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1. Yo, Luz Clemencia DE PAEZ, en mi condicién de apoderada de la sociedad
solicitante de la patente de la referencia, me refiero al oficio No. 278 notificado por fijacion
en lista el 22 de Enero de 2013.

2, Mediante memorial del 17 de Abril de 2013 se solicitd oportunamente plazo para

responder la accién oficial.

3. Mediante oficio No. 278 se puso en conocimiento del solicitante el informe que
contiene las observaciones hechas por su Despacho sobre la presente solicitud de
patente. Las observaciones realizadas en el oficio se refieren a la claridad del pliego

reivindicatorio.

4. Respuesta a las objeciones

De este modo y con el objeto de atender las objeciones arriba mencionadas, se

desea presentar las siguientes modificaciones, aclaraciones y argumentos:

“EXCELENCIA LEGAL EN UN MUNDO SIN FRONTERAS”
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4.1 Modificacién de una solicitud en tramite

De acuerdo con el articulo 34 de la Decisiéon 486 de la Comisién de la Comunidad
Andina, donde se establece que la modificacion de una solicitud es posible en cualquier
momento del tramite mientras no implique una ampliacién de la solicitud inicial, me

permito presentar un nuevo pliego reivindicatorio conformado por 15 reivindicaciones.

Las nuevas reivindicaciones corresponden generalmente con las anteriores, en

donde se han hecho algunas modificaciones para favorecer la claridad.

Especificamente, se han corregido los errores tipograficos “desdice” e “impuso”, se
han afadido los numeros de referencia a todos los elementos mencionados en las
reivindicaciones, y se ha modificado la redaccién de las reivindicaciones independientes
para separar claramente el preambulo de la parte caracteristica a través de la frase

“caracterizado porque”.

Es preciso aclarar que los fragmentos objetados por definir resultados a ser
alcanzados por la invencion, no corresponden a resultados ni ventajas, sino a
caracteristicas técnicas funcionales de la invencién, que en este caso se hacen
indispensables para que un técnico medio pueda entender a cabalidad la invencién y
pueda determinar adecuadamente la configuracién entre los elementos para que la
invencidn funcione correctamente; lo anterior para garantizar que una persona

normalmente versada en la materia pueda reproducir la invencion.

Con respecto a lo anterior, el “INSTRUCTIVO EXAMEN DE SOLICITUDES DE
PATENTES DE INVENCION Y MODELO DE UTILIDAD” de su Despacho enuncia:

“Las caracteristicas técnicas funcionales son los elementos que conforman las
invenciones, descritos en términos de su uso o su funciéon. No definen la invencion,
pero explican la relacion que hay entre sus diversas caracteristicas estructurales

(...) Las reivindicaciones deben incluir caracteristicas estructurales y funcionales

cuando para la persona del oficio normalmente versada en la materia no sea obvio



el funcionamiento de los elementos caracteristicos y la relacion entre estos”

(Subraya incluida en el texto).

De acuerdo con lo anterior, los fragmentos objetados no solo pueden, sino que
deben estar en las reivindicaciones, ya que resultan esenciales para que una persona del
oficio normalmente versada en la materia entienda correctamente el funcionamiento de la

invencion.

En adicién a las modificaciones y argumentos mencionados anteriormente, resulta
importante mencionar que el presente pliego reivindicatorio guarda correspondencia con
la solicitud US8246842 (adjunta) concedida en los Estados Unidos de América.

De acuerdo a todos los argumentos presentados, la presente solicitud cumple a
cabalidad con los requerimientos exigidos en la Decisiéon 486 y las objeciones formuladas

por el Examinador se ven superadas.

4, Puesto que se ha dado respuesta a todas las objeciones formuladas por el
Examinador, se solicita atentamente proceder al otorgamiento de la solicitud de patente.
En este sentido, respetuosamente recordamos al Examinador que la patente no podra ser
negada con base en objeciones diferentes a las expuestas en la accion oficial No. 278,
toda vez que al no haber sido trasladadas a mi representada, dicha decisién violaria tanto
el tenor literal del articulo 45 de la Decisién 486 como el derecho constitucional al debido
proceso. En este evento, y con base en el inciso 2 del articulo 45, respetuosamente
solicitamos al Examinador expedir una nueva accién oficial que permita a mi representada
contra argumentar las mismas o modificar la solicitud con el fin de cumplir los requisitos

de patentabilidad.



