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Claim. 

This invention relates to an improved quartz 
mill of the rotary drum type and one object of 
the invention is to provide the mill with a drum 
So Constructed that, as it rotates, ore Will be 
crushed in the drum by a rotatable weight loose 
ly mounted in the drum and ground material re 
tained in the drum until reduced to grains of Suf 
ficient fineness to pass through a screen of pre 
determined mesh. 
Another object of the invention is to SO con 

struct, the drum that the annular Wall of the 
drum Will be formed of a plurality of sections 
mounted between hoods of the drum and So con 
structed that they not only cooperate with the 
Crushing roller Within the drun to reduce the 
ore to a fine mass but also serve as Screen car 
riers. 
Another object of the invention is to so form 

the Sections of the annular Wall of the drun that 
they provide pocketS into Which the ground 
quartz passes in order to reach the screen and 
in which they will be carried upwardly about the 
drum if too large to pass through the Screen and 
again deposited in position for recrushing by 
the roller. 
Another object of the invention is to so mount 

the plates forming the annular Wall that they 
Will be securely held in proper engagement with 
heads of the drun but permitted to be removed 
When repairs are necessary and also permit the 
drun to be taken apart during shipment from 
One place to another. 
Another object of the invention is to so con 

struct the rotary crushing roller that it may con 
sist of a plurality of companion sections Securely 
held in engagement with each other to produce 
a roller of the desired dimensions and weight. 
Another object of the invention is to permit 

the sections forning the crushing roller to be 
firmly held together, but very easily taken apart 
for shipment or Storage in a Small Space. 
The invention is illustrated in the accompany 

ing drawings, wherein 
Figure i is a view looking at one end of the 

improved quartz mill. 
Figure 2 is a view showing the improved quartz, 

mill partially in Side, elevation and partially in 
vertical Section, the view being taken along the 
line. 2-2 of Figure 1. 
Figure 3 is a sectional view taken along the 

line 3-3 of Figure 2. 
Figure 4 is a perspective view illustrating the 

manner in Which the plates forming the annular 
wall of the drum are connected with the heads 
thereof. 

(C1. 83-9) 
Figure 5 is a perspective view illustrating the 

Construction of the section forming the crushing 
roller. 

This improved quartz mill is of simplified con 
Struction and consists, briefly, of a rotatably 
mounted drum in which is loosely mounted a 
Crushing roller 2. The drum consists of annular 
heads 3 formed of thick metal discs having allined 
Center openings 4 of appreciably Smaller diam 
eter than the discs themselves but sufficiently 
large to permit ore to be fed into the drum above 
the crushing roller when the crushing roller is 
in place and resting upon the lower portion of 
the drum, as shown in Figures 1 and 3. The an 
illular Wall of the drum is formed of a number 
of plates or sections 5 which extend longitudi 
nally of the drum between the heads 3, and, 
upon referring to Figures 3 and 4, it will be seen 
that each of these plates or sections is arcuate 
transversely and along one side edge is formed 
With an outstanding rib. 6 having an undercut 
inner Side edge face. The plates or sections 5 
are Spaced from each other circumferentially of 
the drum and in order to support the plates, the 
drunns are formed with recesses ieading from 
their inner faces. These recesses extend cir 
cumferentially of the heads and are curved lon 
gitudinally to conform to the transverse curva 
ture of the plates. Each recess is formed at one 
end. With an outwardly projecting extension 8 to 
receive the rib 6 of the plate 5 which fits into 
the recess. It will thus be seen that when the 
ends of the plates or sections 5 are engaged in the 
recesses E. With ends of the ribs 6 fitting into the 
extensions 8, tie rods 9 which extend longitu 
dinally of the drun, externally of the annular 
Wali thereof, may be passed through the open 
ings formed in the heads and the heads drawn 
towards each other and cause the heads to have 
supporting engagement with the plates or sec- : 
tions 5. The outer marginal portions of the 
heads which project radially from the annular 
wall formed by the sections 5 constitute rims for 
the drum which have their edge faces resting 
upon flanged rollers carried by shafts 
Which extend longitudinally of a base 3 and 
are rotatably mounted in bearings 4 carried by 
the base at opposite ends thereof. 
The rollers are spaced from each other 

transversely of the base at each end thereof, as 
shown in Figures i and 3, and engage the rims 
of the drum in such spaced relation to each cir 
cumferentially thereof that when the drum is 
resting upon the rollers, it will be permitted to 
be turned When the rollers are rotated but can 
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not move out of a position in which it rests 
properly upon the rollers. The flanges of the 
rollers engage the Outer side faces of the heads, 
as shown in Figure 2, and prevent the drun 
from shifting longitudinally out of its proper 
position. At one end of the base, each of the 
rollers is formed with a beveled gear 5 or sepa 
rate gears may be firmly secured to ends of the 
shaft 2. These gears mesh with Smaller gears 
or pinions f6 carried by a drive shaft 7 extend 
ing transversely of the base and rotatably mount 
ed in bearings 8. Rotary motion may be in 
parted to the drive shaft in any desired manner 
but in the present illustration there has been 
shown a pulley 9 fixed to the drive shaft and 
engaged by a belt 20. 
keyed or otherwise firmly secured to the shaft 
12, rotary motion will be transmitted from the 
drive shaft to all of the rollers and the drum 
will be rotated in a very efficient manner during 
operation of the mill. . 

