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3 Claims.

1

This invention relates to continuous centri-
fuges of the type adapted to be used in separating
solids and liquids and more particularly to an
improved inter-stage washing means for such
centrifuges. Structures embodying the inven-
tion are particularly useful in two-stage cen-
trifuges wherein separation is effected by the co-
operative action of solid centrifuge bowls and
screw conveyor scrolls rotatable with respect to
the bowl, such as for example, the centrifuges
disclosed in the copending applications of Rob-
ert C. Ried and Chester L. Knowles, Serial No.
84,638 filed March 31, 1949, now abandoned, and
application Serial No. 84,516, filed by Otto R.
Kuster and Robert C. Ried on March 31, 1949.
Accordingly a preferred embodiment of present
invention will be illustratively described as in-
corporated in this type of centrifuge, although as
the deseription proceeds. it will become apparent
that the present structure may be used equally
well with various other types of centrifuges.

Centrifuges such as those described in the
above-identified copending applications may be
used for example to effect separations of mix-
tures of water and relatively fine coal, e. g. minus
Ya inch particles, that are produced in coal-
cleaning plants. In the operation of such a
multi-stage centrifuge, it is often desirable to
introduce a washing liquid between the stages
at a point where it will mix with the partially
separated solids during their inter-stage trans-
fer. Such washing .may be desirable, for ex-
ample, to remove soluble salts contained in the
surface moisture on the solid particles, or to re-

move entrapped slimy material, or to lower the -

viscosity of the solid material to permit more
efficient de-liquification in the subsequent stage
of the centrifuge. In order to achieve the most
effective washing, it is necessary to introduce the
washing liquid at approximately the point of dis-
charge of solids from the preceding stage, thus
providing the maximum time for intermingling
of the solids and washing liquid and washing of
the solids by the liquid before separation of lig-
uid and solids occur in the next stage. Since
in centrifuges of the type disclosed in the above-
referred-to applications the co-axial rotors ro-
tate at relatively high and somewhat different
speeds, the introduction of washing liquid at the
optimum point presents a difficult problem.

It is a principal object of the present invention
to provide an improved means for introducing
inter-stage washing liquid into s multi-stage con-
tinuous centrifuge. It is another object of the
invention to provide inter-stage washing means

10

15

20

25

40

45

50

66

2

that avoids the use of a revolving joint, packing
gland or like mechanical seal. It is stil] another
object of the invention to provide means for in-
troducing wash water into a multi-stage centri-
fuge at approximately the point of discharge of
solids from a stage other than the last stage. It
is.a further object of the invention to provide
inter-stage washing means without using a pipe
or conduit that obstructs the flow of separated
solids or liquids in either stage of the machine.
It is a still further object of the invention to
provide for introduction of inter-stage wash
water in such a centrifuge without cutting of the
conveying scroll with resultant reduction in con-
veyor capacity. Other objects of the invention
will be in part obvious and in part pointed out
hereafter. ’

The many objects and advantages of the pres-
ent invention may best be understood and ap-
preciated by reference to the accompanying
drawings which illustrate a centrifuge incorpo-
rating a preferred embodiment of the present in-
vention and wherein:

Fig. 1 is an elevation bartly in vertical section
showing the general construction of the centri-
fuge;

Fig. 2 is a vertical section through the left-
hand end of the centrifuge rotors showing the
construction of the liquid-retaining channels;

Fig. 3 is a partial left-end elevation broken
away to show one of the liquid retaining rings;

Fig. 4 is a perspective view of the liquid-re-
taining ring of the low-speed rotor;

Fig. b is a perspective view of the liquid-re-
taining ring of the high-speed rotor; and

Fig. 6 is a detailed section showing one of the
washing-liquid transfer conduits.

Referring to the drawings and particularly to
Fig. 1, the centrifuge there shown is a two-stage
solid bow! machine comprising g pair of co-axial
rotors, one of which rotates at a somewhat higher
speed than the other. The low-speed rotor com-
prises a stepped cylindrical core 10 having
mounted on the outer surface thereof a screw
conveyor scroll 12. The core 18, at its left-hand
end is mounted through a head i4 on a hollow
shaft 15 that extends laterally to the left through
the casing 18 of the centrifuge and is supported
in a self-aligning bearing 20 outside the casing.
At its right-hand end the core 10 is mounted
through head 22 on s hollow shaft 24 that ex-
tends through the right-hand end of casing (8.
Secured to the hollow shaft 16 near the left-hand.
end of casing 18 and within the casing, there is
an end plate or head 26 which carries at its pe-
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riphery the tapered second-stage centrifuge bowl
28. The scroll {2 of the first stage of the cen-
trifuge and the bowl 28 of the second stage of
the centrifuge rotate as a unit.

