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' UNITED STATES PATENT OFFICE.,

WILLIAM H. BRADLEY, OF CHICAGO, ILLINOIS,

SEPARATOR.

Specification of Letters Patent. Patented .J une 21, 1910.

Application filed September 14, 1908, Serial No. 452,964,

To all whom, it may concern:

‘Be it known that I, Wrroiam H. BRADLEY,

a citizen of the United States, residing at
Chicago; in the county of Cook and State
of Tllinois, have invented a new and useful

Improvement in Separators, of which the

My invention relates particularly to cen-

following is a specification..

trifugal machines adapted for separating
solids from liquids; and my primary object

18 to pyovide a centrifugal machine which

will operate éffectively-and economically to
separate solid matter in a finely divided

state from water in which the solid matter

It may be preliminarily
cording to a process for preparing peat in-
vented by |
tical state of fluidity and uniform quality
and consistency, and is then subjected to
centrifugal action to separate the peat from

1s practically suspended.

the water of suspension. The centrifugal
machine herein described may be very use--

fully employed for such a purpose.

The accompanying drawings illustrate the
preferred embodiment of my invention.

In the drawings—Iigure 1 represents a
broke™ vertical sectional view of a centrif-
ugal ‘separator constructed in . accordance
with my invention; Fig. 2, an inner or lower
tace view of the casing-top empioyed; Fig.
3, 2 plan view showing the interior of the
machine, the casing-top and the removable
flange of the lower or main’ casing-section

being removed ; Fig. 4, a bottom view of the
lower or main casing-section; Fig. 5, a plan

view of the hub which supports and 1s re-

movably connected with the lower casing-
geetion; If1g.. 6, a broken elevational view of -

said.hub and the lower portion oi the lower
casnig-section ; and Fig. 7, a bottom view of
an nternal deflector or spreader -employed,
sa1id member serving also as a spacing mem-
ber located between the hub of the casIng -
top and the central portion of the lower cas-

- ing-section. .

- In the construction illustrated, A repre-

sents a hub or base-miember of a rotary cas-
LI . 1 L ' .
ing sy AL

2 A% a lower casing-section mounted on
sald hub; A2 the upper casing-section which
1 firmly secured to and rotatable with the

lower casing-section; A, a spreader and

- spacing member interposed between the in-

let with which the upper casing-member is

stated that ac-

me, the peat is reduced to a prac- -

]

vided with an’'inner

nular lip with which

Ny,

| the lower casing-member is provided; A%,

substantially radial division plates confined

-between the upper and lower casing-menmn-
bers;

and A°, AS anti-friction bearings for
the vertically disposed*shaft A" upon which
the hub A i1s mounted. ° '

- The inlet to the machine is through a pipe
1 which is suitably connected with the cas-
1ng-top A* so as not to interfere with the
| rotation- of the casing; the outlet for the

in a plastic condition, is through a periph-
eral channel 2 between the peripheral por-
tions of the bottom and top sections of the

peat or other solid material, which cIerges

annular space 3 and radial passages 4 ex-
tending therefrom which are formed in the

upper portion of the hub A. ' |
~ The lower casing-section A comprises

‘a hub-portion 5 and an upwardly flaring

conical wall 6 having at its perlphery an up-
turned flange 7 upon which are removably
secured flange-sections 8, 9 and 10. The hub
A 1s finnly secured on the upper end of the
shaft A7, and between the radial channels 4

of the hub are projections 11 which are re-

celved 1n recesses 12 with which the lower

face of the hub-portion of casing-section Al

1s provided. ‘The upward projections 11 of
the hub A are cut away or recessed
erally, as indicated at 13, and the
tion of the casing-section A*

sponding flange 14, accommodated by said

recess. Thus the hub A and the hub-portion-
of the casing-section A*

have a stepped en-
gagement which prevent anv rotation of
said parts with relation to each other and
which will also prevent any shifting from
axial alinement. The central portion of the
hub A is provided at the upper side of the
hub with a socket which receives a threaded
bolt or rod 15 which extends ~upwardly

‘through the hubs of the spreader A3 and the
topeasing-section A? ‘and bind the parts to-
gether. The lower casing-section A is pro-

vided on its lower side with radial strength-
ening ribs 16.  The upturned flange 7 is pro-

peripheral groove or re-
cess 17 which receives a corresponding an-
the flange-section 8 is
provided. The flange-section 8 is secured to
the fiange 7 by bolts 18. The flange-sections
J and 10 are joined by screw connections, as

