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.Z e. &ZZ whem it mgy coneern ' o
‘Be it known that 1, TALMADGE BLASS a

S "'-":--jé-cltlzen of the United Stetes and a resadent of
- Lebanon,in the county of Leb anon and State
gof Pennsylvame ‘have invented a new and

f.;;.}.-rlels of Whleh the tollowmg is.a full, cleer | B’ constitutes practically a perfect continua-

'- .':.i-_--;?'_*;.end exact description.

- ;;E '::; [G

- The invention relates to dewees fer the
- __eeneentra,tlen and Seperetlon of ores, coals,
~. . and other minerals carrying gangue or refuse
© o material which it is desirable to ‘separate
.+ from the said ores or other minerals having a

el - greater orless specific grewty tha,n such

11nproved device, and Fig. _
. - transverse eectlon teken preetwelly on the-

| 49

o engue or refuse material.”

. The purpose of the invention is t0 ¢ aup ment*_-
the difference in specific oravity between the | f]
" " mineral and the refuse material to be sepa- |
o rated by the action of centrlfucrel force while
< 2¢ the mmeral and its refuse 111aterlel are sus-
. pended in water, ‘the ultimate eb]ect being
o the ceneentra,twn and eeperetmn ef sueh-
R r;{mmerel from the refuse material. AR
- The invention consists in the nevel een--'
A f,-'-struet],en and combination -of the several
" parts, as will be hereinafter fully Set forth :
”.-end pointed out in‘the elaims.
. Reference is to be had to the eeeompeny—"
e 5-'5'__.:'-111g drewmc-*s forming a part of this specifica-
} tion,in. Whleh 5111'1113,1' characters of reference
L .:i'-.'?_'-.-'_-mdleete corresponding parts in all thefigures. | _
- . Figure 1 is a sectional side elevatlon of the || dere B and B’ are mounted to revolve ‘Wlthln

stetmnery circular cylinder C, having an

lme 22of Fig. 1.

oA represents a tubuler eheft mounted to"
_*-.';;i.'_';-fifﬁ”;turn in bearings 10 carried by
. ports1l,andone end of the se,ld sheft 1s closed,
w0 while the other or open end is in. reveluble
40 connection with a stand-pipe 12, adapted to
- supply water to the said shaft, the seld stand-
~ pipe being prewded with a velve 13.
- shaft A carries a conical outer cylinder B and

. an inner eylmder B“' of retlculeted or perfo—

reted material.
-The outer: e*jrlmder B is elosed eteept for

IRy ;j'an opening 14 at its receiving or contracted

- endanda larger opening 15 at, its d1seherge

- orlarger end, and there is sufficient space be-
© 50 tween the two ¢ ylinders B a,nd B’ to consti- |
~ 0 o-tute an annular chember 16. _
. forated or reticulated cylinder B’ is open at
-~ both ends; but its ends are made to abut

against the solid end portions of the outer

. R5: eylmder B, and the two cylinders B and B’ _
.-ﬂ-fff??j?:.zﬁ'f“f_-j-25_--?-7941'6 of the same forma,twn ‘but the ; inner per- { mey be eondueted wherever deelred while

: | Speelﬁcatlon of Letters Patent
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| tion thereof.
‘attached to the shaft A to turn therewithand
“are held a suitable distance apart to provide
| the chamber 16, as has been stated, by means

I of tubular arms or spokes 17, whleh ere made
“to radiate from hubs 17%, the said hubs being
‘secured in any a,pproved manner to the tubu—-
| lar shaft A. L
“The arms or epokes 17 are prewded Wlth
flanges 19 and 19* at their outer ends, the
anges 19 being secured to the inner face of o
the outer cylinder B and the flanges 192 to the
“Where
| the tubular arms or spokes 17 connect with,
‘their hubs 17* apertures 18 are made, bemg
‘in communication with the tubular shaft A, '

218 .4 Vertleel

‘the extension B? of the pert

lated inner eylinder B/, as is clearly shown in
 The bottom of this casing C is in- -
clined 1n opposite dir ections and at What may
“be termed its “rear’’ end is provided with a
~spout 22, facing the smaller ends of the cylin-
ders, and the forward lower portion of the

_eesmcr C 1s provided with a spout 222,
neath the spout 222 areceptacle D is leeeted '
“which may be att ached to the casing C, end-

‘this receptacle D is divided into two cem—_ -
partments 23 and 24, the compartment 23

‘being below. the ep(}ut 22* and the compart- '
'_ ment 24 forward thereof.
24 is"adapted to receive the heavier mineral
and the compartment 23 the lighter minerals:

suitable sup- | Fig. 1.

