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'LEANDER SMITH, OF OINCINNATI, OHIO.

MILL FOR GRINDING AND REDUCING GRAIN, &oc.

SPECIFICATION forming part of Letters Patent No. 282,419, dated September 21, 1880,
| | | Application filed May 11, 1880. (No model.) | |

o all whom it may J CONCETN,
Beit known that I, LEANDER SMITH, of Cin-

einnati, in the county of Hamilton and State
of OhIO., have invented certain new and useful
Improvementb in Mills' for Grinding, Commi-
nuting, and Levigating Grain and other Sub-

stances, of mhlch the following is a speclﬁca
tion. |

My invention relates to that class of ﬂnnd

ing or pulverizing mills in which a roll or rolls

arecaused to travel within an mclosm o drum or

cylinder and the material is commmuted be-
~ tween theinternal periphery of the drum and
~ the face of the roll or rolls; and it consists in |

means for supporting and 0111ng the journals

of the rolls outside the drum; in diaphragms

closmg the heads of the drum while permlt

jon of a secondar y roll mounted amally of the
drom within the path deseribed by the first-

named roll or rolls, and in the various combi-

‘nations and deta,lls of construction heremafter
pointed out and claimed.

Letters Patent of the United Smtes were
granted me January 20, 1880, No. 223,769, for |
'such a construction of 1011::, md Gyhudel that.?
therolls are laid dlagona,lly within the latter

and in contact with its internal pe]:lpllerm;}r
throughout their entire length.
My present improv ements, “hlle appllcdble

to machines wherein the rolls are laid straight
“or parallel with the axis of the drum, have for
their object mainly to facilitate dry grmdmﬂ‘{
with this patented- device, and are therefore

illustrated in connection therewith.

In the drawings, Figure 1 is a side elevation
of the machine with a portion of the casing or
drum broken away. Fig. 2 is a vertical lon-

gitudinal section; Fig. 6 an end elevation;

FKig. 4, an elevamon of the spider-frame Whlch
carries the journal- be'u“mgs Higs. 5 b, 7, 8,
~and 9 are details.

A 1s the dram smtably mounted in a strong

frame-work, and for med in halves, flanged and
secured togethel by hinging or by bolts and

screws, so that the upper seotwn may be read-

ily 1emoved from the lower. - Axially through |

this drum passesashaft, B, journaled in brack-
ets or standards b’ fIOIIl the bed-plate of the
machine. That part passing through the

_Stmdard )3 and entelmﬂ the head of the drum

has its outer termmatlon in a bhopper, and is
made hollow to receive a conveyer or Archi-
medean screw, C, by which the material is fed
| from the hopper and discharged through the 5
opemn 'S ¢.¢' Into the drum.
A rim or skeleton-cap, D, is fitted over the
drum at the eduction end. Thlb rim is formed
in halves corresponding with the sections of
the dram. The lower half is fixed and has in 6o
16 the spout or discharge- -opening d&. The up-
per half is hinged to the lower and locked
~down by a hasp and staple, d’, or other means,
so that it may be readily opened to permif in-
spection of theinterior, orto allow the uppersec- 6¢
‘tion of the drum to be thrown o pen or removed.
The ends of thedram are closed by diaphragms

| 2 B, which are sleeved upon the shaft and

tarn theremth The diaphragm E, at the head
| of the drum, sits up close against the end of 7o
the casing, zmd is held in posttion by a screw,
¢, passing through its hub and clamping it
upon the shatt. The diaphragm I is also
held in position upon the shaft and sits against |
the inside of a flange, d”/, depending mwardly 75
from the rim D. A rim may also be used at
the head of the drum,or any other appropriate
device may be adopted to prevent the escape
of material at the joints between the drum and

| diaphragms. Hxteriorly to the diaphragms, 8o

and as near thereto as may be convemﬁnt the
shaft is fitted with radiating arims or spldel-