. 18 | shown in Fig. 1.
66 provided and the water outlet with which | |

The casing-top A? comprises a down-

casing; and the water outlet is through an

periph-
hub-por- .
has a corre-
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wardly flaring hollow conical wall 19 pro-
vided at its upper end with a hollow boss 20
in which 1s secured a bearing 21 for the pipe
1: an outwardly turned flange 22 at the

tower end of said conical wall 19, carrving

an upturned flange 23: removable flange-
sections 24 and 25 carried by the flange 23:
a plurality of approximatelv radial internal

ribs 26 (Iigs. 1 and 2) formed integral with *

the casing-top and having formed integral
with their inner ends a hub 27: a pluralitv

. — e e —r——
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out undue shock. The internal ribs 26 of

the casing-top are cut away at the top por-
tions of their inner edges. as indicated at 41,

and the hub 27 is carried bv the extensions
12 at the lower portions of the ribs 26. The
mner portions of the ribs 26 are curved with
a view to aiding: the entering fluid to be
given-a rotary motion without undye shock.

. From the description thus far given, it
will appear that above the hub 27 of the

~separator A®1s an unobstructed central space

of approximately radial shorter internal
~that the construction is adapted to permit

ribs 28 located between the ribs 26: and a
plurality of external strengthening ribs 29

remforcing the conical wall 19 and the

flainge 28. " The horizontal flange 22 of the
casing-section A? is provided with perfora-
tions 30 through which extend posts or holts
31-whose lower ends have screw connection
with the casing-section A and whose upper
ends are equipped with nuts 82.

The spreader A® comprises a horizontal
cdisk 33 having a central hub with a perfora-

tion therethrough to receive the central bolt ;

and depending substantiallv radial -
flanges 34 which space the disk 33 the de- ' ripheral channel 2 to converge inwardly and-
-upwardiy. The purpose is to provide such

resistance as mayv be necessarv to secure the

15

sired distance above the central outlet 35 of
the lower casing-section AL The lower ends

43 to, accommodate the entering fluid. and

the fluid to spread from the space 43 between

the internal ribs of the casing-top and over
the edges of the disk 33. where the fluid
- enters the annular separating zone 44 which.

as has been indicated. is croszed by the divi-

“slon plates A% Outside of the annular sepa-

of the fianges 34 are notched. as indicated at -

36G. thereby affording horizontal shoulders
hub-portion of the casing-section A, and

wall of the central outlet 35.
edges of the flanges 34 converge down-

beyond the flanges 84 and is provided with

rating zone 44 is a tapering annular coh-

pacting zone 45 which terminates in the an-

nular peripheral channel 2. As shown, the
flanges carried by the peripheral members
of the lower and upper casing-sections are
so shaped and disposed as to cause the pe-

desired compacting result upon the issuing

- peat. so that the peat will be self-sealing

~which rest upon the upper surface of the = and thus prevent the fluid—that is. the water

carrving the peat in suspension—from fore-

vertical shoulders which bear against the | ing its way through the annnlar peripheral

The lateral |

outlet provided for the plastic peat.” The

~outer edges of the flanges 34 of the separator

_peripheralf @otihes 37 which receive the

inner upper corner portions of the divi-
sion plates A* The division plates A*
have their upper portions. confined be-

tween the disk 33 and the flange 22 of the

plates..» The lateral edges of the division
plates are substantiallvy vertical. and the
lower . edges incline downwardlvy and in-

~wardly. g0 as to conform to the flare of the

wall 6 of the lower casing-section. The wall
6 of the lower casing-section iz equipped
with lugs 39, which confine =aid division
plates. - _
As has been indicated. the internal flanges
28 of the casing-top stop short of the axis of

the casing-top. so that the inner vertical _ not «
~ever, m the present application.

edaes 40 of said flanges 28 are separated by
a considerable space, as appears from Fig,

Y N

rihs are curved or offset backwardly from

2. The 1nner portions of said flanges or

“wardly, so that the flanges may be said to ' A® do not reach quite to the inner vertical

taper downwardly. The outer margin of = edges of the division plates A% so that a

the disk 33 of the spreader A3 projects comparatively small unobstructed annular

space 45 1s afforded. which tends to equalize
the passage of the water between the inter-

- nal vanes or flanges of the machine.

