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To Citi whom it inctly coileei'n.' 
Be it known that I, MILTON F. WILLIAMS, 

a citizen of the United States, residing at the 
city of St. Louis, State of Missouri, have in 
vented a certain new and useful Improvement 
in Crushers and Pulverizers, of which the fol 
lowing is a full, clear, and exact description, 
reference being had to the accompanying 
drawings, forming a part of this specification, 
Wherein 

Figure 1 is a longitudinal vertical sectional 
view through my improved machine. Fig. 2 
is a horizontal sectional view through the 
cover, showing the hammer-cylinder in plan. 
Fig. 3 is a detail view of the removable wear 
plate. Fig. 4 is a detail view of several of 
the hammer-supports. 
This invention relates to a new and useful 

improvementin crushers and pulverizers; and 
it consists, generally stated, in the peculiar 
construction of the hammers and their sup 
ports; in the provision of a removable wear 
plate mounted in the cover to save the cover 
from wear; in the provision of an inturned 
lip at the front end of the cover, which de 
flects the circulating material inwardly and 
prevents its escape through theinlet, opening, 
and finally the invention consists in the con 
struction, arrangement, and combination of 
the several parts, all as will hereinafter be 
described, and afterward pointed out in the 
claims. 
In the drawings, A indicates a suitable 

frame, which is preferably open at the bot 
tom and top, upon which frame or in which 
frame is journaled a suitable shaft B, which 
is adapted to be rotated from any suitable 
source of power. (Not shown.) Arranged on 
this shaft and within the frame is a nest of 
hammer-supports C, which, as shown in the 
drawings, are triangularly shaped, the points: 
of the triangle in alternate supports being 
staggered or arranged at sixty degrees relation 
to one another. I have shown these hammer 
supports as being triangularly shaped, but it 
will be understood that they could as well 
have four or more corners and arranged in 
the same Way to Support the hammers, in 
which event there would be eight or more 
rows of hammers disposed around the sup 
ports, or, if desired, these supports could be 
arranged as crossed arms at an angle of ninety 

degrees relation to each other, in which event 
there would be four rows of hammers. By 
the peculiar arrangement of the hammer-sup 
ports-that is, by staggering the points-I am 
enabled to mount the hammers between the 
points or projections of alternate supports, 
said hammers being in line with a support. 
which spaces the two before mentioned, such 
spacing-support also having mounted in its 
projecting corners hammers which are in line 
with one of the supports before mentioned. 
From the above it will be seen that the ham 

mers of one row are staggered with relation 
to the hammers of the adjacent row, whereby 
the hammers of each row have a striking area 
covering the entire length of the row which 
is equal to the length of shaft occupied by the 
Supports. So far as I am aware this arrange 
ment of hammers is new, as well as the pecul 
ial manner in which the hammers are mount 
ed to accomplish this result. 

In order that the several rows of hammers 
will cover the entire striking area by them 
selves, as above described, I twist the ends 
as shown, when it will be seen that the angle 
of the twisted end is sufficient to cause it to 
travel in a path equal to or greater than twice 
the width of the hammer. In this manner 
said hammers cover the entire area, whereas 
if they were straight the combined width 
would cover but one-half the area. 
When the twisted ends of the hammers 

strike the loose material in the cage, they will 
deflect it to one side, and if the hammers were 
all turned in one direction one side of the 
machine would be practically clear, while the 
other side would be banked up and would 
perhaps choke. To obviate this, the alternate 
rows of hammers are twisted in opposite direc 
tions, so that the material is caused to travel 
in a ZigZag path along the cage. This not 
only prevents choking, but increases the ca 
pacity of the machine, as the more the ma 
terial is subjected to friction the quicker it 
will be reduced to a size to pass between the 
bars of the cage, and as each row of hammers 
covers practically a continuous area across 
the machine the maSS of material in the ma 
chine will be kept constantly in motion. 
E indicates a cage arranged within the ma 

chine concentric to the path of the hammers. 
This cage is in such relation to the hammers 
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that the matelial is crushed between the Outer 
ends of the hammers and the cage, the small 
pieces of material passing through the spaces 
between the bars of the cage to a suitable 
spout or receptacle beneath. The material 
which resists crushing or is of such size as to 
prevent its passage between the bars is car 
ried around by the hammers, centrifugal force 
keeping it against the cage until it is either 
worn out or broken into pieces small enough 
to permit their passsage between the cage 
bars. Should the pieces be of such size as to 
pass between the hammers, they will be 
thrown from side to side until they are re 
duced, which will be accomplished quickly, 
for as soon as a piece of material passes be 
tween the hammers of one row it will remain 
practically Stationary against the bars, and 
the next row of hammers being staggered 
relative to that between which said piece of 
material passes will strike said material full, 
and, by reason of the twist, with its advance 
corner. Thus it will be seen that material to 
be crushed and pulverized, when introduced 
into the machine, regardless of its high re 
fractory properties, Will be quickly reduced, 
the peculiar construction of the hammers and 
the manner in which they are mounted all 
contributing to this end. 
The cage E comprises two side pieces E", in 

which the ends of the bars are supported, said 
side pieces being Supported by lugs e extend 
ing from the frame of the machine. 
The forward end of the cage rests under an 

inclined removable dead-plate F, arranged at 
the feed or front end of the machine, said 
dead-plate being located under a hopper G, 
into which the material to be crushed is placed 
when feeding it to the machine. The pivoted 
hammers D first break the larger pieces of 
material on this dead-plate and before it en 
ters the machine, the smaller pieces being 
acted upon by the hammers and cage, as above 
described. 
The machine shown in the drawings is adapt 

ed to be run at eight to sixteen hundred revo 
lutions per minute for shale and other highly 
refractory material, So it will be seen that the 
number of times the hammers pass the open 
ing prohibits the entrance of very large pieces 
of material into the machine, said hammers 
tending rather to chip or disintegrate. 

