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- To all whom it mmf CONCern :
Be'it known that I, TomoMas J. SLOAN ot

N the clty‘iceunty , and State of New York, llav‘e j'

invented certain new and nseful Improvements

in Machinery for Cutting Up and Reducing
o dnd I do hereby de-.
.. clare that the. fe\lewmﬂ' is a full, clear, and ex-
- act description thereof refer enee bemﬂ‘ had to

Vegetable Substances;

the accompany mg dr‘mmrrs, making: pert of
thls specification, in which—
Figure 1 is a vertieal eeetlen

A a, Bb and C ¢ of Fig. 1.
zenta.] end Fig. 6 a vertical, section of a modi-
heatlen of a maehme on my improved plan.

‘The same letters mdlcete like parts in all'

‘the figures.

The object of my smd mveetfen i8 te eut up |
end reduce vegeta,ble substances by a shear- |
ing or cutting operation, and thereby to reduce
to a ﬂ'renuhr state substances which consist |

of an aggregation of thin and hard laminze, |

which by the process heretofore practiced  of
- breaking or crushing are ounly separated from |
- each other withont being separately reduced,
“and whereby, also, I am enabled to reduce te |

a more uniform granular state and with less
power other substances which by the processes

~ of breaking or crushing heretetore practiced

- are reduced to unequa,l sizes and at an undue
‘expenditure of power. .
In Figs. 1, 2, 3, and 4 of the aeeempanymg

N drewmge, a repl_esents the outer shell or case,

 which is in the form of an inverted frustum ef
~ a cohe, with a cross-bar, 8, or bridge extend-
ing across the lower opeu end to receive the
jourral or pivot at the lower end of & vertical
shaft, ¢, the upper end of which is sustained
by a crese bar, d. To leave the upper end of |

" the case free for feeding in the material, the

c¢ross-bar d 18 cur?ed upward, as represented
‘This, however, is a2 matter ¢f mere preference.

The lower end of the case has a flange, ¢, ex- |

“tending inward for a short distance, totorm a
soeat fer a Series-of rings wiitich are ﬁtted to the
‘inner periphery of the said case.
‘two sets of these rings, indicated by f and g.

- The rings S have cuttexs  secured to them by
- dovetail joints, as at .

1 prefer to have three

such cutters on each of therings f, and to have
- thelr front or square euttmg edges mchned a

-1 little from a radial line.

‘tating the other series, are interposed between
the rings which carry the cutters to leave al-

| ternate spaces for the paesa ge 0[" cutters on the

| I‘I‘TS .ee 3,
and 4, borizontal .sections taken dt the lines 1
TFig. 5 is a hori- |

‘There are

The rings ¢, consti--

shaft. |
‘The eh aft cis formed with a projecting ﬂan ge, -
J, at the lower end, to form a base for two se-

ries of rings, % and !, which rings are ehpped |

outo the ehatt and secured by a nut, m/, tapped
onto the shaft, or by ether and equweleel; _'
means. |
The series of rmge k carry radletmg cutters
m, secured to their outer periphery by dovetail
or other eqmveleut joints, and the otherrings

| of the series lare interposed betiween the rings

that carry the cutters, so that beginning at

' the lower end of the eha.ft there shall be one

blank ringland thenonering %, withifs catters,

and then-another ring I, and ee on to the top,.
the rings £, with the cutters k, secared to.the

case, being opposite the rings w1theut cuttere' .

on the shaft, and vice versa. = :
The inner ende of the cutters k- on the rin g8

f of the case, from the: upper end to alittle be-

‘low the middle, extend into grooves formed in
‘theouter peripheries of the rings fon the shaft,

as at n, end the inner end of the enl;ters_en the-
remaining rings f extend between the rings &

-on the shaft, the rings { being made narrower
| for that purpose, and the rings secured to the
-t case are formed in like manner to receive the
ends of the cutters on the rings secured to the

shaft. In this way the catters are guided and
controlled so as not to be forced out of posi-

tion by the meterlal on which they dre reqmred; -
| to act,

I prefer te make the cutters flat and mth
square cuiting- edgee, the object being to have
them act as shears in cutting the material.
They may, however, be formed, as represented
in the sectional I‘1g 7, by grooving the front
face, or by making them of two thicknesses
in contfact, and beveled so that the outer edges

-shall act as shears.

