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My invention relates to crushing appara-

tus of the hammer mill type, comprising a

frame enclosing a hopper and a crushing
chamber disposed below the same; a hammer-
carrying rotor movable within said crushing
chamber, and a cage including screen bars
through which the crushed material is dis-
charged.
One object of my invention is to provide

a structure of this type with a breaker plate .

pivotally hung from a point near the top of
the hopper “receiving the materlal to be
crushed.

A further object of my invention is to pro-
vide a resilient backing or cushion for the

high hung brealier plate designed to take the:

shock of the crushing operation and serving
to prevent damage should uncrushable ma-

terial in the form of “t tramp iron” or the like -

be encountered.

A further object of my invention is to as-
sociate a sub-breaker plate with the main
high hung breaker plate; such sub-breaker
plaue bem(r pivotally connected to or hung

from the main breaker plate at a point below -

the pivotal connection of the latter with the

frame of the crusher. The support for the

sub-breaker plate may be substantially oppo-

site the axis of the rotor structure and in the
same plane.

A further object of my invention is o pro-
vide means whereby the high hung breaker
plate with the sub-breaker plate may be ad-
justed toward and from the path of the ham-
mers carried by the rotor structure..

A further object of my invention is to pro-
vide means. which in some instances may be
carried by the frame of the high hung brealer
plate, whereby the sub-br eaker pla’m may be
mdepen dont]v adjusted toward and from the
hammer cir c]é\ ‘and with respect to the high
hung breaker plate which ‘normally occupies
a subqtzmtlalhr fixed p051t10n

A further object of my invention is ‘to pro-
vide a short cage for supporting the screen

bars through which the crushed material may

be discharged; such cage being pivotally
mounted whereby the cooperating screen bars
may be adjusted with respect to the path of
the hammers carried by-the rotor structure.

- A further object of my invention is to pro-
vide a construction whereby the cage sup-
porting the screen bars may be hung from
t}lle rod or shaft supportmO' the sub-breaker

ate.

And a still further object is to provide a .
“structure of massive proportions, simple in

design and mode of operation, and capable
of perfmmmo its work ; such structure being
at the same time of a character that may be

-readily assembled and dismounted and/or ad-

justeéd when repairs.or changes in the posi-
tion of the working parts are desired.

These and other features of my invention
are more fully described hereinafter; refer-
ence being had to the accompanymd draw-
ings, more or less dlaorammatlc in character.
in Whlch :

Tigure 1 is a sectional elevation of one
form of hammer crusher within the scope
of my present invention.

Fig. 2 is a similar view illustrating modi-
fied details of construction within the scope
of my-invention.

Fig. 8 isa sectional elevation taken on the
line III—III Tig. 1, looking in the direc-
tion of the arrow a but onuttlng the rotor
structure, and

Fig. 4 is a view similar to Figs. 1 and 2

illustrating further modifications within the

scope of my invention.

In the drawings, 1 represents a portion of
the frame of the crushing structure, having
a suitable base 1°. The frame and base in-

clude and provide a crushing chamber 2 and

a hopper 3 initially receiving the material to
be crushed. - Within the crushlng chamber a
rotor structure of usual type may be mount-
ed; substantially similar to structures found
in a number of my pending applications. In
the pr esent ingstance the rotor structure may
comprise a shaft 4, suitably journaled at the
sides of the machine and carrying disks 4%,
supporting rods 4°, from which hammers 4“
are hung., -

The side portions of the frame at one end
of the structure -(to the left in the present

drawings) may be connected by a cross mem-

ber 5 which also constitutes the upper edge
or rim of the hopper. Between the side mem-
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bers of the frame and below the cross mem-
ber 5, a breaker plate 6 is disposed; such
breaker plate being preferably hung from a
cross rod or shaft 6, whose ends may be
mounted or journaled in said side members
near the top of the same and preferably just
below the connecting cross member 5. The
breaker plate 6 may be faced with renewable
wear members 6°,

In the construction shown in Fig. 1, the
brealker plate 6 is provided with a rear flange
6°, which may rest upon a ledge 1" of the base
and be connected thereto by a bolt (or belts)
7. In the present instance, this portion of
the base is provided with a shoulder 1¢ and
cushioning means, which may be in the form

of rubber plates 8, may be interposed between:

said shouldér I¢ and the back flange 6¢; and
such rubber plates may be mounted upon and

“held in place by said bolt (or bolts) 7.

