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“The invention relates to an improvement in
impact crushers and has for one purpose the pro-

vision. of an improved -impact member for the

impeller of an impact crusher. :

Another purpose is the provision of a remov-
able replaceable . impeller member  which can’

readily be applied. ) : :
Another purpose is .the provision of such a

" member which is normally held against chatter--

ing or choking when the impeller is rotating at
speeds  insufficient to. maintain the: centrifugal

locking action, as when the impeller is acceler--

ating or decelerating.

fdrm of Figures 1 to 5, | generally indicates-the
shaft of the impeller of an impact crusher. It
will be realized that any suitable means may be

employed for rotating the shaft, the details of

which .do not form part of the present invention
and are not herein shown. 2:isany suitable im-

- peller hub mounted on or keyed to the shaft I,

10

Another purpose- is’ the provision. of such a

member which is centrifugally locked in position.
Another purpose is the provision of chatter pre-

venting means which can readily be released to’

permit the removal of the impact member from
the impeller. - SRR T
Another purpose is the provision of means for
preventing unintended endwise movement of the
. impact. member. ’ : i
Another purpose is the provision of a com-
bined impact member with a removable wearing
part. ’ . : .
Another. purpose is: the provision of unitary
means for securing such a. wearing part to the
-impact member and for preventing unintended
" movement of the impact member in relation to
the impeller. - Lo L :
Other purposes will appear from time to time
throughout the specification and claims,

“The invention is illustrated more or less dia-

grammatically
* wherein: S
_ Figure 1 is a partial axial section through the
-impeller of an impact crusher; .

Figure 2 is a section on:the line 2—2 of Fig-
ure 1; ' ' : o

Flgure 3 and Figure 4 are axial sections illus-
trating parts shown in Figures 1 and 2;

Figure 5 is an end view of the struicture shown
in Figure 4; o -

Figure 6 is a vertical section perpendicular to
‘the axis of a variant form; - S -
Figure 7 is a section on the line 7—7 of Fig-
ure 6; : ) ' R

Fig. 8 is a view similar to Fig. 6 through a fur-
ther variation of the device.’ -

Fig. 9 is a bottom view of the impact plate
shown in Fig. 8. S o

Like parts ~are  indicated “ by like symbols
throughout the specification and-drawings.

Referring to the drawings, and first, to the

in the accompanying drawings,
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as by the'key 3. 4.indicates any suitable webs ex-
tendirig from the hub 2 and supporting the outer
shell ‘or portion .5 of the impeller. It will be ob-
served that the portion or portions 5 have outer
more or less spiral surfaces 6, which extend from
a portion of maximum diameter 7 {0 a portion of
minimum-diameter 8, : : :

' ‘Any. suitable number of impeller plates may be
employed.” Where two are employed, as in the
present instance, there will be two spiral faces. 6,
the point of maximum diameter T of each being
opposed to the point of minimum diameter 8 of
the opposite, -and being separated therefrom by
a space sufficient to permit the endwise insertion
of the impeller member. e

60, 61 indicate a pair of wedge members which
are yieldingly inwardly thrust by coil springs 62,

63, respectively, which extend about opposite ends
of a hollow rod 64. 65, 66 are any suitable end -
abutments. - D . : :

- The abutment of U-shaped plate 66 is removed
from the hollow rod 64, and is normally held in
position by the headed screw 67, the head of
which is prevented. from rotating by any suitable
means such as-the wire or spring clip 88, the ends
of which engage notches in the U-shaped plate
§6 on the end of the rod 64 opposite to the fixed -
abutment 65. The plate cannot rotate, and the
screw cannot Totate, as long as the clip or wire
engages the notches. The bolt 10 prevents. the
wedge 61 from sliding off the rod 64 when the
wedge 60 is removed.

