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~rators for coal, &e., embodying u vertical |
spiral way or channel wherein the ors or ma~

10 :
terinl fed in at the top is separated by cen- |

 UNITED STATES PATENT OFFICE.
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7o all whom it may concern:
- Beit known that I, FRaANK NICHTER, a citi-

{ A further object of the invention 1s Lo -
‘crease the frictional action betweon the spi-

zen of the United States, residing at Scran- . ral way and the heavier parts of the material

ton, in the county of Lackawanna and Stute

.of Pennsylvania, have invented new and use-

ful Tinprovements in Spiral Separators, of
which the following is a specification.
"This invention relates to that class of sepa-

“trifugal action and by gravity and friction in

its traverse down the spiral way or channel—
*“as, for instance, in the Pardee type of sepa-

15

-

‘rators. ‘This type of separator, while appli- |
—eablefor the separation of various substances
“duffertng in weipht and frictional resistance in

“traversing an inclined way, 1s specially de-
signed to operate upon anthracite coal as it

20 comes from the breakers or graders mixed

_with slate and **bone’”” and will be described

" 1n such connection. |

S - ‘

o Anthraeiie coal as it comnes from the mines

s muxed with deleterious substances known

25

" cific gravity than the coal and both contain-
. Ing fl‘l‘ﬂrﬂrtmns of silicious substance which

T

‘as “"slate and “bone,” both of greater spe-

rictional resistance when fed over a

1t 1s

Lauses irn
platform, table, or like solid surfluce.

3o due to this quality that spiral separators

¢ have been found available, gur although the

. eonkis of less specific gravity 1L glides I'rc_ﬁ]‘};

35

‘over.the surface of the spiral floor, moving

- outward under centrifugal force away from

.the center of the spiral and passing over the

Couter eduee, while“the slate and bone are re-,
CCtarded By frictional resistunce and tend Lo
traverse the Sfilf‘ﬁi' loor nearer-io 1ts center,

In traveling «
. o

go cline the more rapidly moving lainps of coul

43

will from time to thne impinge on-the parti-
eles of shate, &e., tending to aceclerate the

speed of the Intter and uﬁgtiuws deflecting it |
townpd the outer edge of the spival, where it |
niy he earried over with the coal, and Lo cor- |

reet this fault it has been proposed to give

the floor of the spiral special construetion, |

either to delflect the shate, -&e;toward the
center of the spival or to provide additional
friction-plates Lo retard the movement of the
shate., | | o
One object of my tnvention is to increase
the centrifugal netion on the material treated
i a givendength of spiral separator. |

F
;

i
!

%

3 enabling the same machine to successfully

treated. N |

A further object of the invention is to pro-
vide for regulating the speed of the maierial
treated over'the {loor of the spiral way, thus

handle ores, -&ec., varying greatly in charac-
ter and requiring different treatment.
With' thése objects in view the invention

consists in details of construction and combi-

0o

05 -

| nations, which will be described in the ensu- -

‘ing specification and claimed in the clauses at

the close thereof. S -
In the accompanying drawings, Iigurae 11s
a vertical section through a rotary separator

- embodying my improvements. Fig. 2 is a

side elevation of the same.
view showin
the source of power nmf the separator-shaft,

Fig. 3 1s a plan

70

the driving connection between -

UTCE shaft, 75 -
| whereby the rate of rotationof theseparator -

may be regulated to suit the conditions of ther

material treated.
tributing-bin. -

L

Referring now to the drawings, 1 desig-’

| nates the vertical rotary shaft of my 1nwu-

own the-floor of the spiral in<] shown, to reeeive the thrust of the

- pinion 4, carried by a counter-shaft 10, This
counter-shaft is provuled with o pulley 11,
which is conmected by belt 12 with o pullev

