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1 Claim. 

This invention relates to machines for breaking 
and crushing rock, especially ore, and has for its 
objects to provide such a machine as will perform 
this work with the least expenditure of power; 
which will greatly increase the rate of crushing 
the Oire; which will be substantially automatic 
in its action; which will be continuous in its area 
tion; which will permit the continuous escapes of 
fine rock powder as it is produced; which is cheap 

10 to build and to operate; and which will effectively 
reduce the hardest rock to a fine powder. 

I attain these and other objects by the devices, 
mechanisms, and arrangements illustrated in the 
accompanying drawings, in which 

l3: Fig. 1 is a vertical longitudinal section of my 
improved ore crushing machine; Fig. 2 is a partial 
trainSverse Section of the upper part thereof; Fig. 
3 is a Similar view of the lower part thereof; Fig. 
4 is a Side elevation of the upper part thereof, 

20 showing the driving mechanism; Fig. 5 is a side 
elevation of one of the buckets, its wheels having 
been removed and indicated by dotted lines; Fig. 
6 is an elevation of one end of one of the buckets, 
showing One wheel removed and showing parts in 

25. Section to reveal the construction thereof; Fig. 
7 is a section of the machine at the upper driven 
Sprocket wheel, showing the buckets as they pass 
OVer the Sprocket wheel and dump their contents; 
and Fig. 8 is an elevation of a portion of one of 

30 the cables, showing portions of buckets and a 
cable Spreader attached thereto. 

Similar nunnerals of reference refer to simila, 
parts throughout the several views. 

Referring to the drawings, it will be seen that 
35 my improved ore crushing machine comprises a 

Single structure divided into two main compart 
ments, one compartment comprising the elevat 
ing chamber and tank, and the other compart 
ment comprising the falling and crushing cham 

40 ber. It is intended that the structure be of con 
siderable size, for instance the height of from 
thirty to sixty feet, a length of from twenty to 
thirty feet, and a width of from eight to fifteen 
feet being considered sufficient. 

45. The driving mechanism is preferably mounted 
on suitable framing outside of the upper end of 
the structure and comprises a source of power 
such as the motor , which turns the large wheel 
2 by means of the belt 3. The wheel 2 is mount 

50 ed on the drive shaft 4 and is provided with a 
pinion 5 which meshes with the gear 6 mounted 
on the countershaft T. A Second pinion 8 is 
mounted on the countershaft 7 and meshes with 
the large gear 9 mounted on the sprocket shaft 

55 0. This shaft 0 extends into and across the 

(C. 198-151) 
upper erred of the elevating chamber f-f and car 
ries the two sprocket wheels f2 securely mounted 
thereon, said wheels 2 being adapted to apply 
the ful force of the driving mechanism to lift 
on that part of the vertical elevator, hereinafter 5 
described, adjacent to the wall f3 dividing the 
chamber Ff from the falling and crushing cham 
ber f4. An idler shaft F5, with sprocket wheels 
f8 mented thereon, is mounted on a higher level 
than the said shaft. 'O' and extends parallel there- 10 
tot across the Èpper end of the chamber i l and 
is adapted to direct the downward moving part 
of the vertical elevator adjacent to the outer wall 
of the said chamber ff. Another idler shaft it, 
with suitable sprocket wheels 8, is mounted 15 
across the structure above the falling and crush 
ing chamber 4 and at a level substantially the 
same as the ider shaft f5. A third idler shaft 
9 is mounted across the lower end of the cham 
ber FF, and carries suitable wheels 20, and is pro- 20. 
vided with suitable stuffing boxes 21, where it 
passes through the walls thereof, to prevent the 
water in the tank formed by the lower part of the 
chamber Ff from escaping. Suitable adjustment 
of one of the shafts f5, for 9 may be provided 25. 
to take up the slack in the elevator. 
The elevator comprises a pair of endless par 

allel cables 22 between which are clamped a series 
of buckets 23, hereinafter described. These ca 
bles 22 lie between the end of the buckets 23 and 30 
thie respective sprocket wheels. The buckets 23 
carry projections adapted to engage the teeth 
of the sprocket wheels. Suitable spreaders 24 
are similarly mounted on the cables 22 between 
the consecutive buckets' 23 and are also provided 35 
with sprocket-engaging projections. 

Each bucket 23 comprises a cast end piece 25, 
having an internal flange 26, to each of which 
the shell plate 27 of the bucket is secured, thus 
forming a complete bucket structure. This plate 40 
27 is separated from the flanges 26, to which it 
is Secured, by neans of thin washers 28, there 
by forming a continuous slot 29 between the plate 
2T and each end piece 25, through which the 
Water may escape from the bucket and may car- 45 
ry with it the finer particles of rock. 
Each end casting 25 is provided with a spe 

cially formed vertical flange 30, extending lat 
erally from the end piece. 25, and which is pro 
vided with a semi-cylindrical straight vertical 50 
groove 3, adapted to receive the cable 22. A 
clamping piece 32 is provided with a groove com 
plementary to the groove 3 and is adapted to 
be secured to the flange 30 and to clamp the 
cable 22 to the bucket 23, 55 
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Each end casting 25 of the buckets 23 is pro 

Wided With two projections comprising the pins 
33, Suitably Secured to and extending laterally 
from the said flange 30 and adapted to receive 
a small wheel 34 mounted thereon. Preferably 
roller bearings 35 are interposed between each 
pin 33 and its wheel. 34. The end of the Wheel 
34 may be closed by a suitable plate 36 to pre 
Went the entrance of grit to its bearings. Also 
a felt washer may close the inner ends of the 
bearings to protect them from the entrance of 
foreign matter. The outer surface of the wheels 
34 are grooved to form two flanges 37 which are 
adapted to engage the sides of the teeth of the 
Several Sprocket wheels as they pass thereover, 
thereby preventing the elevator from slipping 
off the said Sprocket wheels. . . . . . 