Therings & are feathered, or otherwise 80 se-
cured -to the shaft as fo furn therewith, and
the rings f are to be in like manner secured
to the case g0 as not to turn therein,

. Mhe shaft, with its cutters, is to be driven by -
a belt-or dther equivalent me‘ms and the up-
per end of the case may be prewded W1th &
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suitable hopper to facilitate the feeding in of
the material to be reduced. As the material
enters at the top in the coarse state, whatever
may be- its size, it is first acted upon by the
upperrevolving cutters and carried against the
upper stationary cutters, and by the two series
- sheared or sliced into pieces, which in their fur-
ther progress downward are further reduced.
The spaces between the revolving and station-
ary cufters along the upper part facilitate the
reduction from the natural or coarse state to
a medinm size ; but when so reduced it reaches
the ldwer cutters, which run close to the sta-
tionary cutters, both the stationary and fixed
cutters at the lower end being made thinner,
and by them the pieces are still more and grad-
~ually reduced by the like cutting or shearing
Action to the required small or granular state,
‘and in that state discharged at bottom; and’
although I prefer the method herein described
of eonnecting the cutters with the ringson the
shatt and in the case, and deem that a mate-
rial part of my said invention, for the reason
that the cutters ean be readily taken out for
grinding and readily replaced or new ones sub-
stituted, nevertheless it will be obvious that
this portion of my said invention may be dis-
pensed with and the other portions be retained
and used to advantage by substituting some
other mode of construction. |
Another mode of construction for the appli-
cation of the leading part of my said inven-
tion is represented in Itigs. b and 6 of the ac-
- companying drawings. Inthe twolast-named
figures the cutters & and m, both revolving and
stationary,are cutout of a series of plates, fand |
k, 1nserted in and upon and secured to the case |
and shaft, as before described, with interposed
ringsg and l. The inner periphery of the rings
of the case may present the form.of a cylinder,
and those on the shaft the frustum of a cone,
- instead of the form represented in Fig. 1, the
form represented in Fig. 6 being preferred, for
the reason that it presents a greater extent of
reducing-surface than when made of the re-
- verse form. | -
. The annular space between the rings in the
- case and on the shaft is made gradually less
- toward the lower end, because the cutters at

and near the lowerend arerequired to be made
thin when. the material is required to be re-
duced to a fine state, and if made compara-
tively long they would be liable to be bent and
strike one against another. .
~ Instead of making the spaces between the
cutters on the shaft and also in the case at
and near the upper end wider apart, by leaving
spaces between the cutters on the shaft and
those in the case, they may be all made to run
close, as at the lower end, the cutters, both on
the shaft and in the case, being made thicker
4t the upper than at the lower end; and if the
material to be reduced is of a small size—such
as grain—the machine may be made with the
cutters of equal or nearly equal thickness from

the upper to the lower end, and for some ma-

terials it may be advisable to make all the cut-
ters of equal thickness and at equal distances
apart. - I , |
- For the reduction of some materials it may
be desirable to use two machines—one coarse
for the first reduction, and the second fizne to
still further reduce the product of the irst;
but I prefer to have the different grades of cut-
ters in the one machine. | | o
- WhatIclaim as my invention, and desire to
secure by Letters Patent, is— _'

1. The combination of the series of square
or shear-edge cutters on the shaft with the se-
ries of square or shear-edge cutters in the case,
arranged and operating substantially as here.
in described. .

2. Sustaining the outer ends of the cufters
on the shaft by the rings of the case, in com-

bination with the sustaining of the inner ends

of the cutters of the case by the rings on the
shaft, substantially as and for the purpose de-
scribed. - , - | -
3. Connecting the cutters with the shaft and
with the case by having the cutters attached

each separately, by a dovetail or equivalent

joint, to a ring, and the rings to the shaft and
case, substantially as described, to facilitate
sharpening and other repairs. | __

| THOS. J. SLOAN,
- Witnesses: - .
W, H. BisHOPD,
ANDREW DE LAogY.
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