With the main or high hung breaker plate I
have associated a sub-breaker plate which
may be pivotally hung from a rod or shaft
9, supported by the main breaker plate. This
sub-breaker plate, indicated at 10, may in-
clude a wear surface 10* adjacent the main
breaker plate and substantially continuous
with the wear members of the same and fol-
lowing their curvature. It may also carry a

“" geries of removably mounted bars 10® for co-

operation with the hammers 4° of the rotor
structure.” In some instances the bars 10°
may be omitted and imperforate liners sub-
stituted therefor. '

This sub-breaker plate is mounted for ad-
justment with respect to the main or high
hung breaker plate, and for this purpese I
may provide the lower portion of the back
flange 6° of the main or high hung breaker
plate with one or more enlarged portions 11,
intérnally threaded and serving as nuts to
receive screws 12; the ends of said screws
being recessed and forming seats for the re-
ception of rounded bosses 10°¢ carried by the
sub-breaker plate. If desired the relation of
these engaging parts may be reversed. In
addition, the screw (or screws) 12 and the
sub-breaker plate may be connected togeth-
er; a bolt (or bolts) 14 being passed through
these parts for such purpose.

The main or high hung breaker plate may
be adjusted toward and from the hammer
circle by employing a greater or less num-
ber of the rubber plates or shims 8, between

“the back flange 6 and the shoulder 1¢ of the

base frame.  The sub-breaker plate is ad-
justable toward and from the hammer circle
by actuating the screw (or screws) 12. When
thig latter adjustment has been effected the

“parts may be maintained in their adjusted

positions by locking the bolt (or bolts) 14
by the nuts 142, :

In the arrangement illustrated in Fig. 2,
which is substantially like that shown in Fig.

1, the sub-breaker plate is also supported by

1,872,233

the main breaker plate, and is adjustable with
respect thereto. In this arrangement, how-
ever, the threaded portions 11* providing
nuts receiving the adjusting screws 12* are
carried by a cross member 15 connecting the
sides of the base frame. The sub-breaker
plate shown in Fig. 2 may be adjusted inde-
pendently of the main or high hung breaker
plate, or the latter may be adjusted also at
the same time; swinging on the cross shaft
62 If such adjustment of the main breaker
plate is effected, it will necessitate the place-
ment of additional elastic plates or shims 8
setween the back flange 6° thereof and the
shoulder 1 of the base frame. In other re-
spects, the construction illustrated in Fig. 2,
is substantially like that illustrated in Fig. 1.

A cage or sereen substantially of the type
usually employed with hammer crushers of
this general type is disposed at the botfom
of -the crushing chamber below the rotor
structure. In the present instance it is shown
as slightly shorter than usual and may com-
prise side members 16 supporting a series of
grate bars 17 of suitable type. The side
members may be pivotally hung from or sup-
ported by a shaft 16% enitably mounted in
the sides of the base frame 1* and they may
be connected together at their opposite ends
by cross members 16° and 16¢, between which
the bars 17 are disposed. To effect adjust-
ment of the cage made of such side members
and the bars 17 with respect to the path of
the bammers, the end of said cage adjacent
the cross-bar 16° may be connected to suit-
able motion imparting means, such as crank
arms 18 carried by a shaft 19, by means of
links 18?; suitable gearing under the control
of a hand wheel 19* being operatively con-
nected to sald shaft 19. Such adjustment of
the cage ov screen is desirable to compensate
for wear on the grate bars 17 and the ends
of the hammers 4°,

The construction illustrated in Fig. 4, is

substantially like that shown in Fig. 1, in

that the sub-breaker plate is supported by
the main or high hung breaker plate and is
adjustable with rezpect theveto. TIn this ar-
rangement, however, the side members 16?
supporting the grate bars 17 are extended
in length so as to be hung from the rod or
shaft 9 supporting the sub-breaker plate.
The opposite ends of these side members 16¢
may be connected together by a cross mem-
ber 16°. As the form of cage illustrated in
Fig. 3 provides a greater number of grate
bars than the form illustrated in Figs. 1
and 2; the sub-breaker plate may omit the
bars 10* and mav be faced with wear mem-
bers, as indicated at 10%. 1In this construc-
tion the cage or screen may be adjusted by
a chain 20, passing over a sprocket wheel 202,
carried by the shaft 19; suitable gearing
under the control of a hand wheel 19> being

