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To all athon, it (ty concer. 
Be it known that I, Joski. H. S. BARTLICY, a 

citizen of the United States of America, 
residing at i ever, in the county of Denver 
and State of Colorado, have invented certain new and useful improvements in Crushing 
Mills, of which the following is a specifica 
tion. ity inventioi l'elates to critishing-ni is of 
tie class employed to coaiminute ore, rock, 
cement and other similar substances and its 
principal object resides in the provision 
of a niii in which one or alo's inaulle's are 
loosely siported in circular mortars which 
are noughted to 'otate about a horizontal 
axis. {3ther jailor objects of the invention Wii 
fully appear in the folio wing description, 
reference being had to the accompanying 
drawings in the various views of which like 
parts are similarly designated and in 
which Figure , represents a longitudinal verti 

- cal section of any improved crusher in its 

30 

simplest for in fig. 2, a vertical longitudi 
nal section of tie evolving element com 
prised in the invertion, in which two mor tars are provided for he suppoit of duplex 

i 

mallers. Fig. 3, a section similar to Fig. 2, showing the method of assembling a larger 
number of mullers in one mill, Fig. 4, a simi 
lar section of the revolving element of a mill . in which the muller's are spherical, Fig. 5, 
a fragmentary Sectional view of a mortar 
and the therein supported muller, the con 
tacting circular surfaces of which are flat, 
Fig. 6, a longitudinal section of the revolv 
ing element of the mill shown in Fig. 1, pro 
vided with means for returning a portion of 
tire material discharged f'oin the mortar, 
into the same for further treatinent, Fig. 7, 8.- 

an end view of the hill and iig. 8, a trans 
verse section taken along the line S-8 
:Fig. 1. Referring to Figs. 1. 7 and 8 of the draw 
ings, the reference character 2 designates a 
cylindrical shell, longitudinally divided into 
two alives which ai'e held together by means 
of tiles 3 fitted around opposite ends the 'e- 
of. The portion of the shell intern ediate 
these tires is expanded to for in an internal 
recess for the reception of the circular no.1'- 
tar 4, and the two halves of the shell aire 
at this point provided with flanges 5 which 
are connected by means of bolts 6. The 

tires 3 have at their outer edges, circumfer 
entiai flanges 7 to which the heads 8 and 9 
which close the ends of the shell 2. are fas 
tened by, means of bolts 10. The head 8 at 
the feed end of the shell has a central inlet- 60 Opening formed by an outwardly projecting 
neck 12 which, in practice, communicates 
with a chute or other appliance through 
which the material to be crushed, is conduct 
ed to the miil, and the opposite head 9 at 85 
the discharge end of the mill, has a central, (outwardly projecting nozzle 13 which nor. 
inally is closed by means of a cap 14. The 
head 9 is filthermore provided with a plu 
rality of apertures 15 which, if so desired 70 
inlay be closed by theans of plugs' 16, and the 
10ZZie i3 as well as the cap 14, are likewise 
formed with perforations through which the 
ilaterial discharged from the mortar may 
pass into a conical receiver 17 which is fas- 75 
tened at its edge around a circular flange 18 which projects concentrically outwardly 
from the head 9. The receiver 17 is prefer 
ably composed of wire screen or other foram 
ious substance, for the purpose of dis- 80 
charging the comininited matter, while the 
lilill is in operation. 
The central openings of the two heads S 

and 9 communicate respectively with the in 
teriors of inwardly projecting hollow bosses 35 
19 and 20 formed integral with the said 
heads to provide at their extreme ends, guid 
ing surfaces 19 and 20° which in the opera 
tion serve io maintain the muller supported 
in the mortar, against lateral displacement, 20 
as will hereinafter be described and the cir 
cumferential walls of these bosses 19 and 20 
are formed with openings through which 
the material ray pass into and out of the 
shell. The iller sail face of the mortal 4 which 
occupies the 'ecess formed by the expanded 
portion of the shell, is concave and its edges 
are either ii) aiinement with or slightly be 
low the interior surfaces of the end por. 100 
tions of the shell. 
A miller 21 whose circumferential sur 

face is convex to confo!'i with the interior 
surface of the notar, is loosely supported 
in the latter and it carries an axially di 
posed shaft 2 which extending it opposite 
sides the 'eof is 'ovided. at its extremities, 
with blocks 23, the oilter strfaces of which 
extend contigious to the guiding faces 19 
and 20 at the inner ends of the hollow bosses 0 
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19 and 20, for the purpose of traintaining 
the muller against lateral displacement 
while, the miili is in operation, 

