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To all typhi, ??, it ??? concern: 
Beit known that we, HENRY L. LIGHTNER, 

residing in the city and county of San Fran 
cisco, and JOHN J. NEWSOM, residing in Oak 

5 land, Alameda county, State of California, 
citizens of the United States, have invented 
an Improvement in Crushing and Grinding 
Mills; and we hereby declare the following to 
be a full, clear, and exact description of the 

IO Sane. 

Our invention relates to that class of mills 
for breaking up and reducing rock, ore, and 
other materials, in which a muller, operating 
Within a mortar, has imparted to it a wabbling 

I5 motion over a fixed die in the mortar and 
about a central cone therein by means of a Crank-pin applied to it. 
Our invention consists of the constructions 

and combinations of devices which we shall 
2O hereinafter fully describe and claim. 

The object of our invention is to increase 
the efficiency of a mill of this general charac 
ter, not only with respect to its grinding or 
pulverizing action, but also to adapt it, by 

25 reason of the strength, shape, and weight of 
its parts, and especially of its muller, the hop 
per, and position of driving-shaft crank, to 
the crushing of rock. 

Referring to the accompanying drawings 
3o for a more complete explanation of our inven 

tion, Figure 1 is a vertical section of our mill. 
Fig. 2 is a horizontal section on line of y of Fig. 
1. Fig. 3 is a modification of the crank-pin en 
gagement with the muller-top. - 
A is a mortar having in its center a high 

cone a, to the base of which is fitted a wear 
ing-casing a'. In the bottom of the mortar is 
the die B, the surface of which, though it may 
in some cases be level, is preferably sloped in 

4o wardly, as shown. The sides of the mortar at 
the bottom slope outwardly and upwardly for 
some distance, thus providing a place for the 
amalgamating or copper plates C, and said 
sides then rise vertically and are formed with 

45 the usual screen-covered apertures a”. 
D represents the muller generally. It is a 

hollow shell or casting of a cylindrical or 
other shape. We have here shown it in the 

35 

shape of a frustum of a cone. Its lower end 
and on the inside near lower end is fitted with 5o 
the shoe E, which is secured to it in any suit 
able manner, a good way being, as here shown, 
of a flange e of a shoe-section fitting in a dove 
tailed groove in the muller and secured by a 
keye'. About the outer surface of the lower 55 
end of the muller may be a strengthening 
band e of steel. The bottom or wearing face 
of the shoe is made to conform to that of the 
die upon which it rests, and the inside cir 
cumference is shaped so as to form the jaw 6o 
of a rock-breaker, acting in connection with 
the cone wearing-platea'. Around the exte 
rior on the side of the muller is formed or se 
cured a hopper F, which communicates with 
inwardly-sloping walls on the muller. for di- 65 
recting the material to the interior of the lat 
ter, said hopper also communicating with 
feed-ports di made through the walls of the 
muller contiguous to the sloping walls into its 
interior. This hopper is made large enough. 72 
to receive the rock from the chute of the 
feeder. . . . . 

The hopper is preferably formed with small 
sloping divisional walls f, which serve to agi 
tate the material as the muller is wabbled 75 
and better direct it toward the feed-ports. 
G is the driving-shaft, which rises from be 

low through the central cone a of the mortar. 
This shaft is driven from below by any suit 
able mechanism-as, for example, by means 8o 
of the pulleyg upon it driven by belt g' from 
an exterior pulleygon a power-shaftg. 
Upon the upper end of the vertical shaft 

G, where it rises above the cone a, is a crank 
H, in the end of which is a pin I, which passes 85 
up freely through the top or cap-piece of the 
muller D. In order to prevent wear upon 
this crank-pin and reduce friction, we fit it 
with an exterior loose sleeve i, or a sleeve 
with a globe-joint in top of muller may be 9o 
used, as shown in Fig. 3. - 
The operation of the mill is as follows: The 

material to be crushed and ground is supplied 
to the hopper F and passes down through 
the feed-ports d in the side of the muller into 95 
the interior of the muller. Rotation being 
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imparted to the drive-shaft G, the muller, by 
means of the crank H. and the pin I, is given 
a Wabbling motion whereby the material is 
first or partially crushed between the cone 
casing a' and the inner face of the shoe E, and 
is then fully crushed and ground or pulver 
ized between the lower face of the shoe and 
the face of the underlying die B. 

It will be observed that the hopper F pro 
jects well beyond the side of the mortar. 
This is for the purpose of enabling it to reach 
and operate mechanism for actuating the self 
feeder and to balance the mullerby its weight. 

It is not necessary herein to show the self 
feeder, it being sufficient to state that J is a 
tappet-lever, one end of which lies just under 
the outer edge of the hopper F, and the other 
end of which may be supposed to operate 
mechanism connected with the self-feeder in 
a way which is common to all this class of 
devices. Now, when the material in the mor 
targets low and more is needed, the muller 
comes down far enough to enable its hopper 
F to come in contact with and operate the 
tappet-lever J. 
The object of inwardly sloping the die B of 

the mortar is to create a tendency in the ma 
terial being crushed to keep down toward the 
center, thus giving full opportunity to grind 
it and permitting it only to pass up the slope 
and escape when forced to do so by a continu 
ance of the operation, and when fine enough 
to be washed out by the flow of water which 
passes in with the ore or rock. 