operatively connected to said sprocket wheel. 7"
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It will be understood, of course, that while

the main or high hung breaker plate is main--

tained substantially in a fixed position:dur-

ing the crushing operation, it is pivotally

hung from the cross shaft 6> and is capable

of adjustment toward and from the hammer
circle, either by adding to or removing the
resilient plates or shims 8, and that in the

form illustrated in Fig. 2, adjustment of said-

main breaker plate may be eifected by move-

ment of the screws 122 in operative engage-

ment with the sub-breaker plate structure 10.
In all instances when the main breaker plate

is adjusted toward the path of the hammers,

it will be necessary to insert additional elas.
tic or resilient plates-or shims 8. These
plates may be of rubber.and they serve to
materially reduce the shock of the CI‘hShan‘
action. :

‘When the hammers are unduly worn fr esh
hammers may be provided, and: adjustment
of the main and sub-breaker plates, as well
as adjustment of the cage or screen is de-
signed to take care of the initial wear on the
hammer ends, as well as wear that may be
occasioned upon the surface of said high
hung breaker plate, or the bars of the sub-
breaker plate, or those of the cage or screen.

The wear plates 6°, which may be secured
to the main breaker pn’ce in any appropriate
manner, as well as those shown at 10¢, Xig. 4,
are renewable when worn and their surface
contour is preferably curved to meet the arc
of the cage or screen forming the lower por-

tion of the crushing chamber.
A tramp iron pocket may be arranged at
the side or end of the machire.opposite the:

main breaker plate, just beyond the. dis-
charge end of the cage or screen; the frame

being recessed at 21 for the purpose and a

cross member 1¢ of the frame providing a

shelf upon which such tramp-iron may be
delivered. An opening 22 leading to the

tramp iron pocket may be closed by a-door

298,

In some instances it may be desirable to
omit the bars 17 of the cage or screen and

arrange a breaker plate at the far end of the’
crushing chamber, (to the right of the struc-.

tures illustrated in Figs. 1,2 and 4), against

which the material being -crushed may be.

hurled by the hammers; the force of such
action continuing the breaking effect and in-
suring the reduction of the material being
treated to the desired extent.

There are many friable materlais of a
particularly abrasive character; various sili-
ceous rocks which fracture re 9d1]y under im-
pact but have a highly abradent effect upon
the breaking surfaces of crushing appara-
tus, and require 1enewa,1 of such breaking
surfaces at more frequent
terial that is harder to crush. My improved
apparatus is especially applicable to the
‘crushing of material of this kind inasmuch

tintervals than ma-

as the parts sub]ect to wear may be readily
adjusted to compensate for such wear and
easily renéwed -when unduly worn.

: It will be evident from the foregoing de-

e- scription -that simple and efficient means

have: been- provided for accomplishing the
objects of the invention; and while the struc-
tures shown and described are well adapted

to serve the purposes for which they are in--
tended, it is to be'understood that the inven-

tion is not limited to the precise construction
set. forth, but includes such changes and
1110(11ﬁcatlonq as may be made within the
scope of the appended claims.

I .claim:

1. In a hammer crusher, the combination

of a frame providing a ¢rushing cham--

ber, -a rotor structure carrying hammers

mounted therein, a brealer plate forming one -

wall of the crushing chamber and pivotally

-supported'in the upper portion oi-the frame
-well above the hammer circle, means for ad- .

justing said breaker plate toward and from

.the same; and a resilient backing for said

bieaker plate comprising a plurality of rub-

ber plates detachably supported behmd said’
‘breaker plate.

2. In a hammer crusher, the combmatmn
of a frame providing a crushing chamber, a

.rotor structure carrying,hammers mounted. ©
therein, a breaker plate pivotally supported-

in the upper portion of the frame and form-
ing one wall of thé crushing chamber, and a

- sub-breaker plate pivotally hung from the

main breaker plate.

8. In a hammer crusher, the combination of
a frame providing a
tor :structure carrying- - -hammers mounted
therein, a breaker plate pivotally supported
in the upper portion of the frame and form-

.ing one wall of the crushing chamber, and an
-adjustable sub-breaker plate pivotally hung

from the main breaker plate on an axis sub-
stantially in the axial plane of the rotor
structure.