‘The

‘The inner per- |

Pe_,tented Jan. 29,

oy il foreted or ret].euleted eylmder B’ is prewded

with an extension B* at its discharge or larger -

end, the said extension being mede fast to
060

the outer face of the larger end portion of the

| outer cylinder B; but the extension B? of the

pparatus for: Seperetmg Mate- | said inner retleuleted or perforated cylinder

‘These cylinders B and B’ are

|

mner face of the inner cyhnder B,

so that water supplied to said shaft will enter

‘the said tubular spokes or arms 17 and will
pass out into the' chamber 16 between the
- | two eylmders B and B’ through apertures 20,
‘made in the outer end portions of the eeld

‘spokes or arms, as 1S elea,rly shown in the |
"dra,wmgs

1607. -

_'70. .

75

The delwefy or lerge]: ends of both C 1111-' |

inner partition 21, which meeely surrounds

orated or 1et10u— |

Be-

The compartment -

90'.-.

IQS . :..

The lighter minerals, as will be- described,
are conducied from the extension B? of the

inner cylinder B through the medium of the
‘spout 22 to the eompertment 23, the water |
‘passing off from the spout 22, and such fluid

110
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" rate themselves into layers or become strati-
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the heavier material is delivered to the com- |

partment 24 through the medium of the pipe
25, whose lower end enters the compartment
24 and whose upper portionis carried into the
forward or larger end of the innercylinder B’,
and the upper end 26 of this pipe 25 1s curved
in a direction opposite to the direction of ro-

tation of the cylinders, and the said upper

curved portion 26 of the said pipe lies close to

‘themesh of the said inner cylinder, asisshown

particularly in Fig. 2. This delivery-pipe 25
1s provided with a suitable gate or valve25?
near its lower end, and 1ts upper portion 1s
supported by brackets 24 of any approved
construction, attached ordinarily to the cas-
ing C. -

" The shaft A is provided with an attached
pulley 28, adapted to be connected with any
suitable source of power, and the pulley 28 1s
ordinarily placed outside of yet adjacent to
the casing C. A hopper 29, adapted to con-
tain the mineral to be separated,is located at
and above the rear or contracted -ends of the
said cylinders, and the hopper is provided
with a connected tubular spout 30, which ex-
tends- through the -opening 14 mnto the con-
tracted portion of the inner cylinder B’ as is
shown in Fig. 1, and this spout is provided
with a valve or a gate 31. |

A pipe.32, connected with any source -of
water-supply and provided with a valve 33,

is made to enter the spout 30 adjacent to.

where said spout connects with the hopper
29, so that the mineral as it passes from the
hopper to the cylinders is accompanied by
suttable quantities of water.

In Fig. 2 the casing C is shown supported
by attachment to longitudmal beams 34;
which in their turn are suitably supported.

The operation of the device 1s as follows:
The eylinders B and B’ arerevolved at the de-
sired speed, and the minerals to be separated
are placed in the hopper 29 and are washed
from the hopper by the water supplied at the
pipe 32. The minerals upon entering the
contracted end of the cylinder B’ take up
the circular motion of the-cylinders-and sepa-

fied according to the specific gravity of the
minerals to be separated, with the heaviest
material near the inner face of the cylinder
B’. The said cylinder is thus filled with
water and material in layers parallel with
the shaft A until the opening 15 1 the larger
head of the cylinders 1s reached, whereupon
the lighter material overflows with the water
into the perforated or reticulated extension
B2 of the inner cylinder B’, where again the
water is separated from the said lighter ma-

terial ‘and is thrown out through the perfo-

rated extension into the casing C, where it 1s
conducted by the spout 22 to any desired
point. The material thus separated from
the water passes, by means of the opposing
spout 222, into the compartment 23 of the