. It will be observed that the wedges 60, 61 are.
inwardly thrust along appropriate cam surfaces
71, 12, their upper faces engaging appropriately
inclined surfaces of the lugs 73, 14. The device
can readily be removed by releasing the screw
57 and the abutment 66, withdrawing the wedge
60 and moving the rest of the unit toward the
left referring to the position of the parts as shown
in Fig. 1. It will be cbserved also that an impact
plate proper 15 includes an inclined rear sur-
face 16, engaging one or more appropriately
formed surfaces 11." -A stop or lug 25 is'em-
ployed, if desired, to prevent endwise movement .
of the parts, as in the form of Figs. 1 and fol-
lowing, o S

Referring to the form of Figs. 6 and 7, the
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formation of the rofor is generally the same as
in the other figures. However, the impact plate
80 is provided with inner or securing portions at
8¢, having a generally semi-cylindrical face 82
and downwardly extending flanges 83. The
rear face of the plate 80 engages the rotor, as at
84. The center of mass of the plate is indicated
as at X in Fig. 6. The plate is rearwardly
apertured, as at 8%, to receive the inwardly pro-
jecting end of the screw 86. When the device
is in use, with the plate in the position in which
it is. shown in Fig. 6, which it centrifugally
takes, any undesired endwise movement of the
plate is impossible. The inwardly projecting
end of the screw 86 is within the aperture 85
and any endwise slippage is impossible.

It will be observed that the desired projections -

83 have a perceptible clearance between their
lower edges and the ‘bottom of the cylindrieal
aperture in the rotor. Thus the plate can readily
be moved laterally out of the cylindrical opening
when desired. The plate unit can be slid in end-
wise into the cylindrical aperture. The cap screw
86 is then screwed down tightly against any suit-
able spring lock washer 81, after the impact plate
has been inserted and is in its normal position.
As the impeller moves the impact plate is thrust
outward by centrifugal force, owing to the loca-
tion of the center of mass at X. This point is ap-
proximately on a radial line drawn through the
axis of the impeller. The center of the cylin-
drical portion of the impact plate is located at VY,
a point which lies at one side of the radial line
at a distance Z therefrom. It is clear, there-
fore, that centrifugal force will tend to rotate
the impact plate counterclockwise, referring to
the position of the parts indicated in PFig. 6,
thereby holding it in closed confact with the
surface of the impeller and taking the shock of
impact of the particles struck by the impact
plate. Tt is impossible to move the impact plate
laterally owing to the action of the cap screw
86. The cap screw extends outwardly in the
direction of rotation a sufficient distance so that
the impact plate itself cannot be removed, even
while the impeller is stationary.

It will be understood that in the use of the
device, any suitable means may be employed for
feeding the material to be crushed into the path
of movement of the impeller members.  Illus~
trated, for example, is a vertical chute 60, down
which the material to be ecrushed may be dropped
by gravity. It will be understood that the im-
peller is rotated at sufficient speed and is of
sufficient size and mass to exercise a crushing im-
pact against the particles dropped in the path of
movement of the impeller 75, 80 or {i5.

Referring to the form of Figs. 8 and 9, the
rotor {80 is provided with cylindrical apertures
181 parallel with the rotor axis, with openings
102 to the exterior of the impeller. The impeller
at one side of the aperture 102 is outwardly ex-
tended, as at 103. (84 generally indicates an
impact plate holder having a portion 105 pene-
trating the aperture 10f, and a lower radial fin

-or rib 188. The portion 105 has cylindrical sur-
faces 107 opposed to the surface of the aperture
{91, The holder arm 108 terminates in a head
109, having a rear face {10 gbutting against the
opposite face of the extension 103 of the impeller.
It will be observed that the center of mass 111
of the holding element 109 and the impact plate

secured thereto is so located in relation to the

center 112 of the aperture (01 that centrifugal
force will urge the head 109 against the exten-
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sion 103 of the impeller at all times when the
impeller is in rotation, and will hold the parts
in the position shown in Fig. 8.

It is desirable to provide a removable wear

plate or impact plate, such as is indicated as at
115. It is shown with a pair of hooks.or rear-
wardly and upwardly extending lugs (16, located
at the lower edge thereof. These hooks extend
about a toe (171 glong the lower front edge of
the head 109. Extending rearwardly from the
plate 115 are a pair of lugs {18, between which
extends the ends of the securing screw 119, which
passes through the extension 103 of the impact
member. It will be observed that the head (09
Is apertured to permit its passage and that the
screw 119 performs the double function of pre-
venting endwise movement of the impact plate
holder 109 in relation to the impeller, and of
preventing endwise movement of the impact
plate 115 in relation to the holder head 188.
- It will be realized that whereas a practical
and operative device is described and illustrated,
nevertheless many changes may be made in the
size, shape, number and disposition of parts
without departing from the spirit of the inveh-
tion, It is therefore wished that the desecription
and drawings be taken as in g broad sense illus-
trative or diagrammatic rather than as a limita-
tion to the precise showing.

