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UNITED STATES PATENT OFFICE.

FRANK L. BUCHANAN, OF 6¥. LOUIS, MISSOURI, ASSIGNOR TO FRANK L. BUCHANAN.
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- Specification of Letters Patent.

Application filed September. 4, 1909. Serial No. 516,221,

To all whom it may concern: o .
Be it known that I, Fraxx L. BucrANAN,
a citizen of the United States, and a resident
of the city of St. Louis and State of Mis-
souri, have invented a new and useful Im#
provement in Crushers and Pulverizers, of
which the following is a specification.

This invention relates to machines for-

crushing and pulverizing ores, stone, shale,
fire clay, mineral paints and other materials.

Tt has for its principal objects to secure a
perfect crushing and pulverizing action; to
minimize wear upon the parts; to avoid

" . forcing the material out of the feed opening;
g :
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to avoid clogging.or choking the screening
cage; to -make the wearing parts- inter-
changeable and reversible; and to improve
generally upon machines of like character.

The invention consists in the parts and in
the arrangements and combinations of parts

hereinafter describéd and claimed.

In the accompanying drawings which
form part of this specification, and wherein
like symbols refer to like parts wherever
they occur, Figure 1 is a side elevation of
crushing and pulverizing machine embody-
ing my invention; Fig. 2 is a vertical section
of the same; Fig. 3 is a fragmentary section

" showing the manner of securing the sec-
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ondary breaker plates in reversed position;
Fig. 4 is a perspective view of a secondary-
breaker plate detached; Fig. 5 is a perspec-
tive view of one of the liners or shims for
adjusting the bearings -for the hammer

shaft; Fig. 6 is a perspective view of one

of the cage bars; Fig. 7 is a perspective view
of the initial breaker plate and one of the

_securing keys therefor; Fig. 8 is a perspec-

tive view of one of the hammers; and, Fig.
9 is.a fragmentary view showing the slot in
the side plate of the machine for permitting
the hammer shaft to be adjusted vertically.
. The machine as illustrated in the drawing
comprises a sectional shell or casing. The
front wall 1 preferably comprises two
plates; the side walls 2 comprise four plates
each; the rear wall-3 comprises one plate;
and the top or cover 4 comprises one plate.
The four plates on each side and two front
plates are preferably flanged at their meet-

- ing edges and bolted or riveted together;

and the plates of the front and rear walls
and the top are secured to the adjacent side
plates. The arcuate top or cover plate 4 is

curved substantially concentrically with re-
spect to-the axis of the horizontal rotatory

hammer shaft 5. The ends of the hammer

shaft 5 extend through vertical slots 6 in the
opposite side walls 2 to the outside of the
machine. On oneend of the shaft is secured a
fly-wheel 7 and -on the opposite end may be
secured a pulley (not shown) for a driving
belt or any other suitable driving device may
be employed.. The hammer shaft 5 is jour-

naled in bearings 8 which are mounted on
shelves or brackets 9 projecting laterally

from the outer faces of the side walls 2.
The bearings 8 may be readily adjusted ver-
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tically by using liners or shims 10 between -

the same and the top of the shelves. The
shims. 10 are preferably rectangular plates
which are slotted transversely from one side
near each end as at 11 so as to be readily n-
serted and withdrawn without removing the
bolts which secure the bearing to the shelf.
On the hammer shaft 5, between the side
walls 2 are secured a series of disks 12.
These disks are spaced apart and they are
provided with alining openings through
which pivot rods 13 for the hammers 14 are
passed. The hammers 14 are provided with
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widened head portions 15 which are offset -

on one side only and they are preferably ar-
ranged in two crossed diametrical pairs be-
tween each of the disks, extending at right
angles to each other, and the heads of one
pair of hammers being offset frem the side
opposite to those of the other pair. The
disks and hamiers are preferably so pro-
portioned in thickness and number that
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there is a space equal substantially to the ..

