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- Be it known that I, WrLL1AM 1.
the city and county of San Francisco, in the |

- WILLIAM 1. TUSTIN, OF SAN FRANCISCO, CALIFORNIA.

-

T — - .y —

 SPECIFICATION forming part of Letters Patent No. 248,122, dated October 11, 1881,
R ﬁApplilcatjun'ﬁledMarch1";‘, 1881. (No model.) e .

To all whom it may concern : - :
TUSTIN, of

State of California, have made and invented
certain new and useful Improvements in Ore-

Pulverizing Mills; and [ do hereby declare that |
the following is a full, clear, and exact descrip-
tion of my said invention, reference being had

to the accompanying drawings. o
My invention has reference to that class of

crushing and pulverizing mills in which the |

ore or other substance to be crushed and pul-

verized is placed inside a rotating barrel or cyl-

inder®and subjected therein to the crushing and
grinding action of one or more balls, cylinders,
or weights, =

- The object of the invention is to improve the
construction of the several parts, whereby the

- ‘operation of the ore-pulverizing mill is more ef-
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fective both in feeding and grinding the ore.
These objects I attain by the construetion sub-
stantially as'shown in the drawings and here-

inafter described.

Inthe drawings, Figure 1 is a transverse ver-

tical section of my pulverizing-mill. TFig. 2 is
~ a side elevation in section. i
view of the mill, showing a vertical section of |

Fig. 3 is an end

the cylinder and the rods connecting the inde-
pendent shaft or axle with the feeding mech-
anism. Fig.4isasideelevation,showing feed-
hopper and graduated scale. Fig. 5 is a top-

. plan view, showing the manner of connecting
~ the independent shaft with the feeding mech-
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anism. Fig. G shows the ratchet and pawl for
setting the feed mechanism at a fixed point,

IFig. 7 shows the same device arranged to per-
mit an automatic feed. -

A 1s a short barrel or cylinder made of iron
castings. - Kach side may be made of one cast-
ing and the rim of two castings, or each side

~ and its balf of the rim can be made of a single

casting. In IFig.1 I have represented the rim

- as being made of two separate pieces, which
- are bolted to the periphery of the side pieces.

45
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Each rim -casting B extends only partially

across the space between the sides, and it has

a_rectangular flange, C, projecting outward
from its inner edge. The space between. these

flanges forms the groove or channel which sur-

rounds the cylinder midway between its sides,

for’m's'_. _t.racks_Z'-for' rolk.l'e'rs to move lipon._ A

wire cloth or screen, D, is stretched ac¢ross this

spaceentirely around the eylinder, and is bolted
‘to the outer edges of the tflanges, asshown. A
‘removable lining, E, is placed around the in-

55

terior of the cylinder against its rim, and slots
a .o are cut 1n 1t transversely across the chan- -

| nel, so as to form the cross-bars or grating.

These slots are made quite narrow for a short

distance, and then at intervals wider slots a/

60

are made, so that any particles which may pass -

through the narrow slots and. ave too large to

pass through the screen will find their way.
back into thecylinder again through these wide

slots as the cylinder rotates. A partition or

elevating-shelf, ), is placed across this channel

on one side of each wide slot, so that the par-

ticles which pass through the main slots and

are too large to pass through the screen will be

arrested and directed into the cylinder again,

and thus be prevented fromn remaining in tlie
channel. |

The cylinder is. mounted on_hollow trun-
nions I I/, which are cast in separate pieces

| and bolted to each head of the c¢ylinder. Each

65 -
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hollow:trunnion has an eniarged end, which

fits against and is bolted to the inside of the
cylinder in the center of each side, while the
trunnions pass through the sides and rest upon
the bearings on which the cylinder is support-

80'.

ed. -The inside large end of each trununion has
a rim, d, projecting from its outer edge, and -

‘a skeleton end or head, G, forms a Lox or hub,

¢, for a shaft, H, that passes across the center
of the cylinder and through one of the hollow
trunnions. Upon this shaft, between the hubs

| €, a head or casting, f, is secured, from which

while the portion on each side of the channel

two radial arms, I I, extend. A chute, J, is
secured upon the head or casting f, so as to

90

extend across the inside of the eylinder above

the center shaft, for the purpose hereinafter

Sstated. Inside of this barrel or eylinder, below
the radial arms, I place one or ‘more weights
orrollers, K K. Usually these weights will be
short rollers extending across the floor of the
eylinder and resting upon both the side tracks

and intervening grating. Two or more of such
rollers will be placed inside of the barrel or

cylinder, side by side, so that they will press

against each other, and in each of the outside
rollers will be made a number of narrow pock-
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“ets or cavities, a’/, extending across the mid- -

