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UNITED STATES PATENT OFFICE. 
w???A? ? LIGGETT, OF ????MBUs, OHIO, Ass?GN??, BY MESNE ASSIGNMENTs, To 

THE JEFFREY MANUEFACTURING coMPANY, A CORPORATION OF OHIO. 

7o all whom it may concern . . 
Be it known that II, WILLIAM. K. LIGGETT, 

a citizen of the United States, residing at 
Columbus, in the county of Franklin and 
State of Ohio, have invented certain new 
and useful Improvements in Pulverizers, of 
which the following is a specification, ref 
erence being had therein to the accompany 
ing drawing. W . 
My invention relates to machines for 

crushing and pulverizing rock of the type 
in which a series of hammers are caused 
to rapidly rotate within a casing, the walls 
of which serve as the breaking surface or 
surfaces against which the pieces of rock 
are thrown by the action of the hammers; 
and the invention has for its object to pro 
duce a machine with an improved breaking 
surface in order that the crushing and pull 
verizing of the rock may be expeditiously 
accomplished, and having other improved 
features of construction which will be here 

- inafter pointed out. 
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In the accompanying drawings, wherein 
an embodiment of my invention is illus 
trated-Figure 1 is a central longitudinal 
section of a rock crusher and pulverizer con 
taining my improvements. Fig. 2 is a ver 
tical section taken on the line 2-2 of Fig. 1. 

In the drawings, 1 designates the base 
on which is mounted and to which is suit 
ably secured, as by the bolts 2, the casing 
forming the pulverizing chamber of the 
machine. The feed opening 3 leading into 
the pulverizing chamber of the casing is 
preferably situated at the top of the lat 
ter. Within the casing are i mounted the 
rotating hammers, which may be of usual 
or preferred construction. As shown in the 
drawings, 4 represents a shaft mounted in 
sitable bearings and provided with a se 
ries of spiders 5, each preferably compris 
ing four arms. The outer ends of the sev 
eral spiders are connected by bars 6, on 
which are mounted the swinging hammers 
7. The interior walls of the casing consti 
tute the breaking surfaces against which 
the pieces of rock are thrown by the rap 
idly revolving hammers 7 and from which 
they rebound to be again struck and hurled 
against the casing wall at a point in advance 
of that where the first contact took place, 
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N e and so on, the repeated action upon the 

pieces of rock resulting in their rapid dis 
integration. In order to facilitate this ac 
tion on the rock and to improve the work 
ing of the machine, I construct the inner 
Walls or breaking, surfaces of the casing in 
a peculiar manner, the surfaces being so 
disposed that the rock pieces after being 
thrown against the walls are caused to re 
bound in such way as to be advantageously 
struck by the rapidly moving hammers. In 
the construction shown in the drawings the 
breaking Surfaces of the casing may be di 
vided into three parts, a primary breaking 
plate or head 10, a second portion 11, the 
surface of which is broken to constitute a 
series of inclined impact surfaces, and a third portion, designated in a general way. 
by 12, having a series of separate inclined 
breaking surfaces, the inclination of the 
latter being different from that of the im 
pact breaking surfaces of the portion 11. 
The breaking head 10 preferably consists 
of a curved plate suitably secured to the 
upper frame portion 15 of the machine, 
which serves as a backing therefor. It 
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extends from the feed opening 3 in a down 
ward direction to the portion of the casing 
wall indicated generally at 11. The inner 
surface of this plate is not concentric with 
the axis of revolution of the hammers, but 
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inclines backward relative thereto, that is 
to say its forward edge is nearer to the 
path of revolution of the outer ends of the 
hammers than are successive rear portions 
of the plate. The result of this inclination 
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of the plate to the path of the hammers, in 
connection with the fact that it extends in 
a downward direction from the feed open 
ing, causes the piece of rock which is vio 
lently thrown against the plate by the ac 
tion of the hammer to rebound or be de 
flected in a downward and inward direc 
tion; in other words to be deflected in such 
direction as to bring it directly into the 
path of the following hammer, to be by 
it struck and hurled forward against a por 
tion of the casing wall in advance of that 
where the first contact took place. The 
second contact will be againstone of the 
inclined faces 16 of the part 11 of the casing 
wall. These faces 16, as indicated in Fig. 
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1, incline backward, relative to the paths Ward or against the direction of the rota- 65 
of the hammers, to a greater degree than 
does the wall of the breaking surface 10, 
with the result that the tendency of the 
rock pieces is to rebound in a direction more 
nearly coinciding with the radius of the 
circles described by the hammers cutting the 
point of impact. The inclination of the 
surfaces 16 is such that the general direc 
tion of the pieces, particularly those of 
larger size, as they rebound, is inclined to 
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and in advance of the said radial line, 
though it must be understood that no two 
pieces will take exactly the same path, and 
this I have sought to indicate in the draw 
ings. The pieces that rebound from the 
surface 11 are caught and struck by the 
following hammers and hurled forward, 
the third impact usually being against one 
of the surfaces, 17, of the portion 12 of 
the casing. These surfaces 17 are inclined 
backward to a greater extent than are the 
surfaces 16 of the portion 11, with the result 
that the deflection or rebound of the rock 
pieces nearly corresponds with a radial line 
from the center. of the shaft 4 to the point 
of impact, or is even in a direction back 
ward therefrom, this being indicated by the 
drawings. From this general statement 
taken in connection with the illustration of 
the operation of the apparatus in Fig. 1 
of the drawings, several facts are to be 
noted. First, that the average size of the 
rock particles is smaller and smaller as the 
material advances from the hopper, or the 
position where the first contacts with the 
hammer arms take place, to the place of 
final discharge; and second, that the direc 
tion of each successive deflection or rebound 
of a rock particle tends to be different from 
that of the former rebound and to be in 
a direction successively more and more 
against or in opposition to the direction of 
movement of the hammers. There are 
marked advantages of operation incident 
to this. First, it is to be noted that in the 
upper part of the casing or where the break 
ing operations begin and where the rock 
pieces are relatively large, the successive 
blows of the hammers do not and can not 
advantageously follow each other in so quick 
succession as when the pieces are of smaller 
size, and the rebound of the rock pieces 
from the first contact-as at 10-being in 
a somewhat forward direction, allow the 
hammers to recover from the effect of the 
first blow before a second is delivered. As 
the particles become smaller the effect of 
the contacts of the Swinging hammers there 
with is less severe, and the successive blows 
may advantageously follow each other in 
quicker succession, and this is accomplished 
by causing the successive rebounds of the 
rock particles to be more and more back 