It 1s desirable to construct the bearings
A% A% o as to allow a.certain freedom of

70

g |

80

90

100

105

movement to the shaft A7 1n order that the

upper casing-section A2 the flange 22 heing © machine. which rotates at a very rapid speed.

provided with notches 38 which receive the . may find its own center. assuming that the

upper outer corner portions of said division = machine is not perfectly halanced. as is very
~apt to be the case where ordinarv methods

~of construetiv

J\nere followed. For this pur-
d of the shaft A7 is con-

poses the lower
v anti-friction balls 16

fined horizontally

confined in a fixed hox or run-wav 47: and

the upper portion of the shaft passes through
a floating. anti-friction bearinend48 confined
by springs 49. the hearing 48 supporting the

"hub A and itself rotating upon the anti-

- friction bearing 50 carried bv the base-cast-

the direction of rotation of the casing. as

appears froue Fie, 2. so that the fld enter-

iy the machine will be set 1n motion with- |

g 51. This feature 1s not claimed. how-

In practice, it 1s usnally desirable to pro-

- vide means for conveving the plastic peat

from the annular peripheral channel 2. For
this purpose. I have shown a plow or blade

52 dipping 1into the open upper end of the

peripheral channel 2 and provided with a

110

115
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passage or conduit 53 through which the | through which the peat may pass and which
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material is forced as it is shaved or cut from
the channel 2. The plow is shown adjust-
ably supported. on inclined rods 54, whose
inelination corresponds with the inchination
of the upper portion of the channel 2, so
that-the plow or blade may be adjusted to
cut to any desired depth in the channel 2.

The operation will be readily understood
from the foregoing detailed description.

Fluid, such as water carrying peat in sus-

pension (ordinarily of about the consistency

of cream), enters the machine from the top

throuoh the central vertical inlet pipe 1,
y ,

spreads into the chambers between the 1in-

ternal ribs of the rasing-top, acquiring the
rotary motion of the casing, and passes over

the peripheral edge of the disk 33 of the

spreader A% into the annular separating

zone 44 of the machine, the fluid being con-
fined aguzinst eddying and washing move-
ments by the. division plates 44. Prepara-
torily, the channel 2 is filled with a tem-
porary packing 55 of dirt, clay or other
snitable substane, -adapted to seal the chan-

nel. As the flaid rétates with the machine,

the solid particles of the peai are thrown
into the compacting zone 45 and then forced

“into the peripheral channel 2, forcing the

preparatorily placed wielding packing ahead
of it. The water, undér the head of fluid
back of it, passes through the central outlet
235 of the lower casing-section and emerges

through the radial openings 4 of the hub A..

As the operation proceeds, the peat main-
tains the sealing of the channel 2, so- that
the flnid cannot pass directly through the

machine. Moreover, as has been indicated,

the division plates A* prevent the fluid from
washing against the compacling peat in the

compacting zone 45, thus aiding 1n prevent-
mg the seal from bemg broken. 'he resist-

ance aflorded {o the passage of the peat
through the channel 2 may be varied by
varying the position of the plow 32, and also
mav be varied by varying the extent ot the
fAanges flanking the annular permipheral chan-

nel.  That is fo°say, the removable flange-
sections may be removed according to neces-

ity or expediency, depending upon the qual-
ity and consistency of the flnid being oper-

ated upon. In the operation of the ma-

chine, it is mmportant that care be taken to

 have the fluid which is to be subjected to

centrifugal action of uniform quahty and

consistency and also to prevent any fibrous
substarices entering the machine with the

. R o T | |
fluid, such as might create minute channels

throueh the sealing material - contamed 1n
the annular peripheral channel 2, which
wonld defeat the object . of the machine.
While 1t 38 preferred to employ & peripheral

peat-outiet In the machine which 18 com-

cpletely annular in form, it 1s obvious that
any substantial peripheral outlet or outlets i set forth, comprising a rotary casing having 130

65

will . serve to render the peat self-sealing
against the passage of the liquid behind. it,
would be within the scope of my invention.
Also, while it 1s preferred to have the pe- -4
ripheral channel 2 curved upwardly or made
angular (considering a vertical cross-section

of the machine). 1t 1s hikewise obvious that=
the peripheral flanges of the casing-sectigns |
of the machine may become rudimentary, the -«
outlet channel for the peat being sufficiently -
contracted in any desired manner to render .
the peat self-sealing in its passage there-

through.. - ,

The  foregoing detailed description has gq
been . given for clearness of understanding
only, and no undue limitation should be
understood theretrom. A
- What I regard as niew, and desire to se- -
cure by Letters Patent, 1s— . . 35l
1. A centrifugal machine for the purpose
sett forth, comprising a rotary casing
equipped with an inlet conduit for the flmd
to be separated and equipped with a water
outlet, a peripheral conduit adapted to be gg
sealed by the issuing solid, a compacting

zone inside said peripheral conduit and

communicating therewith, and a separating

{ zone -inside sald compacting zone having

closely-related division walls erossing 1t and g5

~adapted to prevent the solid material from

being washed from said compacting zone.
9. A centrifugal machine for the purpose

set  forth, comprising a rotary casing

equipped with an 1nlet conduit for the fluid 190
to be separated and equipped with an out-
let water conduit, a peripheral conduit of .
bent or curved. contour adapted to- cause

the issuing solid to maintain:a seal therein,
and closely related division walls encircled 1905
by said peripheral outlet and protecting-the

same from washing action of the hquid.