The use and operation of the invention are as

follows: .
. In impact crushers in which the articles are
fed into the path of movement of the impact
members of an impeller, there is a substantial
and continuing wear. It is, therefore, important
to be able to remove the worn impact member.
It is also important to provide a member of such
form as to provide a maximum period of wear
before renewal becomes necessary.

An impact member is provided, including a
substantial bar or mass of metal 15 or 80. Man-
ganhese steel, for example, or any equivalent ma-
terial may be employed. The wearing surface,
which may initially, for example, be generally
radial, is worn back progressively until finally
so much of the bar is worn that replacement is
necessary. It will be observed that the major
part of the mass of the impact member herein
shown is in the bar itself, and the attaching Iugs
13, 14, 81, {05 are relatively small in mass in
relation to the mass of the bar as a whole. Also,
no matter how far worn down the bar becomes,
there is still sufficient mass and sufficient lever-
age so that the centrifugal effect of the rotation
of the impeller keeps the impact member locked
in position, with the locking lug 25 penetrating
the aperture i4.

In the form of Figs. 6 and 7, the cap screw 86
is always effective to prevent lateral movement
or endwise removal of the impact plate even
when the rotor is at rest.

The operation of the form of Figs. 8 and 9
differs in that a separate removable wear-taking
member (15 is employed.  Screw ({9 forms a
unitary securing means for preventing unintend-
ed transverse movement of the member {18 in
relation to the member 109 and of the member
109 in relation to the impeller.

In the claims as a matbter of convenience we
refer to the portion of the socket which is closest
to the axis of the impeller as the bottom of the
socket, and the portion of the socket which is
closest to the periphery of the impeller as the
top of the socket; also the edge of the member
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109 which is nearest the. axis of the 1mpe11er is.

spoken of as the bottom edge.

. Where the term upper or outer is employed in
the claims, as opposed to inner, it will be under-
stood- that the factor involved is the relative
radial distance from the axis of the impeller.

“We claim:

. 1, In combination, in an 1mpact} crusher, an
impeller, and means for rotating it, said impeller
having an axially extending socket open at-its
ends and bounded by spaced.overhanging walls
which define a space which decreases outwardly
in width between such walls, an impact member
including an axially extending bar located ex-
teriorly to the impeller, a plurahty of lugs ex-
tending inwardly from the bar and having faces
conforming to the opposed faces of said.over-
hanging walls and normally centrifugally thrust
into contact therewith; and additional means for
urging said lugs against the opposed faces of the
overhanging walls, including a pair of wedsges
having their ends of minimum diameter opposed,
and means for thrusting said wedges inwardly
toward each other between the bottom of said
socket and the lower edges of said lugs.

2. In combination, in an impact crusher, an
impeller, and means for rotating it, said impeller
having an axially extending socket open at its
ends and bounded by spaced overhanging walls
which definé a space which decreases ocutwardly
in width between such walls, ‘an impact member
including an axially extending bar located ex-
teriorly to the impeller, a plurality of lugs extend-
ing inwardly from the bar'and having faces con-
forming to the-opposed faces of said overhang-
ing walls and normally centrifugally thrust into
contact therewith, and additional means for urg-
ing 'said lugs against the opposed faces of the
overhanging walls, including. a ‘pair- of wedges
having their ends of minimum diameter opposed,
and means for: thrusting said wedges-inwardly
toward each other between the hottom of-said
socket and the lower edges of said lugs, includ-
ing a guiding element upon which both of ‘said
wedges are movably positioned, -an ~abutment
means at each end of said guiding element ‘and

yielding means interposed. between each abut-
ment means and one of said-wedges. :

3. In combination, in an impact crusher, an
impeller, and means for rotating it, said impeller
having an axially extending socket open at its
ends and bounded by spaced overhanging walls
which define a space which ' decreases outwardly
in width between such walls, an impact member
including an axially extending bar located ex-
teriorly to the impeller, a plurality of lugs ex-
tending inwardly from the bar and having faces
conforming to the opposed faces of said over-
hanging ‘walls- and normally centrifugally thrust

