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This invention relates to improvements in centrifugal
machines for separating a feed mixture or emulsion into
a plurality of liquid fractions of different specific gravi-
ties, where an underflow fraction, for instance a solids
bearing concentrate, is delivered by discharged nozzles
along the outer periphery of the rotor or rotor bowl,
while respective lighter liquid fractions discharge by way
‘of respective circular overflows concentric with the rotor
axis.

This invention may be embodied in what is termed
a three-product machine, that is a machine from which
two overflow liquid fractions of different specific gravi-
ties discharge at respective opposite constricted ends of
the rotor body, and which includes means for returning
third fraction underflow material from the nozzles into
the separating chamber of the bowl with or without the
addition of a wash water or control liquid, or for the in-
troduction of wash water or control liquid alone.
© A three-product machine of that general description
is capable of producing the two overflow fractions at
relatively great purity, namely uncontaminated one by
the other, inasmuch as these two overflows are located
at the opposed constricted ends of the rotor structure,
with the nozzle underflow from the discharge nozzles
located midway inbetween and adapted to intercept what-
ever stray overflow material may occur.

Such a machine may be advantageously employed for
‘example in crude oil separation treatment whereby the
separated oil and water discharge from the respective
overflows, whereas water-solids mixture or solids carry-
ing concentrate constitute the underflow delivered by the
discharge nozzles. '

‘A three-product machine adapted to embody this in-
vention is more particularly illustrated in the copending
patent application of Honeychurch, Ser. No. 34,303 (Se-
ries of 1960), filed June 6, 1960. That application dis-
closes a centrifuge rotor wherein the rotor bowl has
trunco-conically shaped end portions constituting an an-
‘nular centrifugal separating chamber with the underflow
discharge nozzles mounted upon the outer periphery
thereof, and the respective overflows for the lighter frac-
tions located at the opposed constricted end of this rotor
“structure. The one conical end portion of the bowl has
an open end providing the primary overflow for the light-
“est fraction, while the opposite portion of this separating
"chamber is formed with a solid hub portion from which
"a rotor shaft extends through said open primary overflow
end. A complementary annular construction is detach-
ably connected to the rim of this hub portion, including
“integral annular partition means which in turn have full-
fashioned integral radial pumping vanes. In this way,
‘there is formed at the inner side of the partition means
a centrally disposed influent chamber directly adjacent
‘to said hub portion and thus adjacent to the separating
chamber, for receiving underflow return or control liquid
or the like engaged by the pumping vanes, whereas at the
“outer side of the partition means there is formed an an-
“nular discharge chamber having an annular dam member
“for centrifugally discharging the intermediate or second.
ary fraction overflow. . - . ) N

These mutually adjacent concentric influent and efflu-
ent chambers in the complementary construction com-
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municate with the separating chamber in the bowl through
respective sets of conduits which are in the form of the
removable tube members. One set of divergent influent
tube members is disposed around the rotor axis, leading
from the central influent chamber directly through the
hub portion into the region of the discharge nozzles for
tarrying the underflow return or the like, whereas a set
of convergent effluent tube members leads from an inter-
‘mediate zone of the separating chamber in the bowl
through the hub portion thereof as well as through the
influent chamber into the annular discharge chamber for
discharging the intermediate or secondary fraction over
said ‘ring dam.

The invention more particularly relates to an improved
mounting of the tubes in connection with the aforemen-
tioned complementary construction and other associated
parts.

Incorporating the aforementioned detachable comple-
mentary annular construction into the rotor structure
and placing it in accurate relationship with the respective
sets of tube members represents a problem insofar as
dynamic balance conditions require a compact threaded
connection between the bowl and the complementary
construction rather than the use of a bulky flange and
bolt connection. This threaded connection in turn in-
volves difficulties with respect to mounting the aforemen-
tioned set of convergent tube members which must pene-

“trate through bores or holes in the respective thread-con-

nected parts.