Heretofore in this class of mills the wab 
bling muller has been provided with an up 
Wardly - extending pin or arm engaging a 
crank on a drive-shaft located and mounted 
above. The overhead framework necessary 
for this arrangement and the general incon 
Venience of Such a construction made it im 
practicable to easily remove the muller from 
the mortar when required; but by driving 
from below, as in our mill, leaving the top en 
tirely free, it is obvious that the entire mul 
ler can be lifted off the crank-pin and removed 
from the mortar with facility, thus giving op 
portunity for repairs and cleaning. 
In the previous mills the mullers were com 

paratively flat and low, besides being small 
and light, fitting well down within and being 
entirely inclosed by the mortars. They were 
not hollow inclosed shells, but were mere 
rings having open spiders above, from which 
a pin or arm extended upwardly to the driv 
ing - crank. Neither great momentum nor 
efficiency could be obtained by this construc 
tion because of the lightness of the muller, 
its distance from the line of crank-rotation, 
its location at the point of least motion, and 
the difficulty of driving it through a long arm 
or pin; but in our construction by making 
the muller-shell of a cylindrical, conoidal, 
or other inclosed shape and having it rise 
well above the mortar, and to the line of 
crank-motion we obtain a great weight effi 

542,08? 

ciency in crushing and also give an oppor 
| tunity of acquiring increased momentum and 
centrifugal force which balances the mul 
der during its wabbling movement and also 
more fully, protecting the driving mechanism 
inclosed within. The capacity of the feed 
ports d into the muller is purposely made 
small enough to prevent the entrance of any 
rock too large to be properly handled between 
the crushing surfaces below. 
For the purposes of oiling we have a hole 

K leading down into the space between the 
loose sleeve i and the crank-pin I, said space 
communicating with a small chamber k in the 
top of the crank, from which a hole ic' leads 
through the crank to and around the Several 
driving-shaft G. 
Having thus described our invention, what 

we claim as new, and desire to secure by Let 
ters Patent, is 

1. A crushing and grinding mill comprising 
a mortar having a central cone and out Wardly 
and upwardly sloping sides terminating in 
vertical encircling sides provided with screen 
openings; an inwardly sloping die in the bot 

surrounding the central cone of the mortar 
having a shoe on the inside near its lower end 
so that its inner surface may crush the mate 
rial prior to its further reduction between the 
bottom of the shoe and the die in the mortar, 
said muller having its upper portion provided 

material between its inner walls and the cen 
tral cone of the mortar, with feed openings 
through the sides of the muller commuicating 
with the interior thereof; a hopper surround 
ing the muller and connected and movable 
with it, a rotary shaft driven from below and 
passing up through the cone of the mortar, a 
crank on the top of the shaft within the cone 
of the muller, and a crank pin fitted loosely 
through the top of the muller, substantially 
as herein described. 

2. In a crushing and grinding mill having 
a mortar provided with a central cone, a mul 
ler of conoidal form, and a driving shaft pass 
ing upwardly through the cone and driven 
from below, a crank on the top of the shaft 
and fitting the top of the cone, a chamber in 
the top of the crank with a port leading there 
from through the crank to the space in the 
top of the cone, a crank pin projecting up 
Wardly from the crank and a loose sleeve on 
the pin passing loosely up through the top of 
the muller and having its lower end fitting the 
chamber in the top of the crank. 

3. In a crushing and grinding mill, the com 
bination of a mortar having a central cone, a 
muller having an encircling hopper and feed 
ports through its walls, and the means for 
wabbling the muller within the mortar about 
its centralcone, consisting of the uprising cen 
tral shaft driven from below, the crank on the 
shaft and a crank pin passing freely through 

with inwardly sloping walls for directing the 

75 

spaces within the central cone a. about the 

9o 

tom of the mortar, a muller of conoidal form 

95 
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the top of the muller and fitted with the loose 
wearing sleeve substantially as herein de 
scribed. 

4. In a crushing and grinding mill, the com 
bination of a mortar having a central cone, a 
muller fitted in the mortar, means for wab 
bling the muller, and an encircling hopper. 
around the muller, the outer edge of said hop 
per projecting beyond the plane of the sides 
of the muller to act as a contact against a 
mechanism for operating a self-feeder, sub 
stantially as herein described. 

5. In a crushing and grinding mill, the com 
bination, of a mortar having a central cone, a 

3 

hollow shell forming a cylindrical or conoidal I5 
muller, a non-gyratory shaft passing up 
through the central cone of the mortar, hav 
ing a crank pin fitted thereto just below the 
top of the muller, and passing loosely through 
the same, and means for rotating the shaft. 
In witness whereof we have hereunto set 

our hands. 

- HENRY L. LIGHTNER. 
JOHN J. NEWSOM. 

Witnesses: - 

T. J. LENNON, 
S.H. NOURSE. 
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