~ dle portion of the rollerin a longitudinal direc-

i0
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tion, leaving the ends of the rollers smooth
and plain, as shown at Figs. 8 and 9, Sheet 3.
These cavities or pockets serve as buckets to
catch the ore and throw it fofward or back-
ward upon the intermediate rollers, thus pre-
venting the ore from accumulating behind the
rear roller or in front of the front roller. lach
one of the rollers-can be supplied with these
pockets or buckets, if desired. -

The eylinder 1s driven by power applied to
a spur-wheel, L, on the trannion K/, so as to
rotate it continuously in one direction. The
ore 1s fed iuto the cylinder through the hollow
frunnion F by an automatic feeding device,
hereinafter explained, so as to fall upon or in
front of the rollers. One of the radial swinging

arms I extends on each side of the series of roll-

ers, 8o as to keep them in their proper relative
positions, while the chute J serves to catch
any oro that may be carried up and fall from
the side of the eylinder and transfer or con-
duct 1t to the oppusite side of the cylinder, in

front of the rollers. The head /, with its arins

I, confines the rollers K within a given space,
and prevents them from being brought in con-

‘tact with the chute J.

The barrel or cylinder I surround by a case,
M, the bottom of which is open, and in a hous-
ing on the top of this case, or at any other con-
venient point, I mount a rotary brush, N, so
that its bristles will brush against the screen
as 1t passes and free it of any particles which
may lodge in its meshes. Now, as the cylin-
der rotates the rollers will be carried a short
distance up its ascending side, the height to
which they wiil be carried being proportionate
to the friction and resistance they encounter
and the speed of the rotation of the cylinder,
When the end roller strikes the swinging ra-
dial arm I it will carry that arm up with it
and partially rotate the shaft H, to which the
radial arms are attached. The friction and
resistance encountered by these rollers is in
proportion to the amount of ore in the cylin-
der—that is, the greater the quantity of ore
in the cylinder the greater will be the resist-

- ance encountered by therollers and the higher

they will be carried up the side of the cylin-
der. I therefore attach a pointer or indicat-

ing-hand, O, to the end of the shaft H outside.

the trunnion, and secure a graduated indicat-
Ing-scale, P, opposite the pointer, so that the
position of the rollers will be indicated by the

~bhand or pointer on the scale. I can thus at

6o

any time determine at a glance what is the
quantity of ore in the cylinder. |

By properly constructing my feeding device
and connecting it with the shaft H, I am also
able to provide an automatic feeder in the fol-
lowing manner:

Q 1s the hopper of the feeder, in which the
oreis placed. ThishopperIattach toa bar,R,
suspended by means of a hinge, %, from a stan-

~¢hion, post, or frame, S, so that the hopper will

hang just above the hollow trunnion F. The
lower end of the hopper I connect by an in-
clined tube or spout, T, with the inside of the
cylinder, the spout or tube passing underneath 7o
the hopperand through the hollow trunnion ¥.

Around the hollow trunnion ¥, on the out-
side of the eylinder, I securearing, ¢, the outer
edge of which is formed with long ratchet-
shaped teeth j; and on the hanging bar R, 1 se- 75
cure a block, &, which will ride over these teeth
and drop from their points to their bases as
the cylinder rotates, thus giving to the swing-
ing hopper and its feeding tube or spout a back-
and-forth motionand concussionorjar. Inthe 8o
outer end of this feeding-spout T, outside of the
opening which leads from the hopper into the
tube, I place a stationary plunger, U, that will
force the ore through the tube cvery time the _
hopper moves back and allow the ore to drop 8s
down into the tube in front of it every time the
hopper moves forward.

In order to render the feeding operation au-
tomatic, I extend the lower end of this swing-
ing bar R, to which the hopper is attached, to g«
a considerable distance below the hopper. At
one side of the machine I secure an arm or lug,

l, ¥ig. 5, and to the outer end of this lug I at-
tach one end of a lever,m. Thislever extends
horizontally alongside the machiune, passing in- gs
sideof the lower end of the swinging bar R,and

its opposite end I connect by means of a rod,

n, With one arm of a bell-crank lever, p, on the
oppostte side of the machine. The other arm

of the bell-crank lever I connect by arod, ¢, 100
with an arm, r, on the shaft H, and this arm »,
being atfached to the same shaft with the in-
dicating-pointer O, will move with the shaft,

so that when too much ore is being fed to the
cylinder the rollers will be carried bigher up 105
the side of the cylinder, and the shaft H will
be caused to rotate Ly the action of the rollers
upon the radial arms. Through the medium
of theconnecting-rodsand bell-erank lever this
rotation of the shaft H will cause the horizon-
tal lever m to move the lower end of the swing-
ing bar R and the hopper outward, so that the
ratchet-teeth on the ring ¢ will have less effect
oun the swinging mechanism, and will reduce
the amount of ore fed to the eylinder.

