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o all whom it may concern: |

- Belt known that I, MIDDLETON CRAWFORD,
a British subject, residing at Brooklyn, in the
county of Kings and State of New York, have
invented certain new and useful Improvements
in Machines for Removing Lint or Fiber from
Uotton-Seed and for like Purposes, of which
the following is a specification. |

- The object of my invention is the construe- .

tion of a machine adapted to remove the lint
or short fiber from cotton-seed after the gin-
ning process, whereby the seed may be putin
condition either for planting or for grinding
anld pressing in the manufacture of oil and oil-
cake. | | | |

Heretofore the ginned cotton-seed has been
prepared for the manufacture of oil either by
fubmitting it to an acid bath, which destroys
the lint, or by cracking and removing the hard
‘shell thatenvelopesthe kernel. The chemieal

process 18 objectionable, for the reason that a
portion of the acid is retained by the seed, in-
juring the oil and rendering the oil-cake unfit
tor food, and for the further reason that the
25 destruction of the germ in a considerable per-
centage of the seed renders it unfit for plant-
1ng; and the mechanical process is exceedingly
wasteful, since it renders the shell and lint
worthless, except for fuel.

The machine embodying my present inven-
tion removes and preserves every particle of
the lint, which forms a valuable paper-stock,
and at the same time delivers the seed thor-
oughly cleaned, wholly uninjured, and in per-
fect condition either for planting or for con-
versioninto oiland oil-cake. The general form
of this machine is similar to that of either of
the grain-cleaning machines shown in my Let-
ters Patent No. 348,826 and No. 348,890; but
the details of construction of the present ma-
chine necessarily differ from those of the prior
machines In various ways, which will be ap-
parent from the description herein, as well as
from the accompanying drawings, in which—

Kigure 1lisa vertical axial section of the ma-
chine, except as to a small porvion of the ex-
terior brush-surface of the cone, which is rep-
resented in elevation. Fig. 2isa plan view-of

- a little more than one-half of the top of the
50 machine. Fig. 3 is a plan view of one-haif of
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“known to the trade.

the top of the cone. Fig. 4 is an under side
view of a part of the bottom of the cone. Fig.
b 1s & plan view of the lever for effecting the
vertical adjustment of the cone, the guide for
the socket-piece in which the cone-shaft is
stepped being in section. Fig. 6 is a view
showing two of the sections forming the emery
or abrasive surface or lining of the casing.
In the views, A represents an exterior frame
of any kind, serving as a support for the op- 5¢
erative parts. In thisframe I mount a fixed
conlical outer casing, B, usually constructed of
a metal top plate, b, and bottom plate, J’, and
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‘wooden staves a, secured to said plates in any

convenient manner, but preferably by means
of bolts, permitting the independent removal
of the staves. The top plate supports a suit-
able hopper, F, and is made with an opening
forming the mouth of the hopper. The inner
concave face of this casing 1 eover with an
abrasive material, preferably coarse emery;
and in order to provide an abrading-surface,c,
that will be durable and conveniently applied,
I prefer to proceed.as follows: I procure sec-
tions ¢’ of the form seen in Fig. 6, made from
emery. or corundum, mixed with other sub-
stances to form a body, and baked or burned
somewhat in the manner of bricks. This com-
pound 1s known as ‘*Norton’s emery,” and
may be purchased in open market, being well
These sections ¢’ of the
lining for the ecasing are given the proper
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width, length, and taper, so that wheun fitted

together they will completely cover the inner
face of the casing. I usually secure them to
the wooden shell of the casing by screws or
bolts; small holes being formed in the sections
1n their manufacture to receive said serews or
bolts, but other known fastening devices may
be employed. I have found it desirable to
make these sections of such size and form with
relation to the wooden staves of the casing

90

.that the inner surface of each stave shail be

completely and exactly covered by a vertieal
band of the sections. The casing being,in fact,
made up of a series of Independent staves,
each lined with the emery sections or bricks,
the staves being separately removable, and
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‘each of the emery sections being independently

fastened to its stave,it is evident that the wear 100




_llttle trouble
bricks which T have found it best to use for |
this lining are, however, so hard and durable |
that they very seldom require renewal..
are much harder than any othergrinding ma- |
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I the bettem p]a,te,- | -ei the easmg B.

The bumed.er .baked emery

They

terial with which I am familiar,and are there-

are subjeeted in tlleil m%nufaetuu* iendm% it

form them 011g11m11y Tlth a baelxmg ef W eodr -
or metal,
them 1n eompfu 'ttively 5111'111 platee or 1-)IieLS; |

It is therefore necessary to form

and descubed

fore preferable to any other material for this.
purpose; but the intense heat to which they |

that emery faemn*s h‘we he1etef01e been ap |

been a different material from that applied in

plied to the \’&*Ol‘l{iﬂg parts of grain-cleaning
- machines, I believe that in every case 1t has:

- this instance,and has,in consequence,been ap-

plied in a widely different manner from that

above described.
~Within the casing: and eencentl i¢c with it 1s |
a cone, C, which 1is ﬁ*{ed on a shaft, D.  This | ¢

shaft has a beari ing, d, laterally adj] ustable by

ab the top of the frame and another bearing

1t

18 stepped at its lower end

piece 1ests in a SOC]xEt gmde, 7: In the ep

- posite faces or sides of the piece ¢ are formed

recesses, which are engaged by studs 2 ¢ on a
lever, E, the end of which rests on the base-
piece A’ of the frame, at j, while a serew, 1,
through the other end of the lever, serves to
raise or lower that end, and thus adjusts the
cone and its shaft vertically. This construec-
tion 18 seen in plan 1n Ifig. 5, the small figure
below showing socket-picce g 1n elevation.
The body of the cone C consists of top and
bottom plates, { 7, preferably of metal, and

staves m m, preferably of wood, secured to the |

plates in any desired manner, but usually by
means of bolts or serews, the top plate being
provided with a series of rigid radial ribs or
arms, 7, which serve to separate the cotton-
seeds as they fall from the hopper IF, and pre-
vent them from passing to the cleaning-sur-
faces in wads or balls.

To the outer face of this cone-body isattached
the card-clothing or other material, forming

what I determinate the ““prush surface’’ a of
‘the cone.

As the upper part of the cone will
have to deal with the sced while it is still fully
covered with the lint or fiber, just as the seed
comes from the ginor “‘linter,”’ I prefer to, and
usually do, make this portion of the brush sur-
face of stiffer or coarser wire than that on the
lower part of the cone. This stiffer portion

remalining epaee belew thle I prefel, to d1v1de
mte three eqnal pfu’ts “md cover 113 Wlth card
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the wue fOI’]llII]ﬂ‘ the teebh the lee er SELEIOII
beinﬂ' the ﬁneet aud mesb sul}ple, the ne*{t

above t]nb 1 llttle COarser sblll It WOUld be

possible to econstruct the brush surface of wire
teeth “]ﬁch ﬂmdually decreflse :in stiffness

In

are Sheen ar ranged f’hlt]l(}l 1p¢1b than LheV:-

This is :in erdel te

sheu]d be in pmctice

as te pwvent the admlssmn of- seed between-

them, though this 1s not absolutely essential;

‘butb it is important that their ends. form a

“blow. The space between. t-he ‘brush surface
of the cone and the grinding-face ¢ of the cas-

Imeans of ﬁset-:serews:df,:in: a metal cross-bar, ¢, |
~which it 1s to operate. .
oniy be acted on by either the cone or casing
::when the aue ef the eeed is fl,pplexinmtely
In the lewel endi |
of the ehefb is Q steel pin f', \\hich ﬁts in a

ﬁem the tep ef the m'lchme
‘the detached lint,

4

practically even surface, no part of which pro-

seed a sudden

jects sufficiently to strike &

incr mﬂ,y of course be Vmied bv bhe ver tieal

be less than the greatest lenwth of the Seed on

after i'ssuing frem the
annutlar cleaning or seed space, fall onto the
bottom plate of the ecasing and are swept
around by radial blades o o on the bottom
plate of the cone to the outlet p, where the
seed falls into the inelined chute or spout It
and is led away. The lint or fiber, as 1t 1ssues
from the outlet p, is separated from the seed
by a fan or blower, G, on shait D, which sends
a current of air through a louver-aperture, ¢,
across the chute I, as indicated by the arrows
in Fig. 1. This current or blast of air sends
the lint into a chute, H; and 16 may pass thence
into a room or lint-chamber of any suitable
construction or form. The opening ¢ 1s pro-
vided with inclined slats ¢/, designed to pre-
vent the sced from {alling into the fan-casing.

The operation of this machine is as follows:
The hopper being filled with cotton-seed, the
seed is fed gradually into the machine through
thie opening in the top plate of the casing and
falls on the top plate of the revolving cone.
The radial bars or arms [F of the top plate,
which may properly be called “*beaters,’’ strike
the mass of falling seed, break up the balls or
wads, whieh are likely to be formed through
the adhesive nature of the lint on the seeds,
and throw the separated seeds evenly and regu-
larly outward to the space between the cone

of the brush surface I prefer to extend down | and casing. As the seed drops downward

The ends of a seed can -
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- 1ng-surface of the easing.

358,256

into this space it is subjected to the com- | shell both clothed with stiff wire and a sec-

bined action of the rapidly-rotating brush
surface of the cone and the Stdtlonary grind-
The distance be-
tween the . surfaces of the cone and casing
being sufficient for the axis of each seed to
assume a radial position with reference to the
axis of the cone, the seed passes in a spiral

- path downward zmd around the cone, and In

10

its course presents its entire surface to the ac-

tion-of one or the other of the abrading-sur-
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faces between which it lies.. The ends of the
seed, while they are undoubtedly to some ex-
tent operated upon by the grinding-surface of
the casing, are punmpally cleaned by the
brush surface of the cone, and the sides of the
seeds,on. the other hand, are operated upon al-
most who]ly by the gr mdmﬁ' surtace of the cas-
ing.

n the course of the experiments 1eadmg to

-the construction of this machine I have tested

various facings for both the cone and casing,
and have fou nd that the combination of a cone
covered with an even brush surface and a cas-
ing lined with an even surface of emery or