5. Anexos

¢ Nuevo pliego reivindicatorio conformado por 15 reivindicaciones
e Formulario de modificaciones en solicitud pendiente
e Documento de patente US8246842
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Industria ¥y Comercio
SUPERINTENDENCIA

Espacio reservado para el adhesivo de radicacion

DIRECCION DE NUEVAS CREACIONES

MODIFICACIONES Y/O CORRECCIONES

1. Identificacién del Tramite

D -Error-material

IZI Patente dé I'nvenciéyn ;

] Patenté'de‘ModVelbi,def Utilidad

[ Rregistro de Disefio Industrial

O Esquema de Trazfédoﬁdef Cifcuitos ntegrados

2.  Datos del solicitante =

. Persona Natural

Nombre o denominacion / Nombre o razon soci

Nombre repre’se'ntahte~légal. f ' :

Tipo de empresa

Documento de identificacion: e

a Juridica "

Otra:

Nacidnalidaleéisde constitucién;'f ire

‘Estados Unidos de Arhér’icé 101

Ciudad

Direccidn electrénica’

-:Namero telefénico:;

clientes@cavelier.com

D Autorizo expresamente a la Superintendencia de Industria y Comercio para que todas las comunicaciones sean enviadas a

través de la direccion de correo electrénico

3. Datos del apoderado:

Apellidos y Nombre

Documento de identificacién

Tarjeta profesional

De Paez Luz Clemencia C.C. 35.456.344 T.P.A 23.555
Direccion y domicilio Ciudad
Carrera 42 No. 72 -35 Bogota

Direccion electronica

No. Fax

Nuamero telefénico

cavelier@cavelier.com

2118650

347 36 11

indicar el nimero de su radicacién o protocolo de poder general

En caso de haber presentado poder general para asuntos que se adelanten ante la Delegatura de Propiedad Industrial, sirvase

P102-F17 vrl (2012-04-19)
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4.

O wmodificacién a los dibujos.

Datos del tramite
Correccion:

Expediente No 10.133.605 -

Ayparece
Debe ser

Modificacion:

3]

Modificacién al capitulo reivindicatorio
Presento nuevo capitulo,;,reivind' ,at :

de la presente solicitud, beneﬂmand

[0 Modificacién al capitulo descriptiv

D Modificacion al resumen.

D, Modificacion al solicitaﬁte.

5. Anexos

D Poder, si fuere el caso.
IE Documento que contiene las modificaciones ¢ correcciones.

D Copia de la solicitud y sus anexos en formato magnético.

PI02-F17 vri (2012-04-19)
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6. Firma

Nombre y apellidos ’ .
LUZ CLEMENCIA DE PAEZ

C.C. 35.456.344 DE Usaquén

Tarjeta Profesional 23.555 SN
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PI02-F17 vr1 (2012-04-19)



REIVINDICACIONES

1. Una centrifuga, que comprende:

un transportador (12) que comprende un centro (14) que gira alrededor de
un eje y una cuchilla helicoidal (16) que se extiende radialmente desde el centro

(14) y en la direccion axial del centro (14); y

un tazon (4) que se extiende sobre el transportador (12) y de forma que gira
sobre el eje, el tazén (4) comprende una seccion cilindrica (6) que se extiende
desde una punta corriente arriba del transportador (12) y una seccioén cénica (10)
de malla divergente que se extiende hacia una punta corriente abajo del
transportador (12), caracterizada porque la seccion cénica (10) divergente se
extiende a un angulo (40) del eje del centro (14) que reduce el coeficiente de
friccion de los solidos a un punto que permite que la torta formada de los sélidos
se deslice de una manera controlada hacia delante en la seccién cénica (10) de
malla divergente con una presion hacia atras minima pero sin permitir que la torta
solida se desprenda de la seccion conica (10) de malla divergente y se deslice
fuera de la centrifuga de una manera no controlada y en donde la cuchilla
helicoidal (16) y todas las cuchillas que se extienden radialmente desde el centro
(14) hacia el tazén (4) terminan corriente arriba de la seccién cénica (10) de malla
divergente.