'3, A centrifugal machine for the purpose
setr forth, comprising a rotary casing having
an outwardly and upwardly converging lower 110

wall and a downwardly and outwardly con-

verging vpper wall, inlet and outlet conduits
connected with the npper and lower central
portions of said casing and adapted fo per-
mit entrance of the fluid to be separated 115

and exit of the water of suspension, and an
annular peripheral outlet between the perime-

eters of said converging walls adapted to

maintain 2 seal of the issuing sehd theremn.

4. A centrifugal machine for the purpose 120

set forth, comprising a rotary casing having

therein an annular separating zone, and an
outlet condnit leading from said separating
rone and having an upturned orifice and

Cinner inlet and outlet conduits . connected 125

with said casing and adapted to perimit en-
trance of the fluld to be separated and exit

of the water of snspension.

5. A centritugal machine for the purpose



%
can}*ergin% upper and lower walls and a
peripheral channel between the perimeters

thereof, a central inlet conduit connected
with the upper wall. an outlet conduit con-
nected with the lower wall, and a spreader

interposed between  the inlet and outlet:

1

conduits. v ._
6. A centrifuga] ntachine for the purpose
- isetrforth, comprising a rotary casing having
.10 converging upper and lower walls and a
peripheral channel between the perimeters

of said walls adapted to maintain a seal

therein of the issuing. solid, a central inlet |

conduit connected with the upper wall of the
~casing. a central outlet conduit,

with the lower wall of the casing, 4 spreader

interposed between the inlet and outlet con- !

duits. and division walls adapted to prevent

the fluid from washing the seal from “said |

peripheral channel.

pose set forth, the combination of an upper
casing-section having a downwardly flaring
wall. a lower casing-section having an up-
wardly flaring wall, a peripheral conduit
between the perimeters of said casing-sec-
tions, division-plates interposed between said
casing-sections, inlet and outlet conduits con-
nected with the upper and lower portions
of said casing-sections. and a spreader in-
terposed hetween said inlet and outlet con-
duits, |

8. In a centrifugal machine for the pur-
pose et forth, the combination of an upper

to
Wiyl

390

verging wall, a lower casing-section having
an upwardly converging wall, said casing-

sections forming a tapering peripheral out- |

let between thelr peripheral portions, inlet
10
- tral portions of said casing-sections, a
<preader ‘interposed between said inlet and
- outlet conduits, and division walls confining
the flmid against washing action with rela-
tion to said peripheral outlet. o
¢. In a centrifugal machine for the pur-
pose set forth. the combination of a lower
casing-section having a converging wall and
a peripheral flange, an upper casing-section
having a converging wall and a peripheral
flange co-acting with said first-named pe-
rpheral flange and forming therewith a pe-

45

o0

ripheral. outlet. inlet and outlet conduits .

connected with the central portions of said

55 casing-sections, and internal means adapted

to confine the fluid against a washing action

with relation to said peripheral outlet.
10. A centrifugal machine, comprising a
rotary casing equipped with a peripheral
60
the resistance upon the issuing solid may

be varied, division walls serving to prevent

washing of the fluid against the seal in said |
outlet conduits con-

conduit. and inlet an

nnected

o

casing-section having a downwardly con-

and outlet conduits connected with the cen-.

conduit having a removable section, whereby |

. In a centrifugal machine for the pur- |

f—rrar e —
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| mit entrance of fluid to be

sections affording between them a

f
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| separated and
exit of the water of suspension. L

11. A centrifugal machine, comprising a
rotary casing provided with a peripheral
outlet and with inner inlet and outiet con- 54
duits, means for preventing a washing ac-
tion with relation to a seal in said peripheral
outlet, and means for varying the resistance:
of a solid issuing through said peripheral-
outlet. - | . ns