3. 
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The end portions of the shei. 2, at oppo 
site sides of the mortar 4, are provided with 
a series of buckets 24 which are arranged 
consecutively along the interior surfaces of 
the said portions, to convey the material ied 
thereinto, to points above the axis of the 
shell, where it is discharged upon the ex 
terior surface of an annular plate 25 which 
is secured concentrically in spaced cellation 
to the said end portions by means of struts 
26 and each of which has upon its outer 
surface a series of consecutively arranged, 
oblique rifles 27 which guide the material 
toward the discharge end of the mill. 
The material fed into the mill through 

the central neck 12 and the circumferential 
ports in the boss 19, is thus conveyed by 
means of the adjacent. series of buckets 24 
to a point, above the muller 21, and is 
through the instrumentality of the rifles 27 
on the corresponding annulus 25, discharged 
into the mortar in front of the muller, and 
the comminuted matter discharged from the 
mortar is in the same manner conveyed 
toward the apertured head 9 through which 
it passes into the receiver 17. 
The shell 2 is supported to revolve about: 

a horizontal axis coincident with its longi 
tudinal axis, upon rollers 28 which engage 
the circumferential surfaces of the tires 3, 
and are rotatably supported in pairs, in 
bearing boxes 29 upon a suitable base 30, and 
the said movement is imparted to the shell 
by means of a pinion 33 which connects 
with a conveniently located motor and which 
meshes with an annular gear-wheel 32 con 
centrically secured upon the outer surface of 
the head 8 at the feed-end of the shell. 

instead of directing the oblique riflies up 
on the antulai plate 23, toward the dis 
charge end of the shell, they may be air 
ranged in the opposite direction, as shown 
at 33 in Fig. 6, for the purpose of return 
ing the larger constituents of the com 
minuted matter discharged from the mortar 
into the same to be again subjected to the 
crushing action of the muller 21. 
When the mili is constructed with two 

mortars, as is shown in Fig. 2, the respec 
tive muilers are connected to move in uni 
son by means of a shaft 34 yhich, project 
ing beyond opposite sides thereof, carries 
at its extremities, the blocks 23 which en 
gage the guiding faces of the bosses 19 and 20 
on the heads 8 and 9. - 

In the form illustrated in Fig. 3, the shell 
carries four consecutively arranged mortars, 
and the mulle's supported the rein are con 
nected in pairs in the manner shown in 
Fig. 2, the outermost blocks 23 engaging the 
guiding surfaces of the respective bosses 19 

65 and 20 while those at the inner ends of the 

shafts 34 engage each other. The portions 
of the shelli which separate the several mor 
tars are each provided with a series of 
buckets 24 and a rifled plate 25 as herei 
before described, so that the natelial fed 
into the shell through the neck 12, is moved 
consecutively frog one mortar into the nex 
succeeding one, until it has reached the end . 
portion of the shell whence it is discharged 
through the apertured head 9 into the re 
ceiver it. 

in the form shown in Fig. 4 the spherical 
mullers 35 engage each other and the guid 
ing surfaces of the bosses 19 and 20 circum 
ferentially and thus obviate the use of the 
blocks 23, while in Fig. 5, the circular star 
faces of the mortar 36 and the muller 37, are 

I fiat instead of concave and convex as alie 
those hereinbefore described. 

| As the operation of the mili has been re 
ferred to at intervals in the course of the de 
scription, it will only be necessary to out 
line it briefly at this point. 
The material to be crushed is together 

with a suitable quantity of water fed 
through the neck 12 into the revolving shell 
2 and is by means of the buckets 24 and the 
rifles upon the corresponding ring 25, car 
ried into the mortar at a point, in front of 
the mullier which rotates by reason of its 
contact with the mortar. and which by its 
weight as well as its rotary movement, 
crushes the material into minute particles 
which flow into the end portion of the shell 
adjacent the apertured head 9. The fine 
ness of the material to be discharged into 
the receiver 17 is determined by closing one 
or more of the outer series of openings in the 
head 9 by means of the plugs 16 for it will 
be observed, that, inasmuch as the shell 
is continuously provided with water, the 
particles of the comminuted ore will be clas 
sified according to their size and weight, the 
smaller and lighter particles being held in 
suspension near the surface of the fluid con 
tained in the shell while the heavier natier 
sinks to the bottom thereof. By arranging 
the rifles at the discharge end of the shell, 
in the manner shown in Fig. 6, these heavier 
particles are returned to he mortar while 
the lighter matter, nearer the axis of rota 
tion, is discharged through the apertures in 
the plate 9. . 