2 andd 3,

proved separator, the same comprising

the istance shown a tube or Yi pe provided

Fig. 4isa detail of the dis-

80

at itsupper and lower emls with metal stubs

etween which the tube is provided

with a filler 4, of wood, to give rigidity to the

shaft and to alford anchorage for the sup-

{}{;rilin;__:-urms of Lhie spiral ways, presently to
be deseribed.  The shaft 1 1s at its lower end
moutitedein a step-bearing 5, suttably secured

to afford the required stability, and 1 prefer

to employ o buall-bearing at this lmiﬁ!-, s
hown, stinf{ and
Lo reduce [riction. L |
~The stub 2 at the upper end of the shait
13 holfow and 18 secured migidly to ashalt 6,
pournated o suttably-supported bearings 7
and provided at ibs upper cod with o bevel
vear-wheel 8, meshing with a correaponding

13 on the end of one of n pair of parallel

‘whalts 14 14%, carrying oppositely - tapered

cones 15 154, t.;_pﬁmtiw.ﬁy or frictionally con-
nected by a ring 16, shiftable longituldinally

of the cones, so that the rotation of the driv-

ing-cone’ 15%, which is driven at a constant

9o
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speed from any sittable source: of
through pulley 17, will mipart corresponding
rotation to the cone 15 nnid thence to shaft 1
at greater orless speed, according asthe ring
16 1s shifted to one or the otherside of the lon-
gitudinal centers of the  mes. This change-
speed device 1s of famdhiar construction and
forms no part of my mvention except in com-
bination.  As the matertal to he operated

upon differs greatly as to its speciiic cravity

i cifferent mines and in ditferent veins in
the same mine 1L hecomes necessary to the
accomplishment of perfect work that the -
chine should be equipped with means at the
operator’s disposal to regulate the speed at
which the machine is'run:  HHence [ employ
the speed-regulating meansdeseribed, though
any other that will accomplish the same end
wiﬁ answer the purpose.

troughs or ways A A and B, cach compris-

Ing what [ shall term a* tloor” A and. B and

a “‘wing” A and B The spiral wavs A A
extend from top to bottom of the shaft, and

at top the vertical wings A? thereof consti- |

tute a lmm}mria to receive coal from o suit-
able chute leatding from a breaker or erader.

‘These wings are eradually reduced jn height,
(see Fig. 1,) terminating approximately in a

horizontal plane with the upper end of the
way B, from thence downward to the dis-
tributing-bin 19, At (he lower end of the
separator the wavs A A comprise the floor A
and 1ts supports.  The spiral way B oas of

greater dinmeter than the ways A A, its [une-

tion betng to receive coal discharged by cen-
trifugal force feom the wavs A A and convey
- L] - o - - F -
it to a distitbutinge-bin 14 The upper end
of this way B s located upproximately tn a

lortzontal plane with the termination of the
wings A of the wavs A A to récerve conl, &e,

L]iStSHll‘;;ﬂd from the outer edire thereof, saud
way I3 having a {loor B/) having o piteh to-
ward the shalt of, sayv, fortv-five deurees, as
shown, and o wing BY havine n erenter in-
chine with relation to the shalt-—say eichuy de-
grees, ore or less. These ways wre, sup-

ported on the shaft 1 hy means of arms 204

20° 207, penetrating the tubular shell thereof
und huving anchorage i the wood or other
filling 4, herctofore reférred ta. The arms
20* and 20¢ are bent at angles to uccomnmo-
date and properly support Lhe parts of the
severnl ways to which they are appropriate,
reference being had to the deawinegs,  The
ways A A and B oextend to near the base of

the shaft 1, where they disehavee the sepa-

raoted coal and slate mto o hopper 19, lead-
ing to chutes 20 and 21, the former taking
the slate and bone fronme the wayvs A A and
the lntter taking coal from the wav B, De-
lector - phates o’ and b oare secured ar the
fower civls of the respective wavs A A
B to g’i‘.’u Proper direction to the aterial as
1t 1s dischurged.