12. In a centrifugal machine for the pur-
pose set forth, the combination of a hub, a
lower casing-section mounted thereon, a
water outlet being provided between said
hub and said lower casing-section, a spreader
located above said water inlet, and an upper
casing-section surmounting said spreader
and equipped with a fluid inlet, the periph-
eral portions of said upper and lower casing-
peripherai

80

85
utlet for solid material. -
}3. In a centrifugal machine for the pur-
pose set forth, the combination of a lower
casing-sectlon provided with a central out-
let, a spreader disposed above said outlet,
an upper casing-section provided with a
fluid-inlet. the peripheral portions of said

o0

upper and lower casing-sections affording

between them a peripheral outlet for solid
material. and division plates confined be-
tween sald casing - sections and encircling
sald spreader. -~ |

14. In a centrifugal machine for the pur-
pose set forth, the combination of a lower
casing-section provided with-a substantially
central outlet, an upper casing-section pro-

2

100

i vided with a central fluid-inlet, the periph-

eral portions of said casing-sections afford-
ing between them a peripheral cutlet for
20lid material, i.ntemaP ribs carried by said
upper casing-section, and a spreader located
beneath said internal ribs and above the
central outlet of said lower casing-section.

i5. In a centrifugal machine for the pur-
pose set forth, the combination of upper and

105

110

lower casing-sections having converging :

walls and having their perimeters spaced to

- afford between them a peripheral outlet for
- solid material, a fluid inlet-conduit connect-

ed with the upper casing-section, a water 115
outlet-conduit connected with the lower cas-
Ing-section, a central spreader interposed be-
tween -sald fluid-inlet and said water-outlet,
internal ribs carried by the upper casing-
section, and division

| _ lates ranged about 120
said spreader and con

_ ed between the up-
per and lower casing-sections. .

16. A centrifugal machine for the pur-

ose set forth, comprising a rotary casing
Eaving' converging upper and lower walls
and having their peripheral portions spaced
to afford a peripheral outlet for solid mate-
rial. mlet and outlet Buid-conduits conneet-
ed with said cdsing-sections, Internal ribs

3235

65 nected with said casing and serving to per- | carried by the casing, said ribs torminatiog 136
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so as to afford a central chamber beneath the

intet-condurt, and a spreader located be-

neath said central chamber.

17. In a centrifugal machine for the pur-
pose set forth, the combination of a lower
asing-section equipped with a central out-
let, a spreader located some distance above
said outlet and having flanges bearing upon
the lower casing- 5ectlmh an upper casing-
section whose perimeter forms with the per-

~1meter of the lower casing- %ehml 3! I}Li‘lph-

eral otitlet for solid material; and means ¢
curing said upper and lower mqmg-fsmti_ons
together. |

18. t centrlfuga] machine for the pur-
pose set forth, comprising upper and lower
casing - sections having corr**em*nm walls

- for med with a per].pheml outlet for solid

material,
with the central portion of the upper casing-
section, internal flanges within the upper

a  fluad

inlet-conduit cmmu:t&,d

caASINg- section having “eurved Imner portions

~ada sted to set the enternw fiuid 1 rotary

25

30

- notwn without undue shnc-lz; anda

Spreade}:
beneath said flanges. -
19. In a centrifugal machine, the combi-
nation of upper and lower casing-sectigns
equipped with inlet and outlet conduits for
fluid, and removable flanges carried by said
:151*1,9; -sections and .;Lffordmg between them
a peripheral ccmdmt for sahd material.

d

R

20. In a centrifugal machine for the pur-

pose set forth, the combination of upper and

lower casing- sections provided with inlet
and outlet conduits for fluid, and removable
flanges carried by the pemphemes of said

39

casing-sections and affording. between them.

2 converging peripheral outle‘t for solid ma-
terial.

21. In a centrifugal nmehme for the pur-
pose set forth, the ‘combination of a rotary
casing pI‘OVld&d with-an inlet for the fluid
to be separated and provided with an outlet

conduit for water, a peripheral outlet for

the separated solid adapted to be sealed by

-the issuing solid, and a tempm ary packing

1in said peripher al outlet.
92. In a centrifugal machine for the pur

rpoae set. forth, the combination of a rotary
easing pr ovided with an inlet conduit for

the fluid to be separated and provided with

an outlet conduit for water, a peripheral

outlet for the separated Sohd adapted to be
sealed by the issuing solid, and cleselv re-
lated division walls_encircled by said pe-
ripheral outlet and adapted to prevent the
ﬂmd from washing away the material seal-
ing the said peripheral outlet. '
WILLIAM H. BRADLEY

In presence of—

Barpa A. SCHAEFER,

A. U. THormsN.,

4G
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