2. Una centrifuga de acuerdo con la reivindicacién 1, que ademas comprende una
seccion de malla cilindrica entre la seccidn conica (8) convergente y la seccidén conica (10)

de malla divergente.

3. Una centrifuga de acuerdo con la reivindicacion 1 o la reivindicacién 2, que
ademas comprende un tubo de alimentacidén (20) configurado para entregar un barro en la
punta corriente arriba del centro (14) transportador.

4, Una centrifuga de acuerdo con cualquiera de las reivindicaciones 1-3, que ademas
comprende una unidad de impulso configurada para impulsar en forma rotatoria el centro

(14) transportador y el tazén (4) alrededor del eje relativo de cada uno.

5. Una centrifuga de acuerdo con cualquiera de las reivindicaciones 1-4, que ademas
comprende rodamientos configurados para soportar el centro (14) transportador y el tazdn
(4) en las puntas de corriente arriba y corriente abajo.



6. Una centrifuga de acuerdo con cualquiera de las reivindicaciones 1-5, en donde la
seccién de malla divergente (10) diverge del eje a un angulo de entre unos 5° - 40°.

7. Una centrifuga de acuerdo con cualquiera de las reivindicaciones 1-6, en donde la
cuchilla helicoidal (16) comprende una pluralidad de cuchillas helicoidales.

8. Una centrifuga de acuerdo con cualquiera de las reivindicaciones 1-7, en donde el
tazén (4) ademas comprende una seccion conica convergente entre la seccién cilindrica

(6) y la seccidn cénica (10) divergente.

9. Un método para separar soélidos de liquidos de un barro, caracterizado porque
comprende:

(i) alimentar un barro dentro de un tazén (4) que se extiende sobre un centro (14)
transportador;

(i) desplazar los solidos a lo largo de una seccién cilindrica (6) del tazén (4) en
una primera direccién y una mayoria de los liquidos en una segunda direccién
opuesta a la primera edicién utilizando una cuchilla helicoidal (16) que se
extiende desde el centro (14) transportador hacia el tazon (4), en donde la
cuchilla helicoidal (16) termina corriente arriba en la primera direccién de una
seccion cénica (10) de malla divergente del tazon (4); y

(iii) deslizar los solidos a lo largo de la seccidn cénica (10) de malla divergente del
tazon (4), en donde la seccién cénica (10) de malla divergente reduce el
coeficiente de friccion de los sélidos a un punto que permite que la torta
formada de los solidos se deslice en una forma controlada hacia delante en la
seccion coénica (10) de malla gente con una presién hacia atras minima pero
sin permitir que la torta sélida se desprenda de la seccion conica (10) de malla
divergente y se deslice fuera de la centrifuga de una manera no controlada y
en donde la seccion cénica (10) de malla divergente no esta alineada en una
direccion radial con ninguna cuchilla, incluyendo la cuchilla helicoidal (16),
extendiéndose desde el centro (14) hasta la secciéon conica (10) de malla
divergente.

10. Un método de acuerdo con la reivindicaciéon 9, que ademas comprende:
desplazar los soélidos a través de una seccién coénica (8) convergente del
tazon (4) después de la seccién cilindrica (6) y antes de la seccién conica (10) de
malla divergente.

1. Un método de acuerdo con la reivindicacion 9 o la reivindicacién 10, que ademas

comprende desplazar los sélidos a través de una seccion de malla cilindrica (6) del tazén



(4) después de la seccion conica (8) convergente y antes de la seccidn conica (10) de

malla divergente.

12. Un método de acuerdo con cualquiera de las reivindicaciones 9-11, en donde la
alimentacion del barro comprende alimentar el barro desde el centro (14) transportador a

la seccion cilindrica (8) del tazon (4).

13. Un método de acuerdo con cualquiera de las reivindicaciones 9-11, en donde la
alimentacion del barro comprende alimentar el barro en una parte donde se juntan la

seccion cilindrica (6) y la seccién conica (8) convergente.

14. Un método de acuerdo con cualquiera de las reivindicaciones 9-11, en donde la
alimentacion del barro comprende alimentar el barro en la seccién cénica (108

convergente.