thickness of a hammer shank between the
endmost disks and the adjacent side walls of
the casing. Only one pair of hammers are
mounted in each of said end spaces, said
opposite end pairs being arranged at right
angles to each other and having. their off-
set hammer head portions projected in-
wardly. The distance the offset head por-
tions of the hammers project from the face
of the shank is a little over one half the

thickness of a disk, and by reversely pro-

jecting and staggering the offsets of the
heads of one crossed pair with those of the
other, the ends of the hammers travel in
overlapping paths. Therefore, the entire
width of the machine is covered by the ro-
tating hammers.
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CIn the front"'porﬁml of the machine is an
inclined dead plate or heavy casting- 16

. which is recessed to receive a removable ini-

tial breaker.plate or block 17. This block

5 17 is preferably formed with corrugations
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or ribs 18 on its opposite faces and made
reversible. Tt is preferably held in the re-
cess or seat in the dead plate 16 by the elon-

. ...gated keys 19 which are slidably fitted in
10

grooves 20 in the ends of the block and reg-
istering grooves or keyways in the dead
plate. "The block is preferably inserted
edgewise through an elongated opening in
one of the side walls 2 and held against ac-
cidental removal by a cover plate 21 which
-also prevents the keys 19 from working out,
The keys may be provided with hooked ends
22 as shown or otherwise arranged to be
‘readily withdrawn from between the dead
plate and removable breaker plate.-

In the lower portion of the machine is a
semi - circular grinding and sifting cage
comprising a series of grate bars 23. The
bars are spaced apart a distance from eacl
other, which is determined according to the
fineness to which it is desired to reduce the

-material. The barsare of flat angular section
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and preferably - of the same thickness
throughout excepting for spacing lugs or
ribs 24 which are located near the ends of
each of the bars on one face thereof. These
bars are set radially from cr about a trans-

‘verse line indicated by the cross mark 25 at_

- & point near the mouth of the feed hopper
26 and adjacent to the front wall of the ma-

- chine. By'this arrangement, the openings
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between the bars are substantially in line

~with the direction of the blast created by

the rapidly revolving hammers. Therefore,
the pulverized material will be. quickly
‘orced through the cage. -
Extending across the machine at the bot-
‘tom of the hopper is a lip 27 which is sub-
stantially parallel with the inclined dead
plate" 16." This ‘lip exfends some distance
from the curved top portion 28 and its edge
terminates ‘elose to the path of the ends of
the rotating hammers.” By this arrange-
ment, the rapidly rotating hammers create
a suction through the hopper which pre-
vents the fine material or dust from being
forced back and out through the hopper,
and as-the abové described arrangement of
cage bars prevents the spaces between the
bars from becoming choked or clogged up,
the machine will be quickly cleared of the
pulverizéd or fine material through the
grate or cage.
When the grinding edges of the cage bars
become worn the bars can be taken out and
‘veversed. -To facilitate the ready removal
‘and replacing of the grate bars 23, an arcu-
- ateé slot is provided in one of the side walls
~ 2 through which the bars are passed. The

through the slot,

bars are supported on curved ribs or flanges
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25 on the inner faces of the side walls ©.
These ribs are provided with seafs or
notches in which the end portiens of the
lower edges of the bars rest. The end por-
tions of the bars adjacent to the siotted side
plate are provided with transverse perfora-
tions 29 whereby the bars can be readily
withdrawn endwise from the machine
The slot is closed by a
cover plate 30 which holds the bars in place.

The curved top or cover 4 of the machine
is, preferably provided with a renewable
lining  comprising corrugated or ribbed
plates 31; and a similar lining or plate 82
1s provided on the portion 28 and lip o7.

A series of secondary breaker plates 33
are mounted transversely on the inner side
of the cover member 8. These secondary
breaker plates are preferably made to he in.
terchangeable and reversible. They arve
each provided on one side with a longitu-
dinal rib 84 whose sides are undercut so as
to fit in a counterpart groove 35 in one side
of transverse triangular ribs 36 on the inner
face of the cover. The breaker plates arve
inserted through openings in the side plate
2 which are closed by cover plates 87. The
breaker plates are provided with perfora-
tions 38 which are arranged to register with
alining holes extending through the ribs 36
and bosses or lugs 39 on the outer side of
tite cover 4. The plates may be withdrawn
from the grooves 35 and turned end for
end when the projeéting corner hecomes
worn away; and when the second corner is
worn away, the plates can be withdrawn and
reversed so that the ribbed portion 34 is ex
posed to the action of the material. When
the plates are turned to present the ribbed

side, bolts 40 are inserted through the per-

forations therein and through the holes in
the ribs 36 and lugs 39. The heads of the
bolts 40 are countersunk into the rib of the
breaker plate and nuts 41 or other suitable
securing devices are provided on the outer
ends of the bolts.