4. Tn a hammer crusher, the combination of
a frame providing a crushlnrr chamber, a ro-
tor structure carrying hammers mounted
therein, a main breaker plate pivotally sup-

:ported 1n the upper portion of the frame and

forming one wall of the crushing chamber,
a sub-breaker plate pivotally hung from the
main breaker plate, and means for adjusting
said sub-breaker plate with respect to the
main breaker plate.

5. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying - hammers mounted
therein, a main breaker plate pivotally sup-
ported-1n the upper portion of the frame and

“forming one wall of the crushing chamber, a

sub-breaker plate pivotally huno from the

o

a crushing chamber, a'ro- -

ey

[

T

main breaker plate and having an active face

following the curve of the main breaker plate,
and means for adjusting said sub-breaker

[
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plate with respect to the main breaker plate.

6. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a breaker plate pivotally supported
in the upper porticn of the frame and form-
ing one wall of the crushing chamber, a sub-
breaker plate pivotally hung from the main
breaker plate, means for adjusting the main
breaker plate, and independent means for
adjusting said sub-breaker plate.

7. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a breaker plate pivotally supported
in the upper portion of the frame and form-
ing one wall of the erushing chamber, a sub-
breaker plate pivotally hung from the main
breaker plate, and adjusting means carried
by the main breaker plate for effecting move-
ment of said sub-breaker plate with respect
to the main breaker plate.

8. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a main breaker plate pivotally sap-
ported in the upper portion of the frame and
forming one wall of the crushing chamber,
means for adjusting said main breaker plate
toward and from the hammer circle, a sub-
breaker plate pivotally hung from the main
breaker plate, and means for effecting ad-
justment of the sub-breaker plate with ve-
spect to said main breaker plate. )

9. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
retor structure carrying hammers mounted
therein, a main breaker plate pivotally sup-
ported in the upper portion of the frame and
forming one wall of the crushing chamber,
means for adjusting said main breaker plate
toward and from the hammer circle, a sub-
breaker plate pivotally hung from the main
breaker plate, and means carried by the main
breaker plate for effecting adjustment of the
sub-breaker plate with respect thereto.

10. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a main breaker plate pivotally sup-
ported in the upper portion of the frame and
forming one wall of the crushing chamber,
a sub-breaker plate pivotally hung from the
main breaker plate, adjusting screws for ef-
fecting adjustment of said sub-breaker plate
with respect to the main breaker plate, and
means for locking such adjusting screws.

11. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, 2 main breaker plate pivotally sup-
ported in the upper portion of the frame and
forming one wall of the crushing chamber, a
sub-breaker plate pivotally hung from the
main breaker plate, adjusting screws carried

by the lower portion of the main breaker
plate for effecting adjustment of said sub-
breaker plate with respect to the main
breaker plate, and means for locking such ad-
justing screws. , ,

12. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a cage having cross bars disposed
below the rotor structure, a main breaker
plate pivotally supported in the upper part

of the frame and extending below the axial

plane of the rotor structure and forming one
wall of the crushing chamber, and a sub-
breaker plate pivotally connected to said
main breaker plate and disposed between the
same and the bars of said cage. )

13. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a pivotally mounted cage having
cross bars disposed below the rotor structure,
a main breaker plate pivotally supported in
the upper part of the frame and extending
below the axial plane of the rotor structure
and forming one wall of the crushing cham-
ber, and a sub-breaker plate pivotally con-
nected to said main breaker plate and dis-
posed between the same and the bars of said
cage.

T4. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a cage having cross bars disposed be-
low the rotor structure, a breaker plate piv-
otally supported in the upper part of the
frame and forming one wall of the crushing
chamber; said plate extending below the
axial plane of the rotor structure, a sub-
breaker plate pivotally connected to the main
breaker plate and disposed between the same
and the bars of said cage, and means carried
by the main breaker plate for adjusting said
sub-breaker plate with respect thereto.

15. In a hammer crusher, the combination
of a frame providing a crushing chamber, a
rotor structure carrying hammers mounted
therein, a pivotally mounted cage having
cross bars disposed below the rotor structure,
a breaker plate pivotally supported in the
upper part of the frame and forming one wall
of the crushing chamber; said plate extend-
ing below the axial plane of the rotor struc-
ture, a sub-breaker plate pivotally connected
to the main breaker plate and disposed be-
tween the same and the bars of said cage,
and means carried by the main breaker plate
for adjusting said sub-breaker plate with
respect thereto.

In witness whereof T have signed this spe-

cification:
GEORGE W. BORTON.
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