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UNITED STATES

PATENT OFFICE.

FRANK PARDEE, OF HAZLETON, PENNSYLVANIA.
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Application filed November 18, 1898, Serial No, 696,762, (¥o model.)

To all whom it may concern:

Be it known that I, FRANK PARDEE, a citi-
zen of the United- States,and a resident of
Hazleton, in the county of Luzerne and State
of Pennsylvania, have invented certain new

and useful Improvements in Separators for

Ore, Coal, &c., of which the following is a
specification. _ ' j
My invention relates to that class of ore

and coal separators provided with spiral ways’

for causing the machine to operate on the sub-
stance to be separated by centrifugal action;
and as it is more especially intended for use
in separating coal from slate, as well as from
‘““hbone” or pieces of coal containing a kind
of slate usually in thin layers, the invention
will be described in that connection, although
applicable to the separation of other sub-
stances. o N
When anthracite coal is taken from the

- mines, it is mixed with more or less rocky sub-

“slower than the pure coal notwithstanding
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stances, usually designated as ¢‘slate,” which
contain silica or other gritty matter possess-

ing a peculiar frictional resistance when mov-
ing over solid surfaces. This resistance Is

such during the passage of the mixed sub-

stances along the spiral of a centrifugal sepa-

rator as to cause the slate and bone to move

‘er-

the difference in velocity due to the di

ence in the specific gravity of the respective
substances. Thecoal gliding with more rapid-

ity and meeting with less resistance from the
surface over which the several substances are
made to travel passes to the outer edge of the

‘spirals, the bone being next, and the slate
ference in the-

nearest the center. This di
nature and the action of the substances makes
centrifugal force available for purposes of
separation; but that force is not wholly to be
relied upon. Thesubstances mustnecessarily
adjust themselves to their relative positions,

which requires some to cross the course of

others and occasions more or less knocking
of the pieces against one another. So, also,
the slate or rock, as well as the bone, at times

receive an impact from the substances be-

hind them, which, or the knocking already
mentioned, gives to pieces of slate or bone &

greater impetus than they would have from

the mere force of gravity or of centrifugal ac-
tion, and unless prevented fromsodoing such

pieces are liable to pass outwardly beyond
the intended limits and become mixed with
the coal; but the peculiar frictional resistance
which operates against the speed of the slate
and bone when moving over another solid

surface may be taken advantage of by me-

chanical means for overcoming an extraordi-
nary impetus which they may receive and
changing their course, so that such pieces
will proceed mearer the center of the spiral
way and come within the proper limits before
emerging from the machine. _

The object of this invention 1s to secure

certain advantages by so constructing the

spirals of a centrifugal separator as to pre-

sent contact-resisting surfaces for giving an.

inward turn to certain substances while per-
mitting others to pass outwardly beyond them.
To this end the invention consists of a ma-
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chine for separating ore, coal, &c., by gravi- -

tation, centrifugal action, and frictional re-
sistance having a suitably-supported spiral
way constituting a floor over which the sub-
stances pass, an inlet thereto, and an outlet

| therefrom, said floor being provided with an

incline the plane of which pitches toward the
axis and toward the outlet of the spiral way,
said floor being provided with segregated sur-
faces deviating from the plane of the floor,

‘disposed atdifferent pointson the spiral, and

arranged to direct the course of certain sub-
stances toward the axis of the spiral way,
and, further, in the constructions as herein-
after more fully described and pointed out or
indicated in and by the claims.

In the drawings, Figure 1 is a perspective
of a separator having two small and one large
spiral ways and embodying the invention.
Fig. 2 is a view in elevation of the framework
or supports and a vertical transverse section
of the spirals of the same. Fig. 3 is a plan

view showing more clearly the irregular sur-

faces on the surface of the spirals, the feed-
chute being omitted and the discharge-chute

shown. Fig. 4is a detail perspective of a por-

tion of the smaller spiral, the spiral showing
another form of irregular surface. Fig. o 1s
a detail perspective of the chute for feeding
the material to the smaller spirals. _~
In the drawings, A designates a central
supporting column or post,and B I outer posts

| or columns. The inclined arms a a support
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the smaller spiral ways C C' and the arms
0 O the larger spiral D, the arms a « pro-

Jecting from the post A and the arms 6 b from

IO

the post A to the posts B B, to which they are
shown as being secured at d d.

may be made with only one spiral way, or, if

desired, it may havetwoor more, and they may

be constructed of any suitable materials and

supportedinanysuitable manner. Thearms
e @ and O b incline upward from their inner
ends, so that the plane of the floor formed by
the spirals will have or may be provided with

- apitehinclined toward the center and toward

26

the outlet of the inecline.

ceive the mixed coal and slate as it comes
from the mine and after being broken.
coal-breaker it would ordinarily pass from the
sizer down the feed-chute E, to which a par-
titioned feed attachment T is connected and

secured, being properly supported in any

manner, as by a bench-support F', as indi-
cated in Ifig. 1 of the drawings. This feed-
attachmentinlet-chute ¥ is preferably divided

by a partition e, so as to part the entering

stubstances into streams and feed both the
smaller spirals C C', that part of the feed