In the operation of the machine, ore, rock,
shale or other material in lumps is fed into
the machine through the feed hopper. The
rapidly rotating hammers first strike the
material upon the initial breaker plate. The
material is broken and crushed and earvied
down and over the grate bars and ground
against edges thereof, the very fine particles
being forced out through the spaces between
the bars. Practically all of the material
not broken or crushed on the initial breaker
plate and afterward ground and sifted
through the cage at the bottom, will be
thrown against the secondary breaker plates
and finally crushed before it again reaches
the initial breaker plate. So, too, by arrang-
ing the grate bars as shown and described,
the machine is quickly cleared of tlie finely
crushed and pulverized material. There-
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increased as the number of revolutions of
.-, the:hammers to crush and pulverize a given
;. quantity - of ‘material "i$ minimized and the
"5 tendency ‘of the sifting cagé to clog or choke

‘up is overtome due to ‘the direct sweep of
.the air:blast created by the rotating ham-

Mers.. . R

..able modification without departing from

_+my. invention. :

1 to be'limited to the specific construction and

- ‘arrangement shown. =~ ..
What-I claim as my invention and. desire

-to secure by Letters Patent is: '

BE
1. A crusher and pulverizer comprising a

‘casing having a feed opening in its upper:

- “forward portion, a rotatable hammer shaft
~extending transversely through. the casing
;20
" ‘thereon, a series' of hammers -pivotally

- mounted on said hammer supports, an in-

" clined . breaker plate . arranged below the

- feed opening:with its working face in prox--

25 imity. to the path of the ends of the rotating
"~ hampiers, an arcuate grinding and sifting
.cage located below. said hammer . supports

;with its working side in proximity to the.

* * path ‘of the ends of the rotating hammers,
© 30 an arcuate ¢over on the casing, a series of
“#riangular ribs extending transversely across

~the inner face of the arcuate cover and

- spaced apart, and a breaker plate detachably
secured on the side of each of said triangu-
lar ribs opposed to the direction of rotation

.of the hammers, and the projecting cornérs
~of sald plates being located in proximity
.+ to.the path of the ends of the rotating ham-

mers, - S R E
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45 thereon, .a series of hammers: pivotally
mounted o1 said hammer supports. and:ar-
ranged in crossed diametrical pairs’ ’petw.(aen_
said supports, the head of each of said ham-

~mers being offset on one side only and the
“50. heads of one diametrical pair being offset to

‘the side oppositeto that which the heads'of

the adjacent crossed- pair project, whereby

the ends of the hammer heads travel in over-
. lapping paths; an inclined breaker plate lo-
55 cated below the feed opening with its work-

ing face in proximity to the path of the ends.
- of the rotating hammers, an arcuate grind-

ing and sifting »cage;,located.bel‘oyvf'.'ssl_id ham-.
‘mer supports with'its working side in prox-

60
hamumers, an arcuate cover.on the casing! a
‘series of transversely .-;?f;;a;nge;d riangular
ridges on the' inner side.of :said arcuate
~cover, said _ridges being:
&5 a bregker plate mounted on.

fore, fhe"_i:i_paéity of ‘the machine is grezttly-

> QObviously, the device ‘admits ‘of consid er-"

Therefore, I do not wish-

and having a series of hammer supports:

2. A crusher and pulverizer comprising a.
" casing having a feed opening in'its upper.
- forward portion, a rotatable hammer shaft |
‘extending transversely through the casing:
~and having a series of hammer supports

‘hammer
_through the ‘casing ‘and having a series of
‘hammer supports thereon, a series of ham-
_mers pivotally mounted on .said hammer

imity to the path of the ends of the rotating-

paced apart, and
,_the‘.:Si_deffo_f,'ea‘ch‘j__

a8

of said ridges opposeéd to the direction of

| rotation of said hammers, the - projecting

‘corners of said last: mentioned breaker plates
being locatéd in:proximity to'the path of
the ends of the rotating hamimers.