In solving the problem above set forth, the invention
provides a novel structural organization wherein an outer
ring member screwed directly into place with respect to
the hub portion of the bowl, is combined and cooperates
with an inner annular hollow partition member fitted into
the outer ring member and turnably adjustable therein.
This insert member is of special annular configuration
defining by its annular hollow space the aforementioned
effluent receiving chamber, and at the same time consti-
tuting with the adjacent hub portion of the bowl the
central influent chamber for receiving the aforementioned
underflow return or the like. This annular hollow insert
member, according to the invention, is turnably adjust-
able about the rotor axis independently of the screwed-in
outer ring member 10 achieve alignment for the converg-
ent set of tube members and upon such adjustment this
insert member is held fixed in place together with a de-
tachable ring dam member by means of a common
threaded éend retainer ring. :

According to a feature, the turnably adjustable insert
member is unitary with specially shaped radial pumping
vanes. : )

In one embodiment, this insert member is held by the
end retainer ring tight in abutting relationship against
the associated convergent tubes. '

In another embodiment, the position of the convergent
tube members longitudinally is secured by thread connec-
tion with the insert member.

Other features and advantages will hereinafter appear.

The novel features which are considered as characteris-
tic of the invention are set forth in particular in the ap-
pended claims. The invention itself, however, both as to
its construction and its method of operation, together with
additional objects and advantages thereof will be best
understood from the following description of specific eni-
bodiment when read int connection with the accompanying

-drawings, in which:

FIG. 1 is a vertical sectional view of a three-product
centrifugal machine, illustrating one mode of mounting
the convergent set of tubes by the use of the varied insert
members of this invention. ’ )

FIG. 2 is a part sectional view taken on line 2—2 of
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FIG. 1, illustrating the arrangement of the two sets of

tubes relative to each other, as well as relative to the
pumping vanes.

FIG. 3 is a detail vertical sectional view of insert mem-
ber shown in place in FIG. 1.

FIG. 4 is an enlarged detail view of the invention illus-
trating a modified arrangement of the mounting of the
tubes.

FIG. 5 is-a detail view similar to FIG. 4, illustrating
still another modified arrangement of the mounting of the
tubes.

An example of a centrifuge machine embodying the in-
vention as shown in FIGS. 1 to 4 comprises a rotor 10
operating in a stationary housing 11. Mounted on top of
the housing are means from which the rotor shaft 12 is
suspended and mounted for rotation. The means of rotor
support being well known are herein indicated only by the
fragmentary showing of a top bracket structure 13 carried
by the housing.

The rotor bowl embodying features of this invention
comprises the so-called rotor bowl which is of generally
double-conical configuration having constricted ends 14
and 15 for delivering respective separated liquid fractions
as primary -overflow 14a and a secondary overflow 15a.
This configuration of the bowl, therefore, also comprises
an intermediate portion- 17 delivering a third fraction or
concentrate also termed underflow 174 through well
known discharge nozzles 18 mounted in this outer periph-
eral portion of the bowl. In the example of FIG. 1, feed
mixture or emulsion- with solids may enter the rotor at
19 through the primary overflow end thereof while con-
trol liquid or recirculating underflow may enter the rotor
through the opposite end from an injection nozzle device
20 including return flow regulating means 28a.

More particularly, the construction of the rotor bowl
in this embodiment comprises a hub portion 21 fixed to
shaft 12 and shown to be integral with one trunco-conical
end portion 22 -of the bowl. The wide end of this end
portion constitutes a-cylindrical rim 23 preferably formed
with an inner peripheral race or groove 24 communicating
with the discharge nozzles 18 mounted in this rim. An
opposite trunco-conical .end portion 24a of the bowl has
its- wide end tightly, although detachably, connected to
the: wide end- of the conical end portion 22, being fitted
into the rim 23 and secured thereto as by well-known se-
curing: means such as a spreader ring indicated at 25.
At its constricted end the conical end portion 24 of the
rotor bowl terminates in a ¢ylindrical portion 26 which
in turn provides an overflow lip 27 for the aforementioned
primary overflow 14a.

The hub portion 21 together with the two trunco-coni-
cal end portions of the bowl constitutes a centrifugal sep-
arating chamber 28 wherein there is mounted a feed inlet
member or receiving well member 29 comprising a- sub-
stantially cylindrical well portion 36 and a conical or flar-
ing foot portion 31 seated upon the correspondingly coni-
cal face 32 of the hub portion 21 and held in place as at
31a by pressure contact with the conical end portion 24
of the bowl. The feedwell member 29 thus provides
around the shaft a feed inlet passage 33 into- which may
extend an annular feed supply conduit 34 surrounding
the shaft, formed by concentric tubes 34a_and- 345. Feed
mixture from this feedwell passes through divergent feed
passages 35 into the separating chamber which may have
perforated tubes 36 distributing the feed mixture coopera-
itvely associated with a stack of separating discs 37. The
function of these discs together with the tubes 36 is-well
kniown in that they help separate and reject fine-solids or
other relative heavier component materials carried-by the
light liquid fraction as it passes-through the interstices be-
tween the- discs -for - discharge through the primary over-
flow 14a. ) .