842,614

receptacle D. While the above operation 1s

in progress water under pressure- 1s Torced

from the stand-pipe 12 into the hollow shaft

A and connecting arms or spokes 17 into the
annular chamber 16 between the cylinders B
and B’. The water thus entering the cham-
ber 16 separates the heavy separated layers
of minerals from the surface of the inner cyl-

70

inder B’, allowing such material to descend

to the larger end of said cylinder B/, due to

the mcreased -centrifugal force at the larger
diameter of said cylinder, and at such point
the said heavy material is forced into the
upper end of the discharge-pipe 25 and 1s di-
rected thereby to the compartment 24 in the
receptacle D. In this manner a complete

separation is obtained of the heavy Ifrom

75

30

the light minerals, the difference in the weight

of the heavy :and the light materials bemg
augmented by the centrifugal force applied
while m the reticulated cylinder B’ and the
racketing-cylinder B. - | '

The means for forcing water under pres- -

sure against the material thrown outward
by centrifugal force when passing through
the device 1s an 1mportant part of the mven-
tion, as without it the material would be
thrown down in solid mass and proper sepa-
ration ‘would not take place. - The water is
under the same pressure the whole length of

the annular space and is forced through the

openings in the inner cylinderunder the same
pressure. The jets of water therefore have
the same force throughout the whole length
of the cylinder for lifting or agitating or hold-
ing 1n suspension the material acted upon.

The centrifugal force at the small end of the
cylinder is less than it 1s'at the large end on

Q0

95

I0C

account of having a slower peripheral speed.

‘The force of the water coming through the

perforations tends to hold the material bemng

separated in suspension at the small end of

the cylinder. Asthe material passes toward
the large or discharge end the centrifugal
force increases and overbalances the water-
pressure, so as to throw down the material
being separated. This takes place gradu-
ally as the material passes from the small
end to the large end-of the cylinder, the ma-

terial separatimg intolayers, with the heaviest

material to the ouside or near the mner face
of the cylinder. T _
Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— | _ -

1. In a device for separating materials,
means for containing the material, meansfor
exerting centrifugal force on :said material,
means for exertmg a constant force agamnst
sald material 1n a direction oppostte to the
centrifugal force sufficient to retam all-of said
material in ‘suspension in a stratified state,
and means for-separately removingithe strati-
fied material. |

2. In a device for separating materials, :a

- -
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- receiver for containing the material, means | ‘prising an inner conical reticulated or perfo-
. for revolving the receiver to subject the ma- | rated recelving-cylinder into which the ma- o
-~ terial to centrifugal force, means for forcing | terial is fed, an outer conical mmperforate

. fluid against the material in a direction oppo- | inclesing -cylinder arranged with respect to =~
-5 site to the centrifugal movement of the ma- | sald mner cylinder to provide an mntervening 70 =
- terial of sufficient resistance to retain all of chamber, means for revolving said cylinders

- sald material in suspension in a stratified | to subject the material to centritugal force, =

-+ state, and means for separately removing | means for forcing water mto chamber be-

- said stratified material. =~ ... . | tween said cylinders to exert its force
1o 3. Adevice for separating materials, com- through the inner cylinder against the ma- 75

- prising a reticulated or perforated receiver | terial thrown outward by the centrifugal |

- 1nto which the material is fed, means for-re- | force, and means for discharging from' the

- volving the receiver to subject the material | inner surface of the inner eylinder at approxi- -

- to centrifugal force, means for forcing fluid | mately its enlarged end the heavier material R
15 through the perforations in the cylinder | collected there by the centrifugal force. 8o

. against the material thrown outward by the | 8. A device for separating materials, com-

- " .centrifugal force to retain all of said material Prismg an inner conical reticulated or perfo-

- In'suspension in a stratified state. within said | rated receiving-cylinder into walch the ma-

~,, leceiver, and means for soparately removing | terial is fed, an outer conical imperforate in.

.20 said stratified material from said receiver. - | closing cylinder arranged with - respect: to 8g
4. A device for separating materials, com- | said mner cylinder to provide an intervening
. prising an inner reticulated ot perforated re- chamber, means for revolving said cylinders.

