with respect
to the path of the hammers C, the adjust-
ing nut 11 is rotated so as to either raise or
lower the member E, thus causing the
breaker-plate to swing about the pivot 8.
The angle of the meeting faces of the mem-
ber E and the plate D, of course, changes
with such adjustment, and the member E

tilts or rocks about the curved rear bearing’

thereof, thus compensating for the change
of angle of the breaker-plate bearing sur-
face, and insuring a perfectly flat bearing
between said plate and the member E at all

In order to prevent the breaker-plate from
breaking when subjected to an unusual
shock, I provide means whereby said plate
can yield or give slightly at such a time, and,
to this end, I form the member E of two
separate and distinet parts e* and e* that
are normally held spaced apart by a plu-
rality of coiled expansion springs 12. Kach

~ of the parts ¢ and ¢°® is provided with lat-
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erally projecting overlapping flanges ¢* that
cobperate to hold said parts in operative
relationship and which permit of movement

toward or away from each other.

By constructing the breaker-plate and its
supporting structure in the manner just
described, the liability of said plate becom-
ing broken in service is reduced to a mini-
mum, and said plate can be easily and
quickly adjusted from a point outsidé of the
casing of the machine.

In operation, the material to be crushed

is introduced - onto the breaker-plate D-

through the feed-hopper 1, and the rapidly-
rotating hammers C come into successive
contact therewith, crushing said material

‘and discharging the same from the machine

by means of the chute 2. The springs 6

and elastic members 7, which are -placed in’

position behind the hammers C when un-

der tension, only come into service when the.
" hammers come into contact with the ma-

terial being crushed with such force as to
overcome the tension exerted by said springs.
Whenever one of the hammers C comes into
contact with a piece of material, such as a
large rock, that resists the initial impact
of the said hammer, the spring 6:and elas-
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tic member 7 will yield and permit the
hammer to remain momentarily stationary
with respect to the support B, but on the re-
action of said hammer, it will strike the
piece of material with greater force than
the initial impact, owing to the fact that
the expansion of the springs and elastic
members is added to the constant speed of
the hammer-support B. In other words, the
support B is constantly rotating at a cer-
tain speed when in service, and if one of the
hammers carried by said support is momen-
tarily brought to rest by contact with a hard
piece of material, it must necessarily go
forward after said stop at a greater speed
than before in order to catch up to the speed
of the support B. The force of the reactive
blow of said hammer is consequently greater
than the initial impact, because of the addi-
tional speed and the additional power exert-
ed by the compressed. springs 6, the result
being that large pieces of material being op-
erated on are shattered and reduced to very
small particles by a single passage throngh
the machine. .

By employing the combination of the
springs 6 and the contained elastic members
7, the hammers C are caused to operate
against the great resistance offered by said
metallic springs, upon encountering a piece
of material that resists their initial impact,
but upon the reaction, are acted upon imme-
diately by the elastic members 7, as it has
been found in actual practice that these
members 7, formed of rubber or like mate-
rial, will expand much more quickly than
a metallic spring, and will therefore cause
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the hammers C to give a sharper blow on

the reaction than would otherwise occur,

A ‘machine of the character above-de-
seribed is especially adapted for crushing or
pulverizing large pieces of hard material,
which have t6 be passed through the ma-
chine only once in order to become thor-
oughly disintegrated. It comprises few,
large, simple parts that are assembled in

such a manner as to reduce to a minimum -

the ability of breakage thereof, and it can
be produced at a low cost of manufacture. -

T am aware that many minor changes may
be made in the construction and arrange-
ment of parts constituting my invention

without departing in the least from the

spirit thereof. - O ‘

Having thus described my\ invertion,
what I claim as new and desire to secure by
Letters Patent is: S

1. In a crushing machine, a rdtary ham-
mer support, a plurality of hammers piv-
otally mounted in said support, said support
having - integral abutments thereon that

‘limit the pivotal movement of said hammers

in one’direction, and resilient means that
limit the movement 'in the opposite direc-
tion, each of -said resilient means compris-
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a pair of expansible members, one of
said members having .a higher degree of
expansion than the other.

9, In a crushing machine, provided with
end walls and side walls, a rotary crushing
element, a cobperating breaker-plate piv-
otally mounted at one end between said side
walls and provided with an inclined rear
face, and a wedge composed of a pair of
tel ing sections normally held spaced

~ spart by f','ielding devices, said wedge hav-

15

20

25

30

.xice interposed between the rear edge 0
wa.

ing one face bearing against the inclined
rear face of said breaker-plate and its
opposite face bearing against the end wall
of the machine. '

. 8. In a crushing machine, a rotary crush-
ing element comprising a solid one-piece
hammer support, a plurality of pockets ar-
ranged in saxd head, crushing hammers pro-
vided with reduced shanks that are piv-
otally mounted in seid pockets, rigid means
in said pockets/that limits the pivotal move-
ment of said hammers in one direction, and
resilient means in said pockets that limits
the movement in the opposite direction.

4, In a crushing machine, a rotary one-
piece hammer support provided with a plu-
rality of substantially semi-circular poc]

a crushing hammer mounted in each of said

pockets, the advancing edge of gaid ham-

mer being normally in engagement with one
end wall of gaid pocket, and a yieldi d;i
g8,
hammer and the opposite end of said
pocket. - '

5. Ina crqshing;machine, a rotary crush-

-this seventh day of Janua

8

ing element, a breaker plate arranged ad-

jacent the path of movement of said crush-
ing element, said plate having a pluralit

of inclined ribs arranged thereon, a yield-
ing wedge having its front face inclined
and bearing against said inclined ribs and
having its opposite face curved and bearing
against a stationary curved part of the ma-
chine, and means for adjusting said wedge
vertically so as to cause it to rock about
said curved stationary part and thus change
the angle of inclination of the front face
thereofg ] _
.-6. In a rotary crushing machine having

one end wall provided with a plurality of

curved ribs, a breaker plate having one end
pivotally mounted in said machine adjacent
said end wall, a yielding wedge interposed
between said breaker plate and said curved

ribs, and. means for causing said wedge to-.

rock about said curved ribs. .

7. In' a disintegrating machine, a hori-
zontally mounted rotating member and an.

opposing jaw, the upper face of said work-
ing jaw. being provided with retarding pro-
jections and the lower portion with a grind-
ing surface, said rotating member being pro-

vided with pivotally mounted heads, said

heads having shock absorbing means.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses,

ry, 1914,

JOHN D. OCHTERBECK.
Witnesses: :
GEORGE BARKEWELL,
Geo. R. Labsox.
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