Detachably connected to the-hub portion 21 is a com-
-partmented complementary construction 38. constituting
a part of the rotor bowl, which provides a centrally lo-
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cated influent chamber 39 for receiving control liquid or
returning underflow material, and surrounding it is an
annular discharge chamber 40 collecting and discharging
the secondary liquid fraction as over a ring dam member
41,

According to this invention, the complementary con-
struction 38 in the rotor comprises a complementary ring
member 42 consisting of ‘a trunco-conical inner end:por-
tion 43 and a cylindrical outer end portion 44 extend-
ing from the- constricted. end of the portion 43. The
trunco-conical inner- end portion has- external thread
whereby this ring member is screwed into an internally
threaded rim portion 44a against a gasket 45, the rim
portion being formed at the junction of the hub portion
21 with the adjacent wall portion of the rotor bowl. The
cylindrical portion 44 has thread engagement with an in-~
ternally threaded retainer ring 46. A novel hollow annu-
lar insert member 47 fits into the cylindrical outer end
portion of the ring member 42 and is held in place therein
by the retainer ring. This insert member 47 defines with-
in itself the aforementioned annular discharge chamber
40, and also defines together with the hub portion 21 and
with the adjoining trunco-conical portion 43 of the com-
plementary ring member and with the exposed part of
the insert member-47 the centrally located influent cham-
ber 39. -

The insert member 47 as illustrated in the embodiment
of FIG. 1 is seated in the ring member 42 as against an
abutment face 48, so as to be turnably positionable.in

rder that openings 49 in the insert member (see detail
FIG. 3) may be brought into registry with respect to cor-
responding openings in the hub portion 21, to provide for
further mounting. therein of tubular members or tubes
presently to be described.

There is a set of divergent influent tubes 50 mounted in
the hub portion 21 of the rotor bowl for carrying control
liquid ‘or wash liquid or recirculating underflow from the
central influent chamber 39 to the region of the discharge
nozzles-in. the separating chamber. There is further a
set of convergent effluent tubes 51 aligned with the open-
ings 49 in the insert member, which tubes extend through
the influent chamber and on through the hub portion into
the separating chamber. of the bowl for carrying an in-
termediate liquid fraction from an intermediate zone in
the separating chamber out into-the annular effluent cham-
ber 40 for discharge over the ring dam member 41. As
herein illustrated, both sets of tubes 50 and 51 carrying
liquid in - respective opposite. directions are . arranged
around- the rotor axis in alternation and substantially in
the identical conical alignment as well as adjacent to the
wall of the respective trunco-conical portion 22 of the
rotor-bowl. )

‘Since the convergent effluent tubes 51 extend through
the influent chamber 39, they constitute between them
recesses 52 (see detail FIG. 2) through which the con-
trol liquid or the like will reach and enter the divergent
influent tubes 50, Radial pumping vanes 53 in this em-
bodiment are provided on the insert member 47 for urg-
ing control liquid or returning underflow from the influ-
ent chamber 39 through the divergent influent tubes 56
into the separating chamber of the bowl.

The insert-member 47 cooperates with. the ring dam
member 41; both. being held in place in the ring member
42 by means.of a common member, namely the retainer
ring 46 in the structural arrangement of the invention.

The hollow annular insert member 47 itself (see FIG.
3) in this embodiment comprises an outer cylindrical wall
portion 47«, an intermediate trunco-conical wall portion
47b extending from the inner end of the cylindrical por-
tion and with its constricted end directed towards the
hub portion. of the bowl, and- a frusto-conical end wall
portion 47c¢ extending from the constricted end of the

_intermediate portion so that its own constricted end is
‘directed-away from the hub portion of the bowl.