The higher speed rotor comprises a first stage
centrifuge bowl 38 that is mounted to cooperate
with scroll §2 and a second stage- seroll 32 that
is positioned to cooperate with the second stage
centrifuge bowl 28. The scroll 32 is mounted on
a tapered core 34 which at its small end em-~
praces and is secured to the exterior of the ta-
pered left-hand end of bowl'30. The centrifiige
bowl 28 communicates at its tapered ehd with
the bowl 28 through a circumferentially arranged
series of ports or passages 38, only one of which
is shown in Fig. 1. The h1gh-speed rotor, in-
cluding bowl 38 and scroll 32, is ‘ounted at its
left-hand end through a head 38 and bearing*40
on hollow shaft 18. At its right-hand end the
high=speed -rotor : is -mounted through ‘head 42
and: hollow shaft 44 in a self-aligning bearing 46,
located. ouiside the centrifuge casing 8.

To drive the rotors, the hollow shaft 1§ is pro-
v1ded ngar-: 1ts left-end with a puiley 48 which
may be drlven by a multvple V-beli from a suit-
able power source (not shown). The low-speed
rotcu is drwen dlrectly through pulley 48 and the
h1°h—spebd rotor -indirectly therefrom. Refer-
ring to “the rlght hand -portion of Fig. 1, the
hollow sh it 24 is keyed to a shaft 59, and the
hollow shaft M is secured to the housing 52 of
8 geeu mechamsm (not shown). The shaft 58
and housmcr ‘52 ale mterconnected by a gear
mechamsm deseribed in detaﬂ in the above-re-
felred to aophcatxon Serial No 84,516 in such
mannsr that the high-speed rotor is driven a few
revolutions per minute faster than the low speed
mtor

The mmture ‘of hqma and aOlldS ‘to be sepa-
rated’ enters ‘the *nachme at the left-hand end
thereof th'foa°h bipe 54 that extends through
the hollow shaft 15 to the feed chamber 38. It
then passes through the hole 58 to the mteno*'
of bowl 30 which is 10tat1ng ata qc)mew‘ra,t higher
spéed “than scroll {2. The bowl 86 and scroil
I2 cooperate to cauce liquid to flow to the right-
haiid end of bowl 38 and be dlscharged thlough
the first- staoe liguid alscharge passage’ §8. The
partlally sepamted eohd.s fiow to the left and
pass “throligh ‘the I pords 38 to the second-stage
bowl 99 wherem a fUL ther separamon fakes place
In tHe sééoiid ‘stage uOlldS move toward the 11ght
and are c.lscharged from the Tachine through
solids “discharee passage 82. Separated hdmd
flows to the Ieft and Yasses through one of a se-
ries of liquid seal chambers EM Whereupcn it is
discharged from the machme through second-
stage ‘discharge passage §6. The séal chambers
64" may e of the type chsclosed and clalmed in
my co penclmfr applieation ‘Serial No. 227, 609,
filed on the sanie day 25 the present apphcaulon

Referring now to Figures 2 “and -3, washing
11qu1d is supplied to the machme from 2 suitable
sburce (net shiown) through a pipe 78 having'a
regulatmg ‘valve 12 therein. The pipe 10, as
shown 'in Fig. 2, extends through the casing 18
and termmates a short distance from the efid
pla,te 25 of the low-speed rotor. Mounted on
the end-plate 28 there is a ring 74 (also shown ih

Fig. ‘4) which cocperates with” end plate 25 to

form”an annular channel 16. The ring 74 is’ se-
cired to’ end phte 28 by a series of triangular
plates I8 that are welded to the rihg and ‘end
plate’ respeetlvew Whén the centru”:uge ‘IS m
gperation, “washing liquid “that flows - fhrough
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pipe 18 is thrown outwardly into the channel 16
and is retained therein by centrifugal force.
Secured to the larger end of scroll support 34
there is a second ring 80 (also shown in Fig. 5)
which cooperates with the scroll support 34 to
define a second channel 82 adapted to contain
2 body-of the washing liquid when'the: centrifuge
is in operation. Transfer of washing lquid from
channel 16 to channel 82 is effected by means
of ‘the liquid-transfer conduits 84. Referring
particularly to Fig. 6, the conduits 84 are se-
‘cured’in“the efid plate 26 and are provided with
the ‘notches 86 -at their inner ends to permit

-passage- of -liquids -therethrough. The discharge

notches 86 as ‘shown in Fig. 2 are positioned
within the margin of the scroll support 34 and
hende during opefdtion of the centrifuge liquid
flowing through the conduits 84 is thrown out-
wardly into channel 82.

The scroll support, 34 is provided adjacent to
each passage: 36 with the ‘ports or holes 88 which
commummte w1th the washing liguid-in channel
82 and serve to pe1m1t flow of the washmg hquld
to the separatmg space of the sécond stage of the
cenurlfuge and to produce intermingling ‘of the

ashmg 11qu1d ‘with the solids flowing through
the passages 38.