. ceiving=cylinder info which the material is to subject the material to centritugal force,

o Ted, :'ja,n'j.Outer*rimp'erforate'incl{:rsing-'cy1~i11'(f_ér,f-_ means for forcing water into chamber be-
25 'means for revolving said cylinder to subject | tween said ecylinders to exert 1ts - force go

_ the material to centrifugal for ce, and means | through the inner cylinder against the ma- =~
.. for forcing fluid through the receiving-cylin- | terial thrown outward by the centrifugal

- 'der against the material thrown outivard by | force, and a discharge-pipe having  its re-

. the centrifugal force. -~ - - | ceiving end lying within the enlarged end of =~
300 5. Addeviee for separating materials, com- ‘the inner cylinder adjacent to the same and gz
| prising an inner contcal reticulated or perfo- | facing in a direction opposite to the direction '
 rated receiving-cylinder into which the ma--| of rotation of said cylinder for carrying off

- terial is fed, an outer conical imperforate | the heavier material collected by the centri-
- inclosing cyhinder arranged. with respect to | fugal force. = [ A T
- 35 said inner cylinder to provide an mtervening | 9. A device for separating materials, COIM- 100
- chamber of even width throughout, -means | prising connected conical cylinders, one con- = -
"~ for revolving said eylinder: to subject “the | tained within the other, the inner cylinder
- material to centrifugal force, and means for | being perforated or reticulated and provided .-
- forecing fluid into the "'cha;mb'er._.betw_een_;S&idi's “with an extension at 1ts larger end beyond
. 40 cylinders to exert its force through the inner | the corresponding end: of the outer ¢ylinder, 105

. cylinder against the ‘material ‘thrown out- | the latter cylinder having end walls provided

... ward by the centrifugal force.” . = - |with openings, and the inner cylinder being -~
B A device for separating materials, com-~ | of less diameter than the outer cylinder form-
. prising connected-c{mic.&l'oyli_ndjers;-Onerc::m;- |'Ing an annular chamber between the two = .
45 tained within the other, the inner cylinder | closed at its ends by the end walls of the. rro

* " being perforated or reticulated and provided | outer cylinder, means for supplying material
- with an extension at its larger end beyond: | mingled with fluid to the contracted end of -
" the corresponding end of the outer cylinder, | the inner cylinder, means for simultaneously =
- the latter cylinder having openings at its end | revolving the said cylinders, means for sup- =
30 portions, and the ner cylinder being of less'| plying fluid under pressure to the space be- ris -
- diameter than the outer cylinder forming an | tween the cylinders, a discharge-pipe sup-
. annular chamber between the two closed at | ported at its receiving end within the en-

.+ - its ends and extending the full length of the'| larged end of the inner cylinder adjacent to-

- outereylinder, means for supplying material .| the same, the uppex-end of said pipe facing -
55 mingled with fluid to the contracted end of | in a direction opposite to the direction of ro- 120
. the inner cylinder, means for simultaneously: | tation of the cylinder, and a receptacle di- o
. revolving the said cylinders to subject, the | vided into compartments, one of which com-
~.material to centrifugal force, and means for | partments receives the material from ‘the -

- supplying ﬂui_d_"-underj-:_pressure' to the annular | casing and the other from the sald discharge--

6o chamber between the cylinders, ‘the {luid | pipe. U
. passing under pressure from said annular |- 10. A device for separating materials, com--
. chamber into the interior cylinder in a direc- | prising inner and outer revolving conical”
' tion opposite to that of the material when | cylinders, the outer cylinder being a jacket- -
- thrown outward by the centrifugal force. © | ing-cylinder and having openings in its end .
65 7. A device for separating materials, com--| walls, the opening In one end wall being: 130
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“larger than that in the other, the inner cylin- ing an intervening chamber, means for sup-

der being reticulated or perforated and open | plying the material to be separated to the 1n-
at its ends and engaging at said ends the end | ner cylinder, a central hollow shaft for rotat-
walls of the outer cylinder thereby forming | ing said cylinders, means for supplying fluid

s an annular chamber between the cylinders, | under pressure to said shaft, and hollow ra- 7o
means for revolving said cylinders together | dial arms on said shaft supporting said cylin-
in the same direction, and means for deliver- | ders and discharging the fluid mnto the cham-
ing fluid under pressure to the space between | ber formed between said eylinders.
the cylinders to cause the fluid to pass under 15. In a device for separating materials,