_into contact therewith, and additional means for
urging said lugs against the opposed faces of the
overhanging walls, including a pair of wedges
having their ends of minimum diameter opposed,
and means for thrusting said wedges inwardly
toward each other between the bottom of said

- socket and the lower edges of said lugs, includ-
ing a guiding element upon which both of said

- wedges are movably positioned, an abutment
“means at each end of said guiding element and
vielding means interposed between each abut-
“ment means and one of said wedges, the abut-
ment means at one end of said guldmg means
being removable. -

4. In- combination, in an impact crusher, an 7
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impeller, and means for rotating it, said: impeller
having an axially extending socket- open at its
ends and bounded by spaced overhanging walls
which define a space which decreases outwardly
in width between such walls, an impact member
including an axially. extending bhar located ex-
teriorly to the impeller, a plurality of lugs ex-
tending inwardly from the bar and having faces
conforming to the opposed faces of said over- -
hanging walls and normally centrifugally thrust
into contact therewith, and additional means for
arging said lugs against the opposed faces of the
overhanging walls, including a pair of wedges in-
terposed between the bottom of. the socket and
the outer edges of said lugs, and yielding means
tending normally to urge said wedges inwardly
toward each other, the bottom of said socket
having portions opposed to said wedges and out-
wardly inclined toward the ends of the socket.

5. In ‘combination, in an impact crusher, an
impeller, and means for rotating it, said im-
peller having a plurality of axially extending
sockets adjacent its periphery open at least at
one end and ‘bounded by spaced overhanging

walls which define a- longitudinally extending

communicating aperture between said sockets
and the exterior of the impeller, the outer edge
of one of said walls being more distant radially
from the axis of rotation of the impeller than the
other, the sockets being formed with a generally
cylindrical surface, and an impact member, in-
cluding an axially extending bar having an im-
pact face at one side and an impeller engaging

- portion at the other side, the latter being op-

35

40

posed to the wall of greater radial extension, the
bar having. a lug radially inwardly extending
therefrom, the lug having partially cylindrical
faces conforming to the opposed cylindrical face.
of the socket, said bar being normally centrif-
ugally outwardly urged during the rotation of the

" impeller with said lug engaging outer portions

" of the socket, said:bar having one or more in-
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wardly extending portions adapted closely to ap-
proach the. portion of the socket closest the axis
of rotation of the impeller, whereby substantial -
gravital inward movement of the bars is prevent-
ed when the impeller is at rest.

6. In combkination, in an impact crusher, an
impeller and means for rotating it, said impeller
having a plurglity cof sockets adjacent its pe-
riphery extending in parallelism with the axis of
the impeller, each said socket being partially open
at its outer side, a-carrier for each socket in-
cluding ' a portion extending through said open
side of the socket and having an inner holding
element of greater width than the width of the
apertiire connecting the side of the socket with
the exterior of the impeller, the carrier having
a face portion located exteriorly to the impeller,
and having an undercut lower edge, an impact’
plate adapted to engage such face portion, and
having one or-more toes hooked outwardly about

-sald undercut lower edge, and a locking connec- -

ticn with the plate, said locking connection in-
cluding a flange extending rearwardly from the
rear face of the impact plate, and unitary means
for securing the carrier in relation to the im-
peller and for securing the plate in relation to the
carrier, including a locking member removably
mounted on the impeller and including a portion
extending through the carrier and into align-
ment with said flange or flanges on the plate.

7. In combination, in an impact crusher, an
impeller and means for rotating it, said impeller
having an axially extending aperture adjacent
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ing radially therefrom to the exterior of the im-
peller, of substantially less breadth in a plane
perpendicular to the axis of the impeller, an im-
pact member including a portion of maximum
size and a portion of lesser size. extending oub-
wardly through the said opening, said opening
being bounded by walls, formed in the impeller,
of unequal radial extension, said impaet member
including a portion adapted to abut against the
wall of greater radial extension, and a securing
member remocvably mounted on - the impeller
and extending through said wall into the impact
member, the impact member being apertured to
receive it, and a wear taking member removably
mounted on the opposite face of the impact mem-
ber, and having a portion in- securing engage-
ment with said securing membper.