From the forégoing descnptwn it 1s appalent
that the present invention provides a structures
capable 0f achieving ‘the “séveral obgects out-
lined above. Thea washing hquld is brought info
contact with the inter-stage’ solids as they enter
the séparating spaée of the second stage of the
centrifuge and therefore an ‘adequate oppor-
tunity for mixihg and washing is prov1ded "The
washing liquid flows from a statmnary source
to the rapidly moving ‘ports 88 smoothly and
uniformly and without the 1nterposn;10n of ‘any
révolving joint or meécharical séal. Moreover
it is introduced under sich conditions "that’ it
does not intérfére with movément of’ elther ‘solids
or liguid in éither stage of the machine. Conven-
ient regulation of the rate’ of ‘supply of washmg
liquid is achived by meéans of the Valve 12. It'is
evident’ that ‘ore than one pipe 18 may be bro-
vided if desn'ed and a numbér of Washmg liguids
supphed either 51mu1taneously or sequentlally

It is of course to be understood that the fore-
gomg deseription’is illustrative ‘and that numer-
ous’ changes might be ‘made in‘the Specific’ struc-
ture descnbed w1thout deparunu from the ‘scope
of “the ‘invention ’as “defitied 'in ‘the ‘dppended
claims.

What is claimed‘ds néw is:

1. A two-stage centrifuge ‘addpted to be LIsed
in separatlng a parti¢ulate sohd materlal from'a
liquid comprising, in’ combination, a fitst rotor
including a ﬁrst—stage centrifuge bowl and a’ sec-
ond-stage conveyor scroll, 'a second ‘rotor '¢o-
axial with said first rotor and including a first-
stage conveyor scréll adJacent to'the’ inner sur-
face of said’ ﬁrst-stage ‘bowl ‘and’ a second-stage
bowl ‘embracing ‘said - second-stage scroll, said
first stage bowl and seroll being located at least

. partially within'said secord stage seroll and “bowl,

driving means for‘driving:said two rotors at® dif-
ferent speeds, Whereby egich -of “said centnfuge
bowls coopera.tes with'its’ adjacent seroll to' effect
at least’ a parnal separatlon ‘of "said “solid mate-
rial and liquid, ‘the” sohds d1scharge ‘end of sald
ﬁrst rotor bemg provxded w1th a plurahty of 3 pas-
sagés for’ conductmg said sohd ‘Material ‘to sald
second-stage powl and the 11qu1 harge ‘end’ of
said second‘stage Wl bemg 'prov1ded wﬂ;h ‘an

76 efid plate, s frst” Fnnular Tirg Tolnted on Said
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end plate and cooperating therewith to define s
first liquid-retaining channel, means for supply-
ing a washing liquid to said channel, a second an-
nular ring mounted at the solids discharge end
of said first rotor and cooperating therewith to
form a second liquid-retaining channel, a plu-
rality of conduits communicating with said first
channel and extending through said end plate to
2 point opposite said second channel, and a port
adjacent to each of said passages and intercon-
hecting said second channel and the second stage
separating space of said centrifuge whereby wash-
ing liquid can be supplied to said solid material
as it passes from the first to the second stage of
said centrifuge, .

2. A centrifuge according to claim 1 and where-
in said rotors are encased in 2, housing, said wash-
ing liquid~-supply means is a conduit extending
through said housing to a point opposite said first
channel and said conduit is provided externally of
said housing with a regulating valve for regulat-
ing the quantity of washing liquid supplied to said
solid material.

3. A two-stage centrifuge adapted to be used
in separating a particulate solid material from a
liquid comprising, in combination, & first rotor
including a first-stage centrifuge bowl having a
tapered solids discharge end, 3 second-stage con-
veyor scroll, a tapered support for said second-
stage scroll embracing the tapered end of said
first-stage bowl and a plurality of bassages in-
terconnecting the tapered end of said first bowl
with said tapered support for conducting solid
material from said first-stage bowl to said sec-
ond-stage scroll; a second rotor co-axial with said
first rotor and including g first-stage conveyor
scroll adjacent to the inner surface of said first-
stage bowl and a second-stage bowl embracing
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said second-stage seroll; driving means for driv-
ing said two rotors at different speeds whereby
each of said centrifuge bowls cooperates with its
adjacent scroll to effect at least a partial sepa-
ration of said solid material and liquid and causes
separated solid material to flow through said
bassages, the liquid discharge end of said second-
stage bowl being provided with an end plate; a
first annular ring mounted on said end plate and
cooperating therewith to define 5 liquid-retaining
channel; means for supplying a washing liquid to
said first channel; a second annular ring affixed to
the larger end of said tapered scroll support and
defining therewith a second liquid-retaining
channel, a plurality of conduits communicating
with ‘said first channel and extending through
said end plate to a point opposite said second
channel for conducting liquid from said first
channel to said second channel, said seroll sup-
port being provided adjacent to each of said pas-
sages with a plurality of ports communicating
with said second channel, whereby washing liquid
can be supplied to said solid material as it flows
from the first to the second stage of said centri-
fuge.
ROBERT C. RIED.
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