In this
way, the insert member 47 together with the ring dam
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member 41 defines the aforementioned effluent chamber
40 as well as the central influent chamber 39, the ring
dam member extending as far inwardly as is necessary
relative to the effluent end of tubes 51 and also to an
extent providing an overflow diameter suitably greater
than the overflow diameter of the primary overflow 27.
Accordingly, the central influent chamber 39 is definable
more precisely as being formed by the hub portion 21,
the frusto-conical portion 43 of ring member 42, the in-
termediate trunco-conical portion 47b of the insert mem-
ber, and the frusto-conical end wall portion of the insert
member.

Thus, with the insert member 47 being turnably adjust-
able relative to the hub portion 21, the assambly of the
parts arranged according to this invention may be carried
out conveniently as follows: before attaching the entire
complementary construction 38 to the rotor bowl, the
convergent effluent tubes 58 are inserted in the hub por-
tion, their position in this instance being determined by
a rim or stop bead 47d formed at the influent end of the
tubes. Then, the ring member 42 is screwed and tight-
ened into the threaded portion of the bow!, whereupon the
insert member 47 may be positioned in this ring member
ready for the convergent tubes 51 to be inserted to a
position defined by their stop rim or bead 47e. The as-
sembly is then completed by placing the ring dam mem-
‘ber 41 against the insert member and attaching and fasten-
ing the retainer ring for holding both. Of course, it is
also possible to first loosely assemble the insert member
as well as the dam ring member and the retainer ring,
and then inserting the tubes 51, followed by tightening
the retainer ring.

The housing in the embodiment of FIG. 1 has separate
discharge outlets for the three separated fractions and
accordingly has a top receiving chamber 54 provided with
an outlet 55 for the primary overflow, a bottom receiving
chamber 56 provided with an outlet 57 for the secondary
overflow, and an intermediate volute chamber 58 with
outlet 5¢ for discharging underflow material from the
nozzles. In the embodiment shown, the housing is sub-
divided into structural sections which comprise a cylin-
drical section 60 formed with an annular partition 61 and
also with the outlet 55, a top cover portion 62 fastened
to_the upper end of the cylindrical section and carrying
the aforementioned bracket structure 13 for supporting
the rotor, a volute section 63 fastened to the lower end of
the cylindrical section and formed with the outlet 59, and
a conical bottom section 64 fastened to the lower end of
the volute secticn and formed with the outlet 57. More-
over, this embodiment shows an external return conduit
65 for recirculating underflow from the nozzles back into
the rotor through the injection device 28, 28a, with an
underflow discharge control valve 66 operable to control
the recirculation rate and thus the concentration of the
vnderfiow. Additional control liquid or wash water or
the like may be introduced into the underflow return
‘circuit as by means of a valve 67. The return conduit
65 has an additional valve 68 whereby recirculation there-
through may be interrupted while underflow discharge
through valve 66 and the introduction of the control liquid
through valve 67 may be operated individually. The sep-
aration of the intermediate fraction from the light frac-
tion may be aided by separating discs 37 the function of
which of itself is well known in the art.

According to the invention, the enlarged detail FIG-
URES 4 and 3 illustrate other ways of mounting the con-
vergent flow transfer tubes, with means of securing them
relative to the insert member and other associated parts
of the rotor structure. : )

Thus, in FIG. 4, all parts are here designated by the
same numerals as corresponding parts in FIG. 1, except-
ing the insert member and the associated tubes, identified
by numerals 47f and 58a. In this embodiment, the se-
curing means of the tubes comprise a thread connection
50b and a thread. locking terminal rim or bead 508c
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formed at the effluent end of the tubes.  This insert mem-
ber 47f also differs from the one shown in FIG. 1-in
that it is formed with a small outer flange or shoulder
47g confined between the ring member 42 and the over-
flow ring dam member 41, thereby securing the . insert
member shown to be provided with pumping vanes 47k
preferably shaped with the contour herein illustrated. Ac-
cording to FIGURE 4, therefore, the outer cylindrical
wall portion of the insert member provides a shoulder
portion confined between the complementary ring mem-
ber 42 and the ring dam member 41, when the retainer
ring member 46 is tightened upon the external thread on
ring member 42.