| frames I' I, in which are borne the bearings |

for the Journals or gudgeons of the comminut-
ing-rolls . These rolls,as in my former pat- 8
ent are intended to be mdmed to the length

of the cylinder; but it is not necessary to the
efficient use of my improvement that they
should be. They are to be so mounted that
the centrifugal force may carry them out radi- go
i ally from the. shaft as it revolves, and cause

| them to press with force against the sides of

: the drum. They termmate inside of the dia-
phragnis and their gudgeonsonly pass through
the latter, which are I'a,dmlly slotted for the gg
parpose. These slots may be closed to pre-
vent the eseape of material by aprons of rub-
ber or leather, or by slides mounted upon the

| gudgeons and partaking of their radial move-

ments, as will readily be &ppment | 10O
Each arm of the spldel -frames is slotted or
| recessed, as at f, to receive aroller, ¢, in which
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1s formed the bearing for the gudgeon of the |

- comminuting-roll.
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forations may at all times

Mounted upon the frames, at points nearer
the shaft, and so asto be easily accessible, are
oil-cups ?z from which ducts %/ lead to and
project slightly beyond the bottoms of the re-
cesses. These oll-cups may be filled through

their respective ducts, or may each have an.

aperture and cap whereby they can be filled
and then rendered tight. The vacuum form-
Ing within them by the flow of the oil will ordi-
narily be sufficient to prevent waste from cen-
trifugal action; but some one or other of the

various known devices may at times be found

desirable to regulate or govern its flow.
The rollers g have each a perforation, ¢/, ex-
tending radially from the bearing to the pe-

riphery, to receive the end and form a contin-

nation of the oil-duct. In order that the per-

match or substan-

- tially match with the ducts,notwithstanding

25

the rise and fall of the comminuting-rolls, a
pin, ¢, upon the bearing-roller takes into an

aperture, v, 10 @ key-piece, I, at the side of

the recess, so that the roller may rock from
this point, but cannot turn upon its axis.
Instead of the rollers with their pins and

- key-pieces, the bearing-blocks may be formed
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as slides fitted in the recesses in the spider-

frames, so as to move in and out with the action

of the comminuting-rolls. This arrangement
will however involve more friction and less
freedom of action than the one just described.
The distance to which the bearings can play
may be limited by adjustable devices, so that
the fineness of the product may be controlled
at will.

Upon the shaft, or axially within the drum,

is mounted a roll, H. Indr y grinding this roll

may be fixed upon the shaft and turn there-
with, serving to immediately return the mate-

rial 1;0 the bottom as it falls from the outer or

primary rolls. It may, however, be, and in
levigation or wet grinding 1)1efemblv is, loose
upon the shaft, so as to rest upon the primary
rolls and be turned by them as they travel
within the drum, serving then not only to con-
duct the falling material directly back for the
grinding action, but to take part in that action
itself. When thus used it'should have alongi-
tudinal contour, as indicated in Ifig. 8, adapted
to bring every point in 1ts length into contact
with the primary rolls in thelr passage.

A jacket through which a current of steam
or water may be passed to heat or cool the
material undergoing treatment may surround
the drum, each section having its own jacket,
with passages so arranged that when the sec-
tions are clamped togethel the current may
pass from one to the other. -

In order to readily remove the rolls from the
dlaphragms 1 prefer to carry the radial slots
in the latter outwardly until they reach the

perimeter, and close their ends by blocks m, .

hinged or feathered into the walls of the slot
as shown 1n cross-section in Ifig. 9, and held
in place by a set-screw, #, or other means. .

]

F

I claim as my invention—

1. The combination of a drum or cyhnder
having closed heads, rolls inclosed within said
druin and traveling upon its internal periph-
ery, and bearings for said rolls external to the
drum.