Secured rigidly to the shaft 1 are spiral

power |

——-re-am—— P T EEE K
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By employing a rotary separator I am en-
abted to obtain much more effective centrifu-
mal action in the separation of the coal and
slite, and, moreover, I am enabled to con-
struct the spiral of more rapid pitch than has
been heretofore possible in an effective sepa-
rator, since while the slate and bone traverse
the inclined ways more rapidly the friction
thereof upon the floors A’ and B’ will be in-
creased as these floors travel yn the direction
of the feed of the material. |

The foregoing is a description of the spiral

?G

75

ways A A and B, respectively, while in order

% : "
to Increase the capacity or usefulness of n
machine i practicé I increase the spirals

A to three or four spirals of precisely the.

same deseription, leaving the spiral way B as
one, setA'ing as a mtchmg—gap‘.of coal for all

‘the three or four spirals A A,

It has been only after long and careful ex-
pernnent that I found it to be of great benefit
to run the spirals in the direction of the feed.
This operation is substantially like that of
pushing the bottom spiral under the running

coul, or equally of having less pitch, besides

L]

[ vot a use of the centrifueal tendency in a
peeuliar manner—that of aning the mate-
rial run down by aétion of gravity and at the
same e v]im?} the meline from the center
of the spiral to the side of the same, and as

30

go

the slate or vock i1s much heavier than the

coul, or at least very appreciably heavier, the
slate or rock by means of the centrifugal
tendeney will soon be ahead in elimbing the
mcline from the center to the side of the spi-

ral and drop off into an attached catehing-

pan. as has been ascertained from careful ex-
perimentation.  Now it has also been ascer-
taned from the Iatter action that coal is not
only of dilferent specific gravity in different

mines, but of varying gravity from different.

vemns an the same mine.  This fact makes it
necessary to adjust the spiral separator at
will and immediately, so as to change the
speed at which 1t 1s run.  This T accomplish,
as [ have already stated, by interposing an
livans friction-cone or specd-changing means
between the spiral separator dnd the power-
shalt. By this speed-changing means, which
may be of any form that will accomplish the
purpose, [ ean treat any reasonably-sized mar
tertal or niatertel of varying gravity withequal
cffect and with the greatest precision and high-

est degree of perfection. Thisendcould not be

obtained if the machine were not rendered ea-

| puble of ¢hanging its speed as stated.

of course make no claim to speed - changing
means per se, but only to its employment in
this particular combiation. |

[ ¢lanm— | |

. A rotary'vertical shaft; in combination
with wspirnl way or floor having a steep piteh
toward the shaft supported by the same; and
meins Tor rotnting the suid shaft m the direc-
Lo e whiel the conl gravitates; and weeh-

10Q
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- “mesns for rotating the shalt and its equip-
~ mentsinthe direction in which the coal gravi-
IO

~ its equipments are rotated to suit the charac- |-

an inwa rdly-inclined

815,856 o

anism for ﬁhﬂﬂgi;if, at any desired moment, |
“the degree of spe

at which the shaft and 1ts
EqUIPIICHIS 878 rotated. to suit the character

or condition of the coal, slate, or other sub- b

gtances operated ypon. o .
2. A rotary vertical shaft; combination |
with a spiral way or floor su ported thereby;

tates; a catch-pan having downwardly and
inwardly inclined ways or floors, and having
wall extending outside |
of said spiral ways; 8 spiral way for the:
catch - pan intermediate of the spiral ways
first mentioned; and mechanism for chang-

ing the degree of speed at which the shaft and

e

ter or condition of the coal and slate or other
substances being operated upon.

2 The combination, for separating coal
and cognate Sipstanves, of & rotery vertical
shaft: a spiral way supported thereby; 2
catch-pan with steeply-inclined peripheral
walls: a spiral floor for each catch - pan;

- means for actuating the several operative

parts; and means for ch&n%iﬁg, at any de-

' sired moment, the degree of speed at which

the several parts are operated.
In testimony whereof I afhix my signature
in presence of two subscribing witnesses.
N ~FRANI§ NICHTER.
- Witnesses: R
Daxier R. REESE,
1. A. CLARK.
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