Referring to Figures 3 and 4, it will be seen 
that inner faces of the sections 5 of the annu 
lar wall of the drum are covered by Wear plates 
2?, each of which extends the full length and 
width of the section to which it is applied and 
is curved transversely to conform to the trans 
verse curvature of the section. Bolts 22 are 
passed through the plates and sections to securely 
but detachably hold the plates in close contact 
ing engagement with the sections and the heads 
of the bolts are counter-sunk in the plates so 
that they are flush with the plates and Will not 
offer obstructions during operation of the mill. 
These plates shield the sections 5 and may be 
removed and new ones applied when they be 
come worn. Sheets of screening 23, which may 
be of any predetermined size of mesh desired, 
extend from one of the sections 5 to another with 
their marginal portions secured against the Outer 
faces of the ribs 6 by screws 24 passed through 
the screens and into threaded sockets 25 formed 
in the ribs. By so mounting the screens they will 
be firmly held in place With their longitudinal 
edges in contact with each other but the screens 
may be removed when renewal thereof is neces 
sary or when it is desired to substitute screens of 
different mesh for those already in place. The 
size of mesh to be used will be determined ac 
cording to how fine it is desired to have the ore 
ground before it passes out of the drum through 
the screens. In view of the fact that the Sections 
5 are spaced from each other and, except for 
their rib 6, Spaced from the screens, there will 
be formed pockets 26 each extending the full 
length of the drum and having a reduced en 
trance slot 27 through which ore which has 
been ground to a predetermined fineness may 
pass. The side edge faces 28 of the sections 5 
are beveled, as clearly shown in Figure 3, and, 
therefore, the entrances 27 increase in width to 
wards the pockets 26. This eliminates likelihood 
of ground material becoming wedged in the en 
trances and failing to properly pass into or out 
of the pockets. By providing the drum with the 
pockets, ore which has been crushed to sufficient 
fineness between the crushing roller and the sec 
tions 5 of the annular wall, may enter the pock 
ets which are lowermost and as the pockets move 
upwardly during rotation of the drum, crushed 
ore in the pockets which is of Sufficient fineness, 
will pass through the screens and out of the 
drum. The crushed ore which is not fine enough 

SCreens. 
As the rollers are all 
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to pass through the screens will be retained in 
the pockets until the pocketS move across the 
upper portion of the drum and down Wardly at 
the opposite side thereof from the pockets mov 
ing upwardly. As the pockets move across the 
upper portion of the drum and then down Wardly, 
the crushed ore in the pockets will flow outwardly 
through the entrances 27 back into the interior 
of the drum and Will again pass between the 
roller and the drum sections for another crush 
ing operation. It Will thus be seen that the ore 
will be repeatedly subjected to the crushing 
Weight of the roller until it has been reduced to 
a Sufficiently fine State to pass through the 

Therefore, only crushed ore of a de 
sired fineness Will be delivered from the drum. 
The Crushing roller consists of a plurality of 

Sections, each of which is constructed as shown 
in Figures 2 and 5. The Sections from which the 
roller is formed are indicated in general by the 
numeral 29 and a suitable number will be used 
according to the length of the roller. Each of 
the Sections consists of Companion shells 38 hav 
ing marginal flanges 3 which face each other 
and have face to face contacting engagement 
with each other so that the two shells may en 
close a disc 32 formed of heavy metal. The 
Weight of the disc will be controlled by the type 
of metal from which it is formed and, therefore, 
each section of the crushing roller may be of a 
predetermined weight and the Weight of the en 
tire roller controlled. Passages 33 are formed 
through the disc in spaced relation to each other 
circumferentially thereof and these passages 
register with openings 34 formed in the shells 
So that tie-rods 35 may be passed longitudinally 
through the roller and securely hold the roller 
Sections and the shells and disc 32 from which 
the Sections are formed in close contacting en 
gagement With each other. In view of the fact 
that the roller is formed of companion sections, 
it may be any length and any weight desired 
and if one of the Sections becomes worn or acci 
dentally broken, it can be easily removed and a 
new one set in place. 
crushing roller to be taken apart for storage or 
shipment. I have, therefore, provided a quartz 
mill which is of simplified construction and very 
efficient in its operation. 
Having thus described the invention, what is : 

claimed as new is: 
A mill comprising a drum rotatable about a 

horizontal axis and having heads and an annu 
lar Wall, the heads having their inner faces 
formed with recesses, and the annular wall con 
sisting of a plurality of longitudinally extending 
Sections spaced from each other circumferentially 
of the drum and having their end portions seated 
in Said recesses, tie-l'Ods externally of the annu 
lar Wall extending longitudinally of the drum 
With their end portions extending through the 
heads and maintaining the heads in engagement 
With ends of the annular wall sections to hold 
the ends of the said wall sections in said recesses, 
Said Sections being each formed along one side 
edge With an Outstanding rib, sheets of Screen 
ing Secured against the ribs of said wall sections 
and together with the wall sections defining a 
plurality of pockets having screened outer por 
tions and each having a reduced inlet formed by 
Spaced portions of the sections, and crushing 
means in Said drun. 

FREDERICK L. MINNICK. 
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