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This invention relates to a centrifugal separator for 
separating solid material from a ?uid suspension thereof 
and pertains more speci?cally to a cyclone separator for 
removing scrap material, etc., from paper and textile 
waste in liquid suspension. ' 

in handling scrap paper and textile waste such as' 
string, yarn, thread, or scrap fabric, it is necessary pre 
paratory to reclaiming operations to separate from it as 
thoroughly as possible all foreign materials such as dirt, 
pieces of metal, glass, etc., and any other trash that may _ 
have become mixed with it. Since most of the unde 
sirable trash has a greater speci?c gravity than paper 
or textile scrap, it has been found that effective cleaning 
of such scrap can be accomplished by forming a slurry 
or suspension of the scrap in a ?uid such as water then 
passing the suspension through a centrifugal separator of 
the cyclone type. 

()ne object of the present invention is to provide a 
centrifugal separator of durable and economical construc 
iion adapted to clean such scrap effectively. 

Another object is to provide an improved valve and 
trap construction for such a separator. 

Other and further objects will be apparent from the 
drawing and from the description which follows. 

in the drawing: 
Fig. 1 is a view in side elevation, ‘partly broken away 

and in section, of one embodiment of the present inven 
tion; and 

Fig. 2 is a plan view of the embodiment shown in 
Fig. l. . v . 

In the embodiment shown in Figs. 1 and 2, the device 
includes a chamber 10 having a generally circular cross 
secti-onal con?guration, the upper portion of which is 
generally cylindrical and provided with a conical exten 
sion 12 at its lower end. Chamber 10 is supported ona 
plurality of angle iron leg members 14, 14 which are 
secured to chamber 10 by any suitable means as by weld 
ing. Adjacent the upperend of chamber 10 is provided 
an inlet 16 for the ?uid suspension of solid material 
which is to be treated, inlet 16 being tangential to the 
wall of chamber 10. 

Also adjacen't'the upper end of chamber 10 and dis 
posed centrally thereof is a main outlet 18 for the ?uid 
suspension from which the undesirable trash has been 
separated. Outlet 18 extends through the upper closed 
end of chamber 10 preferably to a point below inlet 16, 
as shown in Fig. 1. At the opposite end of the cham 
her there is provided a second outlet at the apex of 
conical extension 12, this outletpermitting passage of 
the trash separated from the ?uid suspension. 7 
Mounted below chamber 10 and conical extension 12 

and ‘communicating therewith through the second outlet 
at the apex of the conical extension is a trap 20 having 
an exit aperture in its lower end provided with a closure 
22 which can be actuated manually to and from an open 
and closed position by means of toggle arm 24. Means 
for ?ushing trap 29 is provided in the form of an inlet’ 
26 and outlet 28 through which water or other ?ushing 
?uid may be passed. 
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In order to close off trap 20 from chamber 10 and 
conical extension 12 there is provided valve 30 of the 
direct acting type having a yieldable sealing gasket 32 
of rubber-like material mounted around its periphery. 
Valve 30 is mounted for movement within chamber 10 
and conical extension 12 along the axis thereof to and 
from open and closed position. Means for actuating 
valve 30 is provided in the form of a pneumatic or hy 
draulic cylinder 34 and piston 36, valve 39 being con 
nected to piston 36 by means of connecting rod 38. 
Cylinder 34 is mounted within a generally circular hous 
ing 40 which is supported within chamber 10 by means 
of three equi-spaced hollow tubular struts or legs 42, 
42 through one of which the supply lines 44, 46 for the 
pressure ?uid for actuating piston 36 may conveniently 
be led. Control valve 48 for controlling the ?ow of 
pressure ?uid to cylinder 34 is mounted on one of angle 
iron legs 14 externally of chamber 10. 

In order to control the ?ow of ?uid suspension within 
chamber 10 and to minimize the pressure differential at 
the outlet closed by valve 30, a conical ba?le 50 of gen 
erally circular con?guration is mounted above the valve 
and ?xedly secured to housing 40 within chamber 10. 
In order to provide the desired minimum pressure differ 
ential between chamber 10 and trap 20 it is essential that 
baf?e v5t) have a diameter at least as great as the diam 
eters of any of the outlets from chamber 10, outlet 18 
and the outlet into trap 20. Furthermore, in order to 
provide for the desired ?ow of ?uid suspension within 
chamber 10 and to permit e?fective separation of trash 
from the suspension, it is essential that bathe 50 be spaced 
from the wall of chamber 10 by a distance equal to at 
least one-tenth the diameter of said chamber. 