10 pressure into the inner cylinder aganst tie | an outer conical cylinder having its end walls 75
material thrown outward by the revelution | provided with central openings, an inner
of the cylinders. reticulated or perforated conical cylinder

11. A device for separating materials, com- | smaller in diameter than the outer cylinder
prising inner and outer revolving conical ¢yl- and having its ends engaging the end walls of

¢ inders, the outer cylinder having end walls | the outer cylinder forming an annular cham- 8o
provided with openings and the inner cylin- | ber between the cylinders, means for feeding
der being open at its ends and engaging at | the material and a fluid to the contracted end
said ends the end walls of the outer cylinder, | of the inner cylinder, a tubular shaft mount-
thereby forming an annular chamber between | ed to turn in suitable bearings and closed at

20 the cylinders, the inner cylinder being reticu- | one end, the other end of said shaft being 83
lated or perforated and the outer cylinder | revolubly connected with a pipe for supply- -

" being imperforate, means for revolving said | ing fluid under pressure, tubular arms radiat-
cylinders together in the same direction, | ing from and communicating with the tubu-
means for delivering fluid under pressure to | lar shaft; the said arms extending: through

25 the space between the cylinders, and a fixed | the wall of the inner cylinder and provided go
discharge-pipe for the heavier particles ex- | with flanges secured to the inner spaces of

tending within the larger portion of the inner | said cylinders, the arms having apertures mn
cylinder, having its upper end pointed in a | their outer end portions communicating with
direction opposite to the direction of rotation | the space between the cylinders. ,

30 of the eylinders, and having its lower end |  16. In a device for separating materials, 95
carried out from the cylinders for the deliv- | means for subjecting the material to centrii-
ery of the material received thereby:. ' ‘ugal force, means for simultaneously subject-

12. In a device for separating materials, a | ing said material to fluid-pressure 1n OpPOSI-
reticulated or perforated conical cylinder to | tion to said centrifugal force, means for sepa-

25 which the material and water is fed, an annu- | rately discharging the lighter and heavier 1co
lar chamber surrounding said cylinder, | materials thus separated by said forces, and
means for forcing fluid under pressure into | means for screening the tluid from said
said annular chamber and through the perfo- | lighter material by said centrifugal force.
rations in the cylinder against the material 17. In devices for separating materials, an

10 to hold the sanie in suspension} and means | inner conical cylinder open at its ends and 10¢
for revolving the cylinder, whereby the ma- | formed ot reticulated or perforated material,
terial thrown outward by the centrifugal force | an outer conical jacketing-cylinder having.
against the pressure of the fluid is caused to | end walls provided with central openings, the
separate into layers. - | inner cylinder being of less diameter than the

45 13. A device for separating materials, | outer cylinder and having 1ts open ends abut- 110
comprising a reticulated or perforated con- | ting against the end walls of the outer cylin-
ical cylinder for containing the material | der whereby an annular space is formed be-
mixed with a fluid, an annular chamber sur- | tween the cylinders, the inner cylinder being '

~ rounding said cylinder, means for forcing | provided with an extension at its larger end

so fluid under pressure into said annular cham- | secured to the outer face of the correspend- 113
ber to cause the fluid to pass under pressure | ing end wall of the outer cylinder, means for
through the perforated walls of the conical | revolving said cylinders, means for supplying
cylinder against the material to hold the | fluid under pressure to the space between the
same in suspension, means for revolving the | cylinders, and a delivery device for the heavy

55 said cylinder whereby the material is caused | material having its inlet end arranged with- 12c¢
to separate into layers with the heaviest near | in the larger end of the inner cylinder and
the inner face of the cylinder, the said cylin- | extending close to the inner surface of said
der having an inlet-opening for the material | cylinder. o _ |
at its smaller end, and a central discharge- | In testmony whereof I have signed my

" 6c opening at its larger end for the lighter mate- | name to this specification in the presence of 125
rial, and means for discharging the heavy | two subscribing witnesses. _
material. - | TALMADGE BLASS.

- 14. In a device for separating materials, Witnesses: | | '
an inner reticulated or perforated cylinder, T, C. CLARK,

05 an outer imperforate cylinder, the two form- M. R. SLoAN. -
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