tion of the hammers. . 
The casing is so constructed that a por 

tion thereof constitutes a screen through 
which the particles of rock after being 
properly reduced in size are allowed to 
escape, and thus pass out of the machine. 
The screen constitutes the lower part of 
the casing, and in the construction illus 
trated comprises that part of the impact 
casing wall designated as a whole by 12. 
The section 11 of the casing wall, carry 

ing the impact surfaces 16, is preferably 
formed of one or more plates 18, removably 
secured toabac king piece 19 by bolts 20. 
The plate or plates 18 are curved trans 
versely to conform approximately to the 
contour of the casing, the inner or exposed 
surface being broken to constitute the im 
pact surfaces 16 already described. The 
backing piece 19 is preferably flanged at 
top and bottom, as indicated at 21, 21. 
These flanges rest between flanges 22, 22, 
formed respectively on the base and top 
frame pieces, 1 and 15, which constitute 
guides or ways between which the back 
ing piece is adjustable. Bolts and nuts 23 
are employed to hold the backing piece in 
position, the bolts passing through slots 
24 formed in the flanges 21. In order to 
adjust the surface portion 11 of the casing 
toward and from the hammers, which be 
comes necessary accordingly as the latter 
are more or less worn, I employ an adjust 
ing screw 25, the head of which has connec 
tion with the backing plate 19 and the 
screw-threaded stem of which engages with 
a stationary nut 26. A hand wheel 27 is 
provided for turning the adjusting screw, 
and a locking nut 28 may be employed for 
holding the parts rigidly after proper ad justiment. 
29 indicate curved bars, arranged in pairs 

at the opposite ends of the casing and 
adapted to constitute the supports for a se 
ries of bars 30 removably seated therein. 
These bars constitute the impact or break 
ing surface 12 of the casing as well as the 
bars of the grate or screen. They are pref 
erably oblong in cross-section and are so 
disposed as to present their broad surfaces 
inward to constitute the inclined contact 
or breaking surfaces 17. Between the con 
tiguous bars 30 are formed open spaces 31, 
through which the rock particles sufficiently 
reduced in size may pass, the surfaces 17 not 
only serving as impact, or contact surfaces 
against which the rock is broken but as 
guiding surfaces to direct the small pieces 
of broken rock to the exit openings. When 
the inner exposed edges of the bars have 
become worn, the bars may be removed 
and reversed, presenting a new operative 
surface, or entirely new bars may be sub 
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stituted. For convenience of construction 
and assemblage, the curved supporting bars 
29 in which the grate bars are mounted 
? be made in sections, as indicated in 
iig. 1. • 

? order to permit the opening of the 
bottom of the casing so that pieces of iron 
or other objects that cannot be reduced suffi 
ciently to pass through the grate or screen 
may be removed, one pair of the bars 29, 
preferably the pair most advanced and indi 
cated at 29 is pivotally mounted and pro 
vided with mechanism by which it may be 
opened or closed as desired. 
32 indicates a bar upon which the sections 