In the treatment of very hard substances, 
the numbers of mullier's unay be increased 
to a practically unlimited extent, as shown 
in the forms represented in Figs, 2 and 3, 
and the shape of the contacting surfaces of 
the mortars and the nullers, and the size 
of the latter may be varied to render the 
mill suitable for the treatment of materials 
of different characters. 
The removable cap 14 upon the nozzle 13 

affords a convenient means of access to the 
| interior of the shell and the blocks at op 
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posite sides of the muller, in coöperation shell, circular mullers loosely supported 
with the bosses 19 and 20 on the heads 8 and upon the respective surfaces, blocks secured 
9 maintain the muller in position in the cir 
cular mortar while the latter revolves about 
its horizontal axis. 

Having thus described my invention what 
I claim and desire to secure by Letters-Pat 
ent is:- 1. A crushing mill comprising a cylin 
drical shell mounted to rotate about a hori 
Zontal axis, heads closing the ends of the 
said shell, and provided with central, guid 
ing faces transverse to its axis of rotation, 
an annular mortar having its inner sur 
face within the said shell, and a circular 
muller loosely supported upon the said sur 
face and having the opposite ends of its 
axle contiguous to the said faces. w 

2. A crushing mill comprising a cylin 
drical shell mounted to rotate about a hori 
Zontal axis, heads closing the ends of the 
said shell and provided with inwardly pro 
jecting hollow, circumferentially apertured 
bosses having guiding faces transverse to 
the axis of rotation, an annular mortar hav 
ing its inner surface within the said shell, 
and a circular muller loosely supported upon 
the said surface and having parts contiguous 
to the said faces, the said heads having open 
ings communicating with the interiors of 
the respective bosses. 3. A crushing mill comprising a cylin 
drical shell mounted to rotate about a hori 
Zontal axis, heads closing the ends of said 
shell and having faces transverse to its axis 
of rotation, an annular mortar having its 
inner surface within the said shell, a cir cular muller loosely supported upon the 
said surface, and blocks secured at oppo 
site sides of the said muller contiguous to 
the said faces. 

4. A crushing mill comprising a cylin 
drical shell mounted to rotate about a hori 
Zontal axis, heads closing the ends of said 
shell and having faces transverse to its axis 
of rotation, a plurality of annular mortars 
having their inner surfaces within the said 

at the outer sides of the outermost mullers 
contiguous to the said faces, and blocks ex 
tending laterally from adjoining mullers, 
contiguous to each other. 

5. A crushing mill comprising a cylin 
drical shell mounted to rotate about a hori 
Zontal axis, an annular mortar having its 
inner surface within the said shell, a cir 
cular muller loosely supported upon the 
said surface, means for feeding material 
into the said shell, a series of buckets upon 
the interior surface of the shell for convey 
ing material fed into the same, to a point 
above its axis of rotation, and a ring spaced 
concentrically from the said series of buck 
ets and having oblique rifles upon its outer 
surface. 6. In a crushing mill, a cylindrical shell 
mounted to rotate about a horizontal axis, 
a plurality of annular mortars within the 
said shell in spaced relation to its ends and 
to each other, the said shell having guiding 
surfaces at its ends, and circular mullers 
loosely supported in said mortars and hav 
ing laterally projecting parts in engage 
ment with the corresponding parts of the 
adjoining mullers and with the said faces 
maintaining them against lateral displace 
ment. 

7. In a crushing mill, a cylindrical shell 
mounted to rotate about a horizontal axis, 
a plurality of annular mortars within said 
shell in spaced relation to each other, and 
circular mullers loosely supported in the 
respective mortars and rigidly connected in 
pairs, each pair having laterally projecting 
parts in engagement with corresponding 
parts on the adjoining pair maintaining 
them against lateral displacement. 
In testimony whereof I have affixed my 

signature in presence of two. witnesses. 
JOSEPH S. BARTILEY. 

Witnesses: 
L. RHOADES, 
G. J. RoLLANDET. 
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