The spreaders 24 are provided with similar 
wheels 34 and are similarly secured to the cables 
22. 
A pair of rails 38 are mounted in the upper 

end of the structure between the Sprocket wheels 
6 and 8, on each side, and are adapted to sup 

port the empty buckets 23 as they travel hori 
ZOntally from the crushing chamber Í# to the 
elevating chamber fl. 
The above-described sprocket shaft 0, on 

which the lifting sprocket wheels 2 are secured, 
is also provided with a rotating spill-bucket 39 
formed of a series of radial partitions 40 mount 
ed. On a central boSS 4 and having end closure 
disks 42. Since this entire structure and the 
Sprocket wheels 2 rotate With the shaft O it 
follows that the several buckets 23 will move 
substantially uniformly with the several parti 
tions of the spill-bucket 39 and that all mate 
rials spilling from the buckets 23 will be caught 
by the spill-bucket 39 and will be dunped there 
by as it turns With the shaft, thus preventing any 
material from Spilling back into the elevator 
chamber . 
Thus it will be seen that the elevator con 

prises a pair of cables 22 to Which are clamped, 
at Suitable intervals, the buckets 23, said buck 
etS 23 carrying Sprocket-engaging wheels 34 
adapted to engage between the teeth of the Sev 
eral Sprocket wheels and to operate the elevator 
through the driven sprocket wheels 2; and that 
each Such bucket 23 is constructed so as to per 
mit the Water to escape therefrom through the 
side slots 29. It will also be seen that the buck 
etS 23 descend vertically into the tank formed 
at the lower end of the chamber ff, and receive 
therein water and rocks, and that they pass there 
from vertically to a considerable height and as 
they rise they permit the water to run back into 
the tank while the rocks are carried to the top 
of the chamber . Here, it will be seen that 
the cables turn over the wheels 2 to the right 
(Fig. 1) and, as they thus turn, the sprocket 
Wheels 2 which engage both ends of each bucket 
23 by its wheels 34, turn the buckets over and 
dump the rocks therefrom. Those rocks which 
fall before the turning is entirely completed fall 
into the spill bucket 39 which carries them in 
the same direction and dumps them, with the 
Other rocks, into the chamber 4. 
Now this chamber 4 (Fig. 1) is provided with 

a very solid floor 43, positioned at a point slight 
ly above the level of the water in the tank at 
the base of the chamber , and inclined down 
Ward towards the said tank, The rocks which 
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are dumped from the buckets 23 fall onto this 
floor 43 and are broken. As rocks from the next 
bucket 23 fall to the floor 43 they naturally hit 
the rocks which have fallen before them. Thus 
each rock is shattered by the continuous pound- 5 
ing and grinding of other rocks on it and by its 
OWn fall on other rocks. As these rocks are thus 
comminuted they gradually flow down the in 
clined floor and drop into the water in the tank 
and into the buckets 23 as they are led past the 0 
end of the rock chute 44 from the floor 43, while 
the Smallest particles are released into the Water. 
The chamber 4 is provided with a suitable lin 
ing 45, at its lower end, which may be made of 
rails placed on end, side by side. A gate 46 may 5 
be placed at the rock chute 44 to control the flow 
of rocks from the floor 43 into the tank. 
The tank is normally full of water up to a level 

close to the mouth of the rock chute 44. A spray 
of water may be directed into the bucketS 23 as 20 
they leave the water in the tank, as shown at 
47 in the drawings. 
The tank is provided with a lateral overflow 

which directs the water into a fiume 48. The 
overflowing Water carries with it the lighter coin- 25 
minuted materials. The degree of fineness of 
Such materials being thus carried off by the water 
depends on the rate of supply of water to the tank. 
With a low rate of Supply of Water the materials 
Will be fine enough to pass through a 100 mesh 30 
Screen while a heavier flow of Water Will carry 
off materials which would not pass through a 40 
mesh screen. 
New rock or ore may be continuously Supplied 

to the machine by dumping it into the crushing 35 
chamber 4 by means of a feeding mechanism 
Such as is diagrammatically illustrated at 49 in 
Fig. 1. 
Many variations in my invention may be made 

without departing from the spirit thereof, as out- 40 
lined in the appended claim and the machine 
may be used without water for dry grinding of 
cement rock or of talc and other materials. 

Having, therefore, described my invention, 
what I claim, and desire to secure by Letters 45 
Patent, is:- 
An ore elevator comprising a series of pairs 

of Similar Spaced Sprocket Wheels; means for 
driving One pair of Said Sprocket wheels; a pair 
of endless parallel cables, permanently out of 50 
contact with said Sprocket wheels; a series of 
buckets clamped to both Said cables and spaced 
at uniform distances apart thereon; clamping 
flanges formed on the end plates of each bucket 
and cooperating with clamping plates attached 55. 
thereto to clamp each cable therebetween, said 
flanges and plates extending Substantially the 
full depth of the bucket; two pins extending later 
ally from the upper and lower portions of said 
clamping fianges on each side of the bucket; 60 
double-flanged wheels mounted on all four of 
Said pins and adapted to engage the teeth of said 
guiding and diri Wing Sprocket Wheels between the 
said flanges; intermediate bars, positioned be 
tween consecutive buckets; cable-clamping means 65 
near the ends of said bars; and similar double 
flanged wheels mounted on the ends of said inter 
mediate bars, whereby said cables are adapted to 
transmit the Operating stresses to move the 
buckets and are held away from said sprocket 70 
wheels and are guided along the path of travel. 

MITCHEL TVEITT. 