15. Un método de acuerdo con cualquiera de las reivindicaciones 9-14, en donde la
seccion conica (10) de malla divergente diverge de un eje del centro (14) transportador en
un angulo (40) de entre unos 5° - 40°.

SML\SML\ID-243198\WPC17926
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1
SCREEN BOWL CENTRIFUGE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to U.S. Application
61/040.254, filed Mar. 28. 2008, the entire contents of which
are incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to decanting screen bowl
centrifuges for separating a slurry into its constituent solids
and ligquid.

BACKGROUND OF THE INVENTION

Decanting centrifuges include a bowl that is rotatably
driven about a horizontal or vertical axis and contains a heli-
cal scroll, orworm-type, conveyor to separate aslurry fed into
the bowl at a first end into its constituent solids and liquid(s).
The conveyor rotates at a different speed within the bowl to
scroll the heavier solids to discharge ports at a second end of
the bowl. The separated liquid flows primarily in the opposite
direction and is discharged from ports at the first end of the
bowl, The decanting centrifuge can be of two general types,
cither solid bowl or screen bowl. In the latter, the solids are
scrolled by the conveyor over an additional perforated screen
section of the bow] prior to discharge.

Existing decanting centrifuges of both the solid and screen
bow! tvpes operate when fed with a slurry containing solids
either to separate the solid particles from the liquid. or to
classify the solids, that is to divide the solids so that particles
above a certain size are discharged as solids and particles
below that size are discharged with the liquid.

Alimitation on the design and operation of large decanting
centrifuges is the torque required to drive the conveyor. A
number of factors contribute to the torque requirement, with
the frictional effect of the solids being conveved over the
screen section being a major component of the required
torque. One approach to reducing the torque requirement has
been to provide the screen section of the bow! in a diverging
frusto-conical form. considered in the directions towards the
solids outlet, or discharge end. This arrangement reduces the
conveyor lorque requirements as the centrifugal forces on the
solids assist passage of the solids along the diverging screen
section, Reducing the conveyar torque requirement permits a
reduction in the size and cost of the convevor drive including,
for example the gearbox, and/or a reduction in the total power
consumption of the centrifuge. The use of the diverging
screen section also provides a higher G factor and improves
dewatering. Increasing feed rates also increase cake pile
heights which have an adverse effect on product moisture,
The diverging screen causes the cake pile height to become
lower, resulting in better dewatering.

SUMMARY OF THE INVENTION

According to one embodiment. a centrifuge comprises a
conveyor comprising a hub rotatable about an axis and at least
one helical blade extending radially from the hub and in the
axial direction of the hub. A bow! extends about the canveyor
and is rotatable about the axis. The bowl comprises a cylin-
drical section extending from an upstream end of the con-
veyor and a conically diverging screen seetion extending to a
downstream end of the conveyor that reduces the coefficient
of friction of the solids to a point that allows the cake formed
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of the solids to slide in a controlled manner forward on the
conically diverping screen section with minimal back pres-
sure but without allowing the solid cake to break loose from
the conically diverging screen section and slide out of the
centrifuge in an uncontrolled manner. The bowl may also
comprise a conically converging section between the cylin-
drical section and the conically diverging section.

According to another embodiment. the at least one helical
blade does not extend along the conically diverging screen
section.

According to yet another embodiment. a method of sepa-
rating solids from liquid of a slurry comprises feeding a shurry
from a conveyor hub to a cylindrical section of a bowl extend-
ing about the conveyor hub: scrolling the solids along the
cvlindrical section in a first direction and a majority of the
liquid in a second direction opposite the first direction using
at least one helical blade extending from the conveyor hub:
and sliding the solids from the cylindrical section along a

n conically diverging screen section of the bowl that reduces the

coeflicient of friction of the solids to a point that allows the
cake formed of the solids to slide in a controlled manner
forward on the conically diverging screen section with mini-
mal back pressure but without allowing the solid cake to break
loose from the conically diverging screen section and slide
out of the centrifuge in an uncontrolled manner.

According to a still further embodiment. the at least one
helical blade does not extend along the conically diverging
screen seclior.