-+ 8. A crusher’and:pulverizer comnprising a
casing having a feed opening in-its upper

:forward portion, a rotatable hammer shaft

extending transversely through the casing

‘and having a series of hammer ‘supports
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thereon, a séries of hammers pivotally

mounted ‘on said hammer supports, an in-

;1 clined initial breaker plate mounted below

said feed opening with its working face in
proximity to the path of the ends of the ro-
tating hammers, an arcuate cover on the cas:
ing, a series of transversely arranged tri-

80

angular ridges on the inner side of said ar- -

cuate cover, said ridges being spaced apart, .
and ‘a. secondary breaker plate detachably

~and reversibly mounted on the working side

of each of said triangular ridges opposed to
the. direction of rotation of said hammers,
the projecting edges of said last mentioned
breaker plates being located in proximity to
the path of the ends of the rotating ham-

‘mers..

4.. A crisher and pulverizer comprising a
casing,.a feed hopper located in the upper
forward portion of the casing, a rotatable
hammer = shaft extending
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transversely -
-through the casing and having a series of
“hammer supports thereon, a series of ham-

mers pivotally mounted on said hammer -

supports, an- inclined breaker plate located
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below said" feed hopper with its working

face in proximity to the path of the ends of
the rotating hammers; and an arcuate grind-
ing and sifting cage adjoining the inclined
breaker plate and located below the hammer

105

supports with its working side in proximity -

to the path of the ends of the rotating ham-
mers, said cage comprising a series of trans-
verse grate bars of flat angular section and
said bars being set edgewise radially from a

-transverse line near the mouth of the hopper

and front wall of the casing so that the bars
adjacent to. the breaker plate are substan-
tially in-parallel relation therewith.

© 5. A crushér and pulverizer comprising &
casing, a feed hopper located in the upper
forward portion of the casing, a. rotatable
. shaft -extending  transversely

supports, an inclined breaker plate located.

‘pelow said " feed ‘hopper with its working
face in proximity to the path of the ends:
‘of ‘the rotating hammers, and an arcuate X
‘grinding and sifting-cage adjoining the in-.
‘clined ‘breaker plate and located. below the -
‘hammer supporty with.its working side in -
‘proximity to thespath of the ends of the ro-.
tating hamméys, said'cage comprising a se-
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ries of reversible transverse grate bars of

- flat angular section and said bars being set
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edgewise radially from a transverse line.

near the mouth of the hopper and front wall
of the casing so that the bars adjacent to the
breaker plate are substantially in parallel
relation therewith. .

6. A crusher and puverizer comprising a
casing, a feed hopper located in the upper
forward portion of the casing, a rotatable
hammer = shaft extending  transversely
through the casing and having a series of
hammer supports thereon, a series of ham-
mers pivotally mounted on said hammer
supports, an -inclined initial breaker plate
located below said hopper with its working
face in proximity to the path of the ends of
the rotating hammers, an arcuate grinding
and sifting cage located below the hammer
supports with its working side in proximity

to the path of the ends of the rotating ham-

mers, said cage comprising a series of trans-

verse grate bars of flat angular section and -

said bars being set radially from a trans-
verse line near the mouth of the hopper and
front wall of the casing so that the bars
adjacent to the initial breaker plate are sub-
stantially in parallel relation therewith, an
arcuate cover on the casing, and a series of
transverse secondary breaker plates mount-
ed on the inner side of said arcuate cover
with' one edge portion in proximity to the
path of the ends of the rotating hammers.

Signed at St. Louis, Missouri, this 81st
day of August, 1909. -

FRANK L. BUCHANAN.

Witnesses:
G. A. PexxixeroN,
. J. B. Mecown.
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