29' are hung. The position of this mov 
able portion of the grate or screen is con 
trolled through the following mechanism: 
33 is a shaft suitably mounted in the base 
of the machine, and from which extend 
crank arms 34 that are connected by links 
35 with the curved supporting bars 29. 
The disposition of these parts is such that 
they are arranged in line with each other, 
that is the centers of the shaft 34 and the 
two pivots of the link 35 are in line with 
each other, when the swinging grate section 
is closed into place. The link and arm thus 
constitute a rigid lock for holding this mov 
able grate section in working position. 
36 is a lever secured to the shaft 33 and 

by which the latter is rocked for effecting 
the movements of the swinging section of 
the grate. It preferably carries a weight 37 
that serves to assist in holding the parts in 
their two extreme positions, that is either 
closed or open. 
38 is a curved shield adapted to close the 

upper rear portion of the casing. It may 
be moved to permit access to the pulverizing 
chamber. 
I prefer to locate the opening into the 

pulverizing chamber at the top of the cas 
ing, as I am then enabled to utilize prac 
tically three full quadrants of the casing, 
as the impact or breaking surfaces, that is 
the upper forward and the two lower quad 
rants. 
By disposing the braking plates 10 as 

shown, there is little danger of the pieces 
of rock flying out of the machine through 
the feed opening 2, as the inclination of the 
plate and the force of gravity both tend to 
cause the rock particles after the impact to 
rebound in a downward or inward direction. 
What I claim is: 
1. In a pulverizing machine, the combi 

nation of a set of revolving hammers, and 
a casing in which the hammers move, the 
casing having a feed opening through which 
material can be delivered to the hammers 
at the upper part of their swing, the said 
casing also having an impact surface 10 
near the feed opening which is inclined in 

ward in the direction of rotation of the 
hammers, an impact surface 16, beyond the 
surface 10, which is inclined inward at an 
angle greater than that of the surface 10, 
and animpact surface 17, beyond the sur 
face 16, which is inclined inward at an 
angle greater than that of the surface 16, 
the said impact surfaces being so arranged 
that material can be driven against them 
successively by the hammers. 

2. In a pulverizing machine, the combi 
nation of a set of revolving hammers and 
a casing in which the hammers move, hav 
ing its inner walls arranged to constitute 
breaking surfaces and comprising a sub 
stantially smooth imperforate portion ar 
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ranged adjacent to the feed opening and ex 
tending downward and inclining inward 
relative to the circles of revolution of the 
hammers, a second imperforate portion hav 
ing a broken surface to constitute faces 16 
against which the rock is broken, the faces 
16 inclining inward and forward relative to 
the circles of rotation of the hammers to a 
greater degree than does the surface 10, and 
a third portion constituting a grate or 
screen and having separated breaking sur 
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faces 17 inclined inward and forward to a . 
greater degree than the surfaces 16. 

3. In a rock pulverizing machine, the 
combination of a series of revolving ham 
mers, a casing in which they move, having a 
feed opening and comprising a breaking 
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plate adjacent the feed opening, a separable 
plate 18 curved so as to be approximately 
concentric with the paths of the revolving 
hammers, and a screen formed of bars 
against which the rock pieces are broken 
in the lower portion of the casing, and 
means for supporting the plate 18 and for 
adjusting it in parallelism to itself toward 
and from the paths of the hammers along a 
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line passing centrally through the said plate 
and through the center of the machine. 

4. In a rock pulverizing machine, the 
combination with revolving hammers of a 
casing inclosing said hammers and pro 
vided with a top feed opening, with break 
ing surfaces adapted to coöperate with the 
hammers, and with a lateral opening, a 
plate carrier radially adjustable in the said 
lateral opening and removable laterally 
therethrough to the outside of the casing 
without disturbing any part thereof, means 
for locking the carrier in adjusted posi 
tion, and a breaking plate separate from 
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2C) 
but attached to said carrier and adapted to 
form a part of the breaking surface of the 
machine. 

5. In a pulverizing machine, the combi 
nation of a rotary hammer mechanism, a 
casing in which the hammer mechanism re 
volves, the said casing being provided with 
a feed opening, with a pulverizing surface 
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and with a grate of which one section is moving the links to move the grate section 2.0 
ivoted to swing outward, two toggle links, out of or into operative position. 

pivoted together at their adjacent ends, the In testimony whereof. I affix my signa 
other end of one link being pivoted to the ture, in presence of two-witnesses. 
pivoted grate section and the other end of , vrv 
the other link being pivoted to the casing, the WILLIAM K. LIGGETT. 
arrangement being such that the links when Witnesses: 
in substantial alinement lock the grate sec- CHARLEs W. MILLER, 
tion in operative position, and means for H. B. ALEXANDER. 