In some cases it will be necessary to suspend
the feeding operation entirely, and yet allow
the cylinder to rotate. To provide for this 1
attach a horizontal bar or arm; V, Fig. 6, to
the side of the machine, so that it will project
out under the moving end of this leverm. The
upperedgeof thisarm I form into ratchet-teeth,
as shown. 1 also provide the lever m with a
pawl-projection, w, which will engage with the
ratchet-teeth, so that I can set the lever at any
desired point, either to give a limited feed or

| to throw the feeding mechanism entirely out
of action. To one side of the arm v, I attach
| one end of a plate, x, which can be raised up
to a horizontal position and fixed in place
alongside the arm v. The upper edge of this
plate is smooth, and projeets slightly above ..
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~of the principal objections heretofore urged

15

~ the case M, in combination.with the cylinder

20
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~ with the rotating axial head or hub e, in com-

- 3©
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‘rollers, radial arms, and shaft H.

purpose described.

_____
b

the teeth on the arm when thus horizontally I
fixed,so that the pawlw will ride on the smooth

edge, as shown in Fig. 7. When the plate is
raised up in this manner the antomatic opera-
tion of the feeding mechanism is not interfered
with, as the lever m will move freely and be

actuated, as hereinbefore described, by the

I thus provide a complete, positive, and re-
liable rotary pulverizing-mill, and by sapply-
ing an automatic feeding device I remove one

agalnst this class of mills—to wit, difficulty of
regulating the feed. I

Having thus fully described my invention,
what I claim, and. desire to secure by Letters
Patent, is— - a

1. In a rotary cruching aund grinding mill,
A, formed in two sections, and provided with |
screen D and internal lining, E, substantially
as shown, and for the purpose described.

2. In an ore-grinding mill, the combination
of the ore-cylinder provided with tracks z, the
rollers K K, and the elevating-shelves b, as
set forth. | | |

3. The swinging radial arws I I, connected

bination with o series of crushin g-rollers, said
arms extending upon opposite sides thereof,
substantially as and for the purpose set forth.

4. In combination with a rotary barrel or
crusher provided with a.groove or chanunel
formed in its rim and shelves or elevators b,
shatt H, the chute J, the head f, provided with
the radial arms I I, arranged as described, and
the rollers K K, substantially as and for the

122
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5. In a rotary crushing and grinding mill,

the swinging radial arms I I, ernshing-rollers
K K, arranged as described, the indicating
hand or pointer O, the shaft H, and the gradu-
ated indicating-scale?,combined and arran ged
substantially as herein set forth. |
6. Iu combination with a hollow trunnion, a
swinging hepper, Q, baving a tube or spout,
I, leading from its lower end through the hol-
low trunnion, of the ratchet-ring ¢, and the block
K on the hopper, substantially as described.
7. Incombination with the hollow trunnions
I F’, the swinging radial arms I 1, the shaft
H, and the crushing and grinding rollers K K,
~of the swinging hopper Q, downwardly-pro-

40
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Jecting bar R, the lever m, arm », connecting--

rod n, bell-crank lever p, and connecting-rod

¢, substantially as above deseribed.
S. In eombination with the horizontal lever

n, the armn r,intermediate connections, and the

‘shaft H of the ratchet-bar V, lever m, and the
pawl - projection w, substantially as and for
purpose described. |
9. In a rotary crushing or grinding mill, the
Lhopper Q, supported by hinged bar R, said hop-
‘per having an inclined tubeor spout, T,in com-

bination with the stationary plunger U and

‘hollow trunnion T, and means, substantially

60

as deseribed and shown, for imparting to the |

hopper a swinging motion, substantially as and
for the purpose set forth. |

- In witness whereof I have hereunto set my

hand and seal. |
~ WILLIAM L
Attest:
- WM. F, CLARK,
W. Vorr. |

TUSTIN. |[L.8]
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