~attachment having a sufficient drop to effect

. | 30
35

40

- 3°
55

60

the entrance of the material to the spiral ¢,

as indicated at ¢', in & machine that has more
than one spiral,or,if desired,inlet-chutes may
be provided for feeding each of the spirals.
The spirals of the machine connect with or
lead to outlet-chutes G for the slate and
bone and H for the coal. The chutes G and
H are suitably supported, as by a bench I,
both of said chutes leading from the lower

end of the large spiral D, and, as shown, are
‘arranged go that the chute G takes the dis-

charge of bone and slate from the inner por-

tion of all the spirals, while the chute H takes

the discharge of coal from the outer edge of
the terminus of the small spirals and from the
outer portion of the large spiral. -
The inner face of the floor of one or all of
the spiral ways C C' and D are provided at
different points between the inlet and outlet
of the machine with irregular or deviated
surfaces, as ¢' ¢'and d’' d’, plan views of which
appear in Ifigs.1 and 3. In Fig. 4 theirregu-
lar surfaces for turning the bone and slate
inwardly are shown as being formed by slits
the edges of which are lapped, as at H, and
secured by staples ¢ or by any other suit-
able means. Inaddition to such construction
this Fig. 4 also shows a plate %, which pre-
sents a surface deviated from the floor of the
spiral and having an edge which preferably
has an inward-curved lower edge &', consti-
tuting a ridge to check the outward course of

the bone and slate and give them the desired

turn. These surfaces, of whatever form, are

disposed to act on pieces of slate or bone

which may for anyreason have sufficient im-
petus to carry them too far outward, so that
when they come in contact with such surfaces
the resistance offered by the same will check

Ina
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The machine |

their speed and change their course inwardly
and so cause them fo gravitate toward the
center or where they will emerge from the
machine in their proper places.

The form of the irregular surfaces or sur-

. faces deviating from the plane of the floor on

the spirals is practically immaterial, for the
resistance is such that slight obstacles will
change the course of the slate, while coal will
glide over or around the same impediments
and come on the outside of them. It is of
course desirable that the course of the slate
be changed without bringing it to a stop, and

_ - | hence abrupt projections or abutments,which
- The smaller spirals C ' are intended to re- |

might have a like effect upon the coal, should
be avoided on all such parts of the machine
as would be too near the outlet for permit-
ting the substances to regain their relative
positions. | |
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The surfaces deviated from the plane of

‘that formed by the spirals may take the form
| of humps, hills, ridges, studs, or other irregu-

lar forms which will perform the intended
function; but in order to do this it is desir-
able that they should not be too closely in-

Qo

terspersed, and for purposes of this inven-

tion they are disposed at different points be-
tween the inlet and the outlet of the machine.
In Fig. 3 a variety of surfaces having the

ability to perform the intended function are

shown, some being elongated, some annular,

some round, some diamond shape, and some.

without a defined contour, and in Fig. 2 they
are shown as being formed on the sections
comprising the spirals and also by the inter-

ing-arms and on which a portion of the sec-
tion above is forced to conform. So, too,
these irregular surfaces need not form an in-
tegral part of the floor of the spiral, for they

and may be made of stone, glass, metal, or

| any other resisting substance, either inter- -
| posed as a part of the spiral or secured on the

inner face thereof. I, however, prefer the
forms of deviated surfaces which have in-
ward inclines or extensions, as shown in the
drawings.
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position of a wedge, as c® ¢? on the support-
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‘may be secured to the inner face of the same
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I do not herein claim the features of con-

struction of spiral separators which are made
the subject-matter of the application filed by
me on May 17, 1898, Serial No. 680,987, nor

do I herein claim the features of such a ma-

chine which form the subject-matter of the
several applications filed by me on Novem-

ber 18, 1398, Serial Nos. 696,761, 696,763,

696,764, 696,765, 696,766, and 696,767, respec-

tively, to which reference is hereby made.

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

1. A machine for separating ore, coal, &e.,

by gravitation, centrifugal action and fric-
tional resistance, comprising a suitably-sup-
ported spiral way constituting a floor over

‘which the substances pass, an inlet thereto

and an outlet therefrom, said floor being pro-
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vided with an incline the plane of which

IO

inwardly on and along the spiral way. |
2. A machine for separating ore, coal, &c., |

pitches toward the axis and toward the out-
let; and having segregated surfaces deviated

from the plane of the floor and disposed at-

different points between the inlet and outlet
of the spiral for directing certain substances

by gravitation, centrifugal action and fric-
tional resistance, comprising a suitably-sup-

ported spiral way constituting .a floor over |

which the substances pass, an inlet thereto

1 and an outlet therefrom, said floor being pro-
‘vided with an incline the plane of which
pitches toward the axis and toward the out-
let, and with inwardly - extending surfaces

.

changing the course of certain substances

| inwardly when passing through the machine.
FRANK PARDEE.

| W’itﬁeSSeS;_
A. M. EBY,
GusT. F1ISCHER.

deviating from the plane of the floor for
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