2. The (,mnbmd,twn of a drum: or cylinder

having elosed heads, rolls inclosed within said

drum and traveling upon its internal periph-
ery, and movable bearings for said rolls ex-
ternal to the drum and yielding to the centrif-
ngal action as the rolls are caused to travel.
3. The combination of a drum or cylinder,
rolls inclosed within said dram and ftraveling

upon its internal periphery, diaphragms clos-

ing the heads of the drum and moving with

the rolls, and bearings for said rolls external

to the drum and dmphldg ns. :
4. The combination of a drum or eylmder,

rolls inclosed within said drum and traveling

upon 1ts internal periphery, radially -slotted
diaphragms closing the heads of the drum and
moving with the rolls, and yielding bearings
for said rolls external to the drum and dia-
phragms.

5. The combination, with the drum and 1ts
inclosed rolls, of spider-frames fitted upon the
shaft exteriorly to the drum and provided
with movable bearings for the gudgeons of the
rolls, and oil-cups communicating with S&ld
bearings.

6. 111 combmaﬁon with the rolls, the splder-'

frames having radial ways or slots and bear-

ing-boxes for the gudgeons of the rolls mount-

ed in sald ways or slots and movable therein.
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7. In combination with the rolls, the spider-

frames having radial ways or slots, bearing:-

boxes for the gudgeons of the rolls mounted

and movable 1n smd ways, and oil-ducts com-
Inunicating through sald ways with apertures
in the movable boxes to lubricate the bearings.

8. The combination of the drum or cylinder,
rolls inclosed within said drom and fraveling
upon 1ts internal periphery, and a central roll
mounted axially of the dram within the pri-
mary rolls.

9."The combination of the drum or cylmder,
rolls inclosed within said drum and traveling
upon 1ts internal periphery, and a central roll

‘mounted loosely upon.the shaft which passes
axially through the drum and working against

the 1inner faces of the primary rolls.

10. The combination of the drum or cylm
der, rolls inclosed within said drum, lying di-
agonally thereof and having a longltudmal
contour, bringing thein evenly in contact with
its sldes, and a central roll- mounted loosely
upon the shaft which passes axially through
the drum, and having a longitudinal contour,

‘bringing it evenly in contact with the mner'

faces of the first-named rolls.

11. Incombination with the drum, the hing ed
rim shutting over the end and adapted 130 be
opened mdependsnﬂy of the sections of the
druam.

12, The cylindrical bearing boxes mounted

in ways in which they are free to travel with-
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~ the rise and fall of the journals or gudgeons

which they support.

- 13. The cylindrical bearing - boxes of the
~ rolls, mounted in ways or recesses in which
g they are free to travel, in combination with

ol-ducts projecting above the bottoms of said
recesses and matching with apertures n said

bearing-boxes. |

14. -The ¢ylindrical bearin g-box formed with

10

—at the side of the way in which it moves.

- 15. The eyhindrical bearing-box formed with

- apinor tooth which takes into an aperture

at the side of the way in which it moves, and

with an oil-passage communicating with the

bearing proper, in combination with an oil-

duct projecting irom the bottom of the way
. and matching with said passage.

- 16. The cyhndrlcal bearing-box for med with

2 pin or tooth which takes into an aperture |

20 a radial pin or tooth in combination with a |

key-piece apertured to receive said tooth and

forming one side of the WEL) in which the box
moves.

17. The rotary splder-frames formed, as de-
scribed, with radial arms, ways, or slots at.
the end of each of said arms to receive mov-

25

able bearings of journals or gudgeons, oil-cups |

upon the frames interaxial to the ways, and

ducts leading from said oil- -cups to the bottoms

of the ways.
18. Tn combination Wlth the rolls and Wlth

39

the radially-slotted diaphragms, theremovable

blocks closing the ends of said slots, whereby
‘the rolls may be readily separated from the .. .~ =
diaphragms. g

LEANDER SMITH.

Witnesses: -
- JOSEPH (. PARKINSON.
DANL. KELLY.
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