Considering the embodiment in detail FIG. 5, again the
parts are numbered identical to those in FIG. 4, but with
the exception of the insert member which is here desig-
nated 47i and differs from those in FIG. 1 and FIG. 4 in
that it is provided with plain holes 47k which need not
be substantially greater than the inside diameter of the
associated tubes here designated 56d. The influent end
58e of these tubes has for example a partial extension 50f
providing an abutment face cooperating with the com-
panion abutment face 50g on the rotor bowl, ‘while the
effluent end 3§/ has pressure engagement with a respec-
tive abutment face on the insert member which in turn

‘holds the tubes thus confined between the respective abut-

ment faces when the retainer ring 46 is tightened up
against the ring dam member 41 and thereby against the
insert member 47i. In other words in this embodiment,
the retainer ring member 46 when tightened upon the re-
spective external thread of the complementary member
42 engages the ring dam member 41, thereby causing

‘said insert member to be axially .confined between said

ring dam member and said divergent tubular members,
and further causing said divergent tubular members them-
selves - to be longitudinally confined between abutment
faces on the insert member and abutment faces on the
bowl respectively. :

In the operation of the machine itself as illustrated in
FIGS. 1 to 4, the feed mixture or emulsion enters the
rotor through the stationary annular feed conduit <34
which extends into the feed inlet passage 33 within the
rotor, whence the mixture passes on through downwardly
divergent feed passages 35 into the separating chamber
28 of the rotor bowl. Rotation of the bowl will cause

‘separation of the components of the mixture, into three
fractions of different specific gravities, namely a sludge

fraction discharging as underflow through the nozzles
from the outer peripheral zone of the separating cham-
ber, an intermediate liquid fraction passing from the sepa-
rating chamber through convergent tubes 51 into the
annular discharge chamber 4§ and out at the bottom over
ring dam 41 as secondary overflow, and finally a light
liquid fraction discharging from the overflow lip 27 at
the top. Meanwhile, control liquid or wash water or
recirculating underflow from nozzie discharge or both may
be injected at controlled rates continnously from the bot-

tom into the influent chamber 39 where the pumping

vanes 53 will insure that this suspension enters the di-
vergent transfer tubes 50 for delivery in the region of the
nozzles. Adjusting the rate of sludge draw-off at valve
66 will correspondingly influence the concentration of
the underflow, in that a decrease in the rate of draw-off
will increase the concentration. Wash liquid miay be
added to the sludge return, or wash liquid may be used
alone. However, it will be understood that the nozzle
flow requirements may be satisfied by recirculating noz-

‘zle discharge or by the addition of wash liquid from an-

other source, to establish a suitable interface for main-
taining light fraction separation. ‘For example, crude oil
may thus be separated into an oil fraction, a water frac-
tion, and a concentrate which latter may consist of water
containing solids such.as sand and other particles.

From the foregoing, it will be seen that the invention
provides in a centrifugal machine preferably «of the three-
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product type-having underfiow discharge nozzles, an im-
proved rotor construction featuring a novel and highly
practical structural assembly and relationship of parts,
which assembly defines the central influent chamber for
underflow return and the annular effluent chamber sur-
rounding it for delivering the intermediate fraction de-
rived through the divergent tubes. The separate insert
member being turnably adjustable within that assembly
provides the advantage of rendering the mounting of the
convergent tubes independent of the degree of compressi-
bility of the gasket 45 located between the ring member
42 and the rim portion 44a of the rotor bowl.

It will be understood that each of the elements de-
scribed above pertaining to the invention, or two or more
together may also find useful application in other cen-
trifugal machines differing from the type described above.

While the invention has been illustrated and described
as embodied in a three-product nozzle type centrifugal
machine, it is not intended to be limited to the details
shown, since various modifications and structural changes
may be made without departing in any way from the
spirit of ‘this invention.

As this invention may be embodied in several forms
without departing from the spirit of essential character-
istics thereof, the present embodiment is therefore illus-
trative and not restrictive, since the scope of the inven-
tion is defined by the-appended claims rather than by
the description preceding them, and all changes that fall
within metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be em-
braced by the claims.