‘ob_hel grinding material gives the best possible

results, On running the cotton- seed through

‘a machine having an abrasive cone and a non-

abrasive shell T found that the ends of the
seed were free from lint, while the sides were
practically unaffected by the action of the ma-

~chine, and on testing various abrasive facings

for the cone and casing, respectively, I found
that, while an unyielding suarface, such as
emery,was best for the casing
1ng surface, sueh as that of a wire brash or
cald was preferable for the cone. -

I am aware that neither an emery surface

nor a brush surface is a new element in a seed-

cleaning machine; but I am gatisfied that by
the combination of these two surfaces I have
produced the only machine yet devised capa-
ble of thoroughly freeing cotton-seed from lint.
KEach of the opemtwe surfaces should be
practically even and uniform, since an uneven
or broken surface, whether perfectly solid or

somewhat yielding,operates unequally on the

- seed, and by striking it sudden blows tendsto

br e'LL_ 1t and mix more or less of the fragments
with the lint, thereby lowering the ﬂldde of

- the lint and at the same time demeasmfr the
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quantity of oil-producing material.

The wire forming the Trush may have any
desired cross- sectlon and may be placed at
any desired angle w1th reference to the sur-
face of the cone. The form which I have thus
far found most satisfactory is that of the ordi-
nary card-clothing; but this is not essential.

The grinding - surface of the casing may be

formed of any ecompound of emery,corunduim,
sand, ground glass, or its equivalent; but the
bur ned or baked bricks of Norton’s emery form

by far the most durable and satisfactory lining |
“which I have thus far discovered.

I am aware that it has been proposed to com-
bine 1n. a rice-¢cleaning machine a cone and |

and the cone having but slight taper,

, & slightly yield-

ond cone and shell both clothed with bristle
brushes,the rice being passed first between the
wire brushes, then winnowed,and then passed
between the bristle brushes. The machine
shown and described herein is, however, the

first in which the cone has been covered with

an approximately even wire brush stiffer at
the top than at the bottom of the cone.

&
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The form of cone and casing shown herein

is one which I have found to give the most sat-
1sfactory results in the course of my experi-
ments. T'he axis of the cone being vertical,
oravity
alone tends to carry the seed downward at a

speed nearly sufficient for the satisfactory op-

eravion of the machine. 'Fheslight 1ncreasein
diameterof the cone from top to bottom causes
the centrifugal force to aid the downward

course of gravity and to increase the speed ot

motion of the seed from the top toward the
bottom of the cleaning-space. Whilel donot
desire or intend to limit the shape of the ma-
chine to the exact form of cone shown in the
drawings, I consider it essential that the taper

of the cone should be so slight that the wall of

the casing will offer a considerable resistance
to the centr ifugal force with which the seed is
thrown outwald from the cone.

The cone and casing might be made so flat
(that is, they might approximate so closely to
the form of two coacting disks) that the centrif-
ugal force would tend to throw theseed directly
from the apex to the base of the cone, or, in

other words, from the top to the bottom of the-

seed-cleaning space. The increase of diame-
ter of the cone from top to bottom has the ef-
feet of producing a downward current of air
between the cone and casing when the cone is
rotated, and this current assists materially in
em*rying the lint through the machine. The
specific gravity of the lint is so slight that this
effect in a machine of this particular class 13
quite important.

It is.of course important that the Seed be not
fed too fast or the machine will become choked;
but the regulation of the feed depends so much

-on the size of the machine and the speed of ro-
tation given to the cone that 1t 18 not practica-

ble to give well-defined instructions. In prae-
tice I have found no difficulty 1n this respect,
as 1t 1s only necessary to begin with a sparing
feed and gradually increase it until the maxi-
mutn for good work is reached.

The cone may be driven by means of a belt
passing about a pulley rigidly fastened to the
cone-shaft, or by any other ordinary means.
As the machine is to be operated at a-high
speed, the belt and pulley forms the smoothest
and most satisfactory means of rotating the

cone; but any other mechanical equivalent of
- this means may of course be substituted. |

Having now described my invention and ex-
plained its operation, what I claim as new, and
desire to secure by Letters Patent, 18-~ |

1. In a machine of the class desﬁribed, the
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combination of a conical casing lined with an | stiffer at the top than at the bottom of the cone,

even surface of emery and a rotating cone con-
centric with the casing and covered with an
approximately-even continuous brush surface
of wire, the emery surface of the casing and
the brush surface of the cone being separated
by a space for the passage of seed, substan-
tially as and for the purpose set forth.

2. In a machine of the class described, the
combination of a conical easing lined with an
even surface of emery and a rotating cone con-
centric with the casing, and provided with an
approximately-even brush surface of wire

the emery surface of the easing and the brush 15
surface of the cone being separated by a space
for the passage of seed, substantially as and

for the purpose set forth.
In witness whereof I have hereunto signed

my name in the presence of two subseribing 20
witnesses.

MIDDLETON CRAWFORD.

Withesses: |
HENRY CONNETT,
FRANK MOULIN.
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