In operation of the device, valve 30 is maintained in 
the open position as shown in Fig. 1 while closure 22 is 
in the closed position, trap 20 being ?lled with water. 
The stream of ?uid suspension of scrap material is then 
introduced under pressure through inlet 16, the stream 
descending spirally within chamber 10, forming a vortex 
within the chamber. Portions of the stream involute 
or turn inwardly upon themselves at all points below 
outlet 18 and above baf?e 50 to rise upwardly through 
the center of chamber 10 and pass outwardly through 
main outlet 18. Because of the centrifugal forces de 
veloped by the vortex and its reversal of ?ow, the heavier 
pieces of trash are thrown outwardly and fall, through 
the outlet beneath valve 30, accumulating in trap 20. 
When su?icient trash has accumulated in trap 20, valve 
30 is closed by actuating control valve 48. Fixed ba?le 
50 not only facilitates the opening and closing of valve 
30 by protecting or shielding it from the upward pres 
sure developed by the vortex but also tends to stabilize 
the vortex and to prevent changes in the ?ow pattern 
and/or velocity during opening and closing of the valve. 

After closing valve 30, if it is desired to drain the ?uid 
from trap 20 before opening closure 22, this may be done 
with outlet pipe 28; in any case, closure 22 is opened 
for a short time to permit discharged of the trash from 
trap 29. During the closing of closure 22, a stream of 
water is introduced through pipe 26 to ?ush the interior 
of trap 20 and remove any remaining small particles of 
trash which failed to fall out through the exit aperture 
at the bottom of the trap. This wash water also cleans 
the seating face of closure 22. When trap 20 has been 
thoroughly washed or ?ushed, closure 22 and outlet 28 
are closed, permitting the trap to ?ll with water. As 
soon as the trap has been ?lled, valve 30 is again opened 
by actuating control valve 48, and any trash which has 
been accumulated on the upper surface of valve 30 while 
it has been closed for the short time necessary to empty 
trap 20 readily slides off the sloping conical upper face 
of valve 30 and passes through the outlet into the trap. 



Faceless. 
'It is unnecessary to interrupt the ?ow of ?uid suspen 

sion through inlet 16 or outlet'18 at anytime, the con 
struction and arrangement of ?xed baffle 50, valve 30 
and trap 20 facilitating removal of trash at any desired 
intervals without interruption of the operation of the 
device. 

It will be noted that in the normal operating condi 
tion with valve 30 open, the valve stemis fully. housed 
within surrounding casing of substantial diameter. This 
has‘ been found to be advantageous in that a-smalldiam 
eter part extending longitudinally of the'chamber, as the 
valve stem, is apt in time to become wrapped'and fouled 
with string or stringy waste due to the rotation of the 
waste suspensio'nabout the axis. of the chamber. >It will, 
alsobe observed that the particular. valve arrangement 
shown provides, when the valve 30 i'sv open, :in effect ‘a 
second baf?e, the valveitself having a 'diameter- between 
that of the main baf?eSOand thato?thenutlet into. the 

may besubstituted to advantage for-the: open'ivalve v30 in 
case a rotary or other type valve is-used. . It‘shoul‘d be 
noted, however, that a direct acting valve ‘of the type 
shown is ‘preferred since it provides an automatic safety 
feature. Baffle 5t) effectively shields valve 30 from the 
action of the vortex when valve 30 is in the ‘closed posi 
tion, so that substantial downward pressure is provided 
to keep valve ‘30 closed when closure22 is open.‘ By 
suitable choice of the size of piston 36‘and of'the work 
ing pressure of the actuating'?uid within cylinder 34, it 
will be impossible to open valve 30_‘until closure‘22'has 
been closed and trap 20‘ has been at least partly ?lled‘ 
with water from pipe 26 to increase the pressure on ‘the 
bottom of valve 30 above atmospheric pressure. 
The ‘location of the main ba?ie 50 just above the sh'o‘rt 

conical base portion 12 of-the chamber is preferred, 
although not essential. 
to; preventany substantial out?ow'toward outlet ‘18 from 
the‘ conical base'po‘rtion of' the chamber beneath as it 
blocks the upward ?ow portion o'fth‘e vortex. 