II indicates a cover which is hinged to the 
rear end of the frame, said cover extending 
forwardly to the hopper, so as to inclose prac 
tically the entire upper half of the machine. 
This cover is provided with lugs h, which 

engage the case and strengthen the same to 
resist the centrifugal force of the material 
which acts against the cage in an outward di 
rection. 
l'indicates a rib on the cover against which 

the rear end of the cage abuts, said rib pre 
Venting the cage from creeping around. 

I indicates a wear-plate inserted through 
an opening in the cover at a point where the 
material leaving the cage and flying in a tan 

gential line is most likely to strike. The in 
ner face of this plate is roughened, So as to 
present a grinding-surface to the material, 
and said plate is removable, so that it may be 
readily and quickly replaced. By the pres 
ence of this plate the cover is saved from Wear 
at this point, for it has been found in prac 
tice where such a plate was absent that a hole 
would be worn through the cover, due to the 
friction of the material striking thereagainst. 
J indicates a lip formed or arranged in the 

frontend of the cover and extending in Wardly. 
The object of this lip is to deflect the air and 
material inwardly and cause a suction at the 
feed end of the machine to draw in the ma 
terial from the dead-plate. 

I am aware that many minor changes in the 
construction, arrangement, and combination 
of the several parts of my device can be made 
and substituted for those herein shown and 
described without in the least departing from 
the nature and principle of my invention. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent of the United States, is 

1. The combination with a shaft, of ham 
mer-supports strung thereon, said supports 
being formed with projections, the projec 
tions of one support being staggered relative 
to the next adjacent Support, so that the pro 
jections of every other supportaline, through 
bolts which pass through said projections, 
and hammers on said through-bolts and be 
tween the projections, said hammers being in 
line with the body portion of the support for 
the next adjacent hammer; substantially as 
described. 

2. The combination with a shaft, of ham 
mer-supports strung thereon, said supports 
being formed with radially-extending projec 
tions, the projections of every other support 
alining, whereby, the supports act as spacers 
for each other, pivot-bolts which pass through 
said projections and hammers mounted on 
said pivot-bolts between said projections; sub 
stantially as described. 

3. The combination with a shaft, of ham 
mer-Supports strung thereon, Said supports 
being formed with radially-extending projec 
tions, every other support being so arranged 
on the shaft that their projections aline, pivot 
bolts through said allining projections, ham 
mers strung on said pivot-bolts, said ham 
mers being arranged in rows disposed longi 
tudinally of the shaft, the hammers of each 
row being staggered relatively to the adjacent 
rows; substantially as described. 

4. The combination with a shaft, of ham 
mer-supports strung thereon, said supports 
being formed with radially-extending projec 
tions, every other support being so arranged 
on the shaft that their projections alline, pivot 
bolts through said alining projections, ham 
mers strung on said pivot -bolts, said ham 
mers being arranged in rows disposed longi 
tudinally of the shaft, the hammers of each 
row being staggered relatively to the adja 
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cent rows; the ends of said hammers of each 
row being twisted, every other row being 
twisted in opposite directions; substantially 
as described. 

5. In a crusher and pulverizer, the combi 
nation. With a suitable frame, of a shaft mount 
ed therein, a cover hinged to one side of the 
frame, a concentric cage comprising curved 
side bars, mounted in the frame, hammer 
Supportsmounted on the shaft, hammers piv 
otally mounted in said supports, and a re 
movable wear-plate mounted in the hinged 
cover, substantially as described. 

6. The combination with a frame, of a shaft 
journaled therein, hammers carried by said 
shaft, a concentlic cage partially surround 
ing said hammers, a dead-plate arranged at 
the feed end of the machine, a hopper above 
said dead-plate, a cover, a wear-plate in Said 
cover in front of the upper edge of the cage, 
and an inturned lip arranged on the cover 
above the dead-plate for deflecting the air 
and circulating material in Wardly, whereby, 

a suction is formed to draw in the material 
from the dead-plate; substantially as de 
Scribed. 

7. In a crusher and pulverizer, the combi 
nation with a suitable frame, of a hopper ar 
ranged thereon at its front end, a dead-plate 
arranged beneath the hopper, a shaft jour 
naled in the frame, rows of pivoted hammers 
earried by the shaft which coöperate with the 
dead-plate to primarily crush the refractory 
material as it enters the machine, a concen 
tric cage mounted beneath the hammers and 
having its front end abutting against the 
dead-plate, and a hinged shellor cover against 
which the other end of the cage abuts; sub 
stautially as described. 

In testimony whereof I hereunto affix my 
signature, in presence of two witnesses, this 
18th day of August, 1896. 

MILTON F. WILLIAMS. 
Witnesses: 

F. R. CORNWALL, 
HIUGH K. WAGNER. 
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