8. In combination, in an impact crusher, an im-
peller and means for rotating it, an impact mem-
ber movably mounted on said impeller, a pivotal
connection between said impact member and said
impeller adapted to permit a limited relative ro-
tation of the impact member in relation to the
impeller about an axis generally parallel with
but radially spaced from the axis of rotation of
the impeiler, said impeller and impact member
having opposed abutting portions located radial-
1y outwardly from the axis of said pivotal con-
nection and positioned forwardly thereof, in the
direction of rotation of the impeller whereby in
response to centrifugal force, the outer portion
of the impact member is urged against the op-
posed outer portion of the impeller in response
to centrifugal force, and a replaceable wear-tak-
ing member mounted on the impact member and
means adapted to maintain it in contact with the
forward face of the impact member in response
to rotation of the impeller including cpposed cam
portions on the impact member and the wear
taking member. )

9. In combination, in an impact crusher, an im-
peller and means for rotating it, an impact mem-
her on said impeller, a pivotal connection be-
tween said impact member and said impeller
adapted to permit a limited relative rotation of
the impact member in relation to the impeller
about an axis generally parallel with but radial-
ly spaced from the axis of rotation of the im-
peller, said impeller and impact member having

<

10

15

20

25.

30

40

s
1

50

opposed abutting portions located radially out-

wardly from the axis of said pivotal connection

and positioned forwardly thereof, in the direc-'

tion of rotation of the impeller whereby, in re-
sponse to centrifugal force, the outer portion of
the impact member is urged against the opposed
outer portion of the impeller in response to cen-
trifugal force, and a replaceable wear-taking
taking member mounted on the impact member
and means adapted to maintain it in contact
with the forward face of the impatt member in
response to rotation of the impeiler, including a
pivotal connection between an inner portion of
the replaceable wear-taking member and the im-.
pact member, the center of mass of the replace-
able weak-taking member being located forward-
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the periphery thereof, and an opening extend-

1y of said pivotal connection, in the direction of
movement of the impeller.

10. In combination, in an impact crusher, a
rotor having generally cylindrical apertures with
wall portions generally parallel with the axis of
the rotor, said apertures being outwardly broken
away, and impact members, each including an
impact plate holder having a partially cylindrical
portion extending intc one of said apertures and
a portion extending outwardly through the oui-
wardly broken away portion of the aperture, and
in direct contact with the advancing face of said
outwardly broken away portion, in relation to
the direction of rotation of the rotor, and an im-
pact plate removably secured to said holder, and
unitary means for preventing unintended move-
ment of the plate holder in relation to the rotor,
and of the impaect plate in relation to the holder,
along directions parallel with the axis of rota-
tion of the rotor.

11. In combination, in an impact crushes, a
rotor having generally cylindrical apertures with
wall portions generally parallel with the axis of
the rotor, said apertures being outwardly broken
away, and impact meinbers, each including gn
impact plate holder having a partially cylindrical
portion extending into one of said apertures and
a portion extending outwardly through the out-
wardly broken gway portion of the aperture, and
in direct contact with the advancing face of said
outwardly broken away portion, in relation to the
direction of rotation of the rotor, and an impact
plate removably secured to said holder, and
unitary means for preventing unintended move-
ment of the plate holder in relation to the rotor,
and of the impact plate, in relation to the holder,
along directions parallel with the axis of rota-
tion of the rotor, including a locking member
extending through s perivheral portion of the
rotor and through the impaci plate holder, and
into alignment with a portion of the impact plate.

12. In combination, in an impact crusher, an
impeller and means for rotating it, an impact
carrier movably mounted on said impeller for

* limited rotation about an axis of rotation par-

allel with the axis of rotation of said impeller,
an impact plate removably mounted on said car-
rier, and integral locking means on said impeller
including portions penetrating said impeller, said
carrier and said plate.

13. In combination, in an impact crusher, an
impeller and means for rotating it, an impact
carrier mounted on said impeller for limited ro-
tation about an axis generally parallel with but
radially spaced from the axis of rotation of said
impeller, an impact plate removably mounted on
said carrier, and integral locking means on said
impeller including portions penetrating said im-
peller, said carrier and said plate, said locking
means being adapted to prevent relative move-
ment of the carrier in relation to the impeller and
of the plate in relation to the carrier, along a
direction parallel with the axis of the impeller.

OSCAR C. GRUENDER,
EWALD WERNER.