Other aspects. features, and advantages will become appar-
ent from the following detailed descniption when taken in
conjunction with the accompanying drawings. which are a
part of this disclosure and which illustrate. by way of
example, principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings facilitate an understanding of
the various embodiments. In such drawings:

FIG. 1 schematically illustrates a screen bowl centrifuge
according to the prior art: and

FIG. 2 schematically illustrates a screen bow! centrifuge
according to an embadiment of the invention.

DETAILED DESCRIPTION OF ILLUSTRATED
EMBODIMENTS

Referring 10 FIG. 1. a centrifuge 2 according to the prior art
comprises a bowl 4 having a cylindrical section 6, a first,
fruste-conical section § that converges toward the longitudi-
nal axis 34 of the centrifuge 2, and a second, frusto-conical
section 10 that diverges from the longitudinal axis 34. The
second. frusto-conical diverging section 10 is in the form of a
screen,

The centrifuge 2 further comprises a conveyor 12 that
includes a conveyor hub 14. The conveyor 12 further com-
prises helical blades 16 extending radially from the conveyor
hub 14. As shown in FIG. 1. the conveyor helical blades 16
extend along the entire length, or nearly the entire length, of
the conveyor hub 14. It should be appreciated that the helical
blades 16 may comprise a single, continuous helical blade or
multiple blades extending around the conveyvor hub 14.

The bowl 4 is supported at both ends by bearings 18.
Although not shown. it should be appreciated that the con-
veyor 12 is also supported at both ends by bearings or bush-
ings. A conveyor drive unit 38 is provided at a discharge end
32 or opposite end of the centrifuge 2 to rotate the bowl 4 and
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3
the conveyor 12. The conveyor drive unit 38 is configured to
drive the bowl 4 and the conveyor 12 at different speeds
relative to cach other.

A feed pipe 20 is provided in the conveyor hub 14 and
delivers a slurry 36 into the conveyor hub 14. The conveyor
hub 14 comprises feed ports 22 that feed the slurry 36 into the
bowl 4. The bow! 4 includes a liquid outlet 24 through which
the liquid component of the slurry is removed thereby main-
taining a liquid level 26 in the bow] 4.

The blades 16 of the convevor 12 convey the solids of the
slurry 36 along the centrifuge 2 from the feed ports 22 to the
discharge end 32 of the bow! 4. The rotation of the conveyor
12 also causes the blades 16 1o force the liquid of the slurry 36
primarily toward the liquid outlet 24.

The first, frusto-conical converging section 8 of the bowl 4
provides a sloping ramp up which solids are drawn by the
conveyor 12 out of the liquid pool centained in the bowl 4.
The first, [rusto-conical converging section § thus provides a
drying arca for the solids conveyed out of the liquid pool. The
conveyor 12 then delivers the solids to the second, frusto-
conical diverging section 10 of the bowl 4 for further removal
of water as depicted by reference number 28 from the screen
that forms the second, frusto-conical diverging section 10,
The blades 16 of the conveyor 12 then deliver the solids to a
solids outlet 30 of the second frusto-conical diverging screen
section 10 at the discharge end 32 of the bowl 4.

As shown in FIG. 1, the conveyor blades 16 extend along
nearly the entire axial length of the conveyor hub 14 of the
conveyor 12. The pravision of the conveyor blades 16 along
the entire length of the conveyor hub 14 requires that the drive
unit 38 be capable of delivering a high torque. This high
torque requirement thus results in an increased size and cost
of a gear box asseciated with the drive unit 38. The provision
of the conveyor blades 16 along nearly the entire length of the
conveyor hub 14 also increases the weight of the conveyor.
which results in increased wear in the bearings 18 and con-
veyor face.

Referring to FIG. 2. a centrifuge 2 according to a sample
embodiment of the invention includes a bowl 4 having a
cvlindrical section 6. 2 first, frusto-conical converging section
8. and a second, frusto-conical diverging section 10 in the
formofa sereen. The centrifuge 2 also includes a conveyor 12
that includes a conveyor hub 14 that receives a feed pipe 20
for feeding a slurry 36 into the conveyor hub 14, The conveyor
hub 14 also includes feed ports 22 that feed the slurry 36 into
the cylindrical section 6 of the bow! 4. It should be appreci-
ated that the shurry may be fed to the junction of the cylindri-
cal section 6 and the first. frusto-conical converging section 8,
or that the slurry may be fed onto the first, frusto-conical
converging section 8.