Although speci?c embodiments vof the ‘invention have 
been described herein, it is not intended to limit ‘the in 
vention solely thereto, but to include all of the obvious 
variations and modi?cations within the spirit and scope 
of the appended claims. 

I'claim: 
1. A centrifugal separator for separatingsolid mate 

rial from a ?uid suspension thereof‘comprising anelon 
gated chamberhaving a circular. cross-sectionalcon?g 
uration, an;inlet adjacentone. end of said c'hambentan 
gential to the wall thereof for introducing a. stream of 
said ?uid suspension, .21 ?rst outlet for the solid material 
separated from said suspension at the end .ofsaid cham-, 
ber opposite the inlet end, said chamber having a pore 
tion of conical con?guration at the end opposite the inlet 
end, a secondoutlet for fluid suspension opposite said 
?rst outlet, a valve'member ‘for closing said ?rst outlet, 
and a ?xed imperforate baffle mounted in _said chamber 
between said ?rst and second outlets adjacent the conical 
portion, said ba?ie havinga diameter greater than the 
diameter of said outlets and being spaced from the wall. 
of said chamber by a distance equal to at least one-tenth 
the dlarneter of said chamber, and said valve being mov 
able axially of said chamber. to andv from openan'd 
closed position between said .baf?e and said ?rst outlet. 

2. A centrifugal separator as . de?ned in claim 1 in 
which means for actuating said valve member is mounted 
in ?xed position between said ba?le and: said ?rst Outlet. 

In this location the 'ba?ie serves 
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3. A centrifugal separator for separating solid mate 

rial f‘ro‘m a fluid suspension thereof comprising an elon 
gated chamber having a circular cross-sectional con?g 
uration, an inlet adjacent one end of said chamber tan 
gential to‘ the wall thereof for introducing a stream of 
said ?uid suspension, a ?rst outlet for the solid material 
separated from said suspension at the end of said cham 
ber opposite the inlet end, said chamber having a por 
tion of conical con?guration at the end opposite the inlet 
end, a trap communicating with said chamber through 
said ?rst o'utlet, said trap having an exit aperture and a 
closure therefor, a second outlet from said chamber for 
?uid suspension opposite said ?rst outlet, a valve mem 
ber closing said ?rst outlet, said valve member being mov 
able axially of and wholly within said chamber to and 
from open and closed position, and a ?xed imperforate 
bathe-mounted in said chamber between said ?rst ‘and 
second outlets adjacent the conical portion, said baf?e. 
having adiameter greater than the diameter of said ?rst 
outlet/andbeing spaced from the wall of said chamber 
by a distance equal to at least one-tenth the diameter of 
said chamber. I ' 

4. A centrifugal separator as de?ned in claim 3 in 
cluding means for ?ushing said trap. 

5. A centrifugal separator for separating solid mate 
rialfrom a liquid suspension thereof comprising an elon 
gated, generally cylindrical chamber having a conical 
extension at its lower end, an inlet adjacent the upper - .. 
end of said chamber tangential to the cylindrical wall 
thereof for introducing a stream of said liquid suspen~ 
sion, a ?rst outlet-at the apex of said conical portion for 
passing solid material separated from said liquid sus 
pension, a main outlet for said liquid suspension dis 
posed centrally of said chamber adjacent its upper end, 
a valve member closing said ?rst outlet mounted within 
said chamber for movement axially thereof to and'from 
open andclosed' position, a?xed ba?le mounted centrally 
within said chamber spaced above ‘said ?rst outlet and 
said valve member adjacent said conical extension, said 
baffle having a diameter at least .as great as said ?rst 
outlet and'having its margin spaced from the wall of 
said chamber by a distance equal ‘to at least one-tenth the 
diameter of said chamber, actuating means for moving 
said valve member to and from open and closed position, 
s‘aidactuating‘means being mounted in ?xed position in 
said chamber beneath said ba?ie, a trap mounted be 
neath said chamber‘ and communicating therewith through 
said?rst outlet, said‘traphaving anexit aperture adja 
cent its. bottom and av vclosure for said aperture, and 
means for flushing said trap. 

6. A ‘centrifugal separator as de?ned in claim 5 in 
which vsaid actuating means includes hydraulic means in 
which the hydraulic pressure is limited to exert a force 
on said valve less ‘than the pressure drop across said 
valve member when said closure is open to the atmos 
phere. 
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