The bowl 4 includes a liquid outlet 24 that maintains the
slurry at a liquid level 26 in the cylindrical section 6 of the
bowl 4. The cvlindrical section 6 and the first. {rusto-conieal
converging section 8 may be imperforate, or solid. It should
be appreciated. however, that a short, cvlindrical screen sec-
tion may also be provided between the first. [rusto-conical
converging section 8 and the second, frusto-conical diverging
screen section 10.

As shown in FIG. 2. the conveyor hub 14 includes helical
conveyor blades 16 along the length of the conveyor hub 14,
It should be appreciated that the helical blades 16 may com-
prise a single, continuous helical blade extending around the
conveyor hub 14, or multiple blades.

The screen section 10 includes a divergent angle 40 with
respect Lo the longitudinal axis 34 of the centrifuge that
reduces the coefficient of [riction wofthe solids to a point that
allows the cake formed of the solids to slide in a controlled
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manner forward on the screen section 10 with minimal back
pressure, but without allowing the solid cake to break loose
{rom the sereen section 10 and slide out of the centrifuge 2 in
an uncontrolled manner. The divergent angle 40 should be
selected such that the solids may be frictionally advanced
over the screen section 10 in an amount of time that allows the
additional liquid 28 to be removed from the solids. If the
divergent angle 40 is too large, the solids will pass over the
screen section 10 too quickly and the additional liquid 28 will
not be sufficiently removed form the solids. The value of the
divergent angle 40 will depend upon numerous factors,
including the composition of the slurry 36 and the form of the
screen section 10, including, for example. the mesh of the
screen section 10, or the size of the openings in the screen
section 10, The divergent angle 40 may have a value, for
example, of 5-40°.

Unlike the prior art shown in FIG. 1, the conveyor 12 of the
embodiment of FIG. 2 may not include helical conveyor
blades 16 in the second. frusto-conical diverging screen sec-
tion 10 of the centrifuge 2. Eliminating the convevor blades
16 from the conveyor 12 in the region of the screen section
reduces the torque requirements of the drive unit 38 of the
centrifuge 2 and increases screen dewatering time. The elimi-
nation of the conveyor blades 16 in the divergent screen

s section 10 also reduces the weight of the conveyor 12. which

reduces the load on the bearings 18. The centrifuge 2 of the
embodiment of F1G. 2 also provides improved dewatering of
additional liquid 28 from the conically diverging screen sec-
tion 10, reduces the coeflicient of friction pof the solids along
the conically diverging screen section 10 and provides a thin-
ner cake depth of the solids. The divergent angle 40 also
increases the G factor on the product cake.

The centrifuge of the embodiment of FIG. 2 provides
increased reliability and reduced maintenance over the prior

5 artcentrifuge, forexample as shown in FIG. 1. The centrifuge

of the embodiment of FIG. 2 provides improved process
perlormance over the prior art centrifuge regarding the final
product moisture, and also significantly increases the centri-
fuge’s capacity, which makes the machine more cost effective
from the standpoint of power consumption, capital cosls per
capacity, and maintenance costs per capacity.

Although the divergent angle 40 shown in FIG. 2 is shown
as a continuous angle, it should be appreciated that the diver-
gent angle 40 mav be either a continuous or discontinuous
angle, or a combination of angles and flat sections.

While the invention has been described in connection with
what are presently considered to be the most practical and
preferred embodiments, it is to be understood that the inven-
tion is not to be limited to the disclosed embodiments, but on
the contrary, is intended 1o cover various modifications and
equivalent arrangements included within the spirit and scope
of the invention.

What is claimed is:

1. A centrifuge comprising:

a conveyor comprising a hub rotatable about an axis and a
helical blade extending radially from the hub and in the
axial direction of the hub; and

a bowl extending about the conveyor and rotatable about
the axis. the bowl comprising a cylindrical section
extending from an upstream end of the conveyor and a
conically diverging screen section extending to a down-
stream end of the conveyor, wherein the conically
diverging screen section extends atan angle to the axis of
the hub that reduces the coefficient of friction of the
solids to a point that allows the cake formed of the solids
1o slide in a controlled manner forward on the conically
diverging screen section with minimal back pressure but
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without allowing the solid cake to break loose from the
conically diverging screen section and slide out of the
centrifuge in an uncontrolled manner and. wherein the
helical blade and all blades extending radially from the
hub to the bow! terminate upstream of the conically
diverging screen section.

2. A centrifuge according to claim 1, wherein the bowl
further comprises a conically converging section between the
cylindrical section and the conically diverging screen section.

3. A centrifuge according to claim 2. further comprising a
cylindrical screen section between the conically converging
section and the conically diverging screen section.

4. A centrifuge according to claim 1. further comprising:

a feed pipe configured to deliver a slurry to the upstream

end of the conveyor hub.

5. A centrifuge according to claim 1, further comprising:

adrive unit configured to rotatably drive the conveyor hub

and the bowl] about the axis relative to each other.

6. A centrifuge according to claim 1. further comprising:

bearings configured to support the conveyor hub and the

bow] at the upstream and downstream ends.

7. A centrifuge according to claim 1, wherein the diverging
screen section diverges from the axis at an angle of about
5°-40°,

8. A centrifuge according to claim 1, wherein the helical
blade comprises a plurality of helical blades.

9. A centrifuge according to claim 1, wherein the bowl
further comprises a conically converging section between the
cylindrical section and the conically diverging screen section,
and a feed port on the conveyor hub that is aligned in a radial
direction with a junction between the conically converging
section and the cylindrical section.

10. A method of separating solids from liquid of a slurry,
comprising:

feeding the slurry into a bow] extending about a conveyor

hub;

scrolling the solids in the slurrv along the bowl in a [irst

direction and a majority of the liquid in a second direc-
tion along the bow! opposite the [irst direction using a
helical blade extending radially outward from the con-
veyor hub towards the bowl, wherein the helical blade
terminates upstream in the first direction of o conically
diverging screen section of the bowl; and

sliding the solids along the conically diverging screen sec-

tion of the bowl, wherein the conically diverzing screen
section reduces the coefficient of friction of the solids to
a point that allows the cake formed of the solids to slide
in a controlled manner forward on the conically diverg-
ing screen section with minimal back pressure but with-
out allowing the solid cake 10 break loose from the
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conically diverging screen section and slide out of the
centrifuge in an uncontrolled manner and wherein the
conically diverging screen section is not aligned in a
radial direction with any blade, including the helical
blade, extending from the hub to the conically diverging
screen seetion,

11. A method according to claim 10, further comprising:

scrolling the solids through a conically converging section
of the bow] which is upstream in the first direction to the
conically diverging screen section.

12. A method according to claim 11, further comprising:

scrolling the solids in the first direction through a cylindri-
cal screen section of the bow] downstream of the coni-
cally converging section and upstream the conically
diverging screen section.

13. A method according to claim 11, wherein feeding the
slurry comprises feeding the slurry onto a junction of the
cylindrical section and the conically converging section.

14. A method according to claim 11, wherein feeding the
slurry comprises feeding the slurry onto the conically con-
verging section.

15. A method according to claim 10, wherein feeding the
slurry comprises feeding the shurry from the conveyor hub to
the cylindrical section of the bowl.

16. A method according to claim 10, wherein the conically
diverging screen section diverges from an axis of the con-
veyor hub at an angle of about 5°-40°.

17. A centrifuge comprising:

a conveyor including a hub rotatable about an axis and a
blade extending radially from the hub and in an axial
direction of the hub:

a bow] extending around the conveyor. the bowl includes a
cylindrical section extending from an upstream end ina
direction of solids movement of the conveyor and a
conical screen expanding in a downstream direction of
the conveyor, and

the blade terminates upstream of the conical screen and the
conical screen is not aligned in a radial direction with
any blade. including the blade, extending from the hubto
the conical screen.

18. Thecentrifuge of claim 17 wherein the blade is a helical

blade.

19. The centrifuge of claim 17 wherein the bow! further
comprises a conically converging solid section between the

s cylindrical section and the conically diverging screen section,

and a feed port fora slurry of solids and liquid on the conveyor
hub which is aligned in a radial direction with a junction
between the conically converging solid section and the cylin-
drical section.