I claim:

1. In a centrifuge rotor having a separating chamber
of double cone-shaped configuration defined by a rotor
bowl provided with underflow discharge nozzles at the
outer periphery thereof located between the constricted
ends of the bowl, said bowl having a hub at one con-
stricted end and having primary overflow means at the op-
posite constricted end, with a rotor shaft extending axially
from said hub through the area defined by said primary
overflow, said rotor also having means for discharging a
secondary overflow fraction from the hub end portion of
the bowl, as well as means for returning underflow mate-
rial into the separating chamber at said hub end portion
of the bowl, the arrangement which comprises an inter-
nally threaded rim porticn located at the hub end portion
of the rotor bowl; a complementary ring member com-
prising a frusto-conical end portion having the wide end
thereof thread-connected to said threaded rim portion and
also comprising a cylindrical end portion extending out-
wardly axially from the narrow end of said frusto-conical
end portion and having an external thread; a hollow an-
nular insert member surrounded by said complementary
ring member, comprising a cylindrical outer wail portion
providing a shoulder portion and fitted into said cylin-
drical end portion of the complementary ring member,
an intermediate wall portion extending inwardly from the
inner end of said cylindrical wall portion and having pre-
determined communication openings, and an inner wall
portion extending from the inner end of said intermediate
wall portion and directed away from said hub; a ring dam
member surrounding said inner end wall portion of the
insert member in concentrically spaced relationship there-
with and located adjacent to the outer end of said outer
wall portion of the insert member, and constituting with
said hollow insert member an annular discharge chamber
for secondary overflow from the separating chamber,
said inner end wall portion together with said interme-
diate portion of ‘the insert member and with said frusto-
conical portion and with said hub providing a central in-
fluent chamber for receiving return underflow material;
‘an internally threaded retainer ring member engaging re-
spective external thread of the complementary ring mem-
ber and effective when tightened upon said external thread
-to engage said ring dam member and to cause said shoul-
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der portion of the insert member to be axially confined
between said ring dam member and said complementary
ring member; a set of convergent tubular members ar-
ranged around the rotor axis in registry with said respec-
tive. communication openings, and detachably connected
to said insert member and extending through said hub to
provide communication between said annular discharge
chamber and said separat'ng chamber for discharging an
intermediate fraction of secondary overflow material into
said annular discharge chamber and out-across said ring
dam member; a set of divergent tubular members ar-
ranged around the rotor axis in alternation with said
convergent tubular members and extending through said
hub. and providing communication between said central
influent chamber and said separating chamber for the re-
turn. of underflow material from said central -influent
chamber into the region of the nozzles in the separating
chamber, and pumping vanes provided in said central in-
fluent chamber and effective to impel return underfiow
material into and through said divergent tubular members
for delivery in said separating chamber.

2. The arrangement according to claim 1, wherein said
pumping vanes are provided on said insert. member.

3. In a centrifuge rotor having a separating chamber

-of double-cone shaped configuration defined by a rotor

bowl equipped with underflow discharge nozzles at the
outer periphery thereof located between the constricted
ends of the bowl, said bowl having a primary overflow at
one constricted end for discharging one overflow fraction,
and having a hub at the opposite constricted end, with a
rotor shaft extending from said hub through the area de-
fined by said primary overflow, said rotor also having
means for -discharging secondary overflow material as an
intermediate- fraction, as well as means for returning
underflow material from the nozzles into the separating
chamber, the arrangement which comprises an internally
threaded rim portion located at the hub end portion of the
rotor- bowl; a complementary ring member formed with
a-frusto-conical end portion having the wide end thereof
thread-connected to said threaded rim portion and also
comprising a cylindrical end portion extending outwardly
axially from the narrow end of the frusto-conical portion
and having an external thread; a hollow annular insert
member surrounded by said complementary ring member,
comprising a cylindrical outer wall portion fitted into said
cylindrical end portion of the complémentary ring mem-
ber, an intermediate wall portion extending inwardly
from the inner end of said outer cylindrical wall portion
and having predetermined communication openings, and
an inner end wall portion extending inwardly from the
innér end of the intermediate wall portion and directed
away from said hub;.a ring dam member adjacent to the
outer end of said cylindrical portion of the insert member
while surrounding said inner end wall portion of the
insert member in concentrically spaced relationship there-
with, and constituting with said hollow insert member
an_annular discharge.chamber for secondary overflow
from the separating chamber, said inner end wall portion
together with said intermediate portion of the insert
member and with said {rusto-conical portion and with
said hub providing a central influent chamber for receiving
return. underfiow material; means providing abutment
faces on said rotor bowl and on said insert member re-
spectively; a set of convergent tubular members extending
through said hub and -arranged around the rotor axis and
having an influent end located in said separating chamber,
and registering with said communication openings in the
insert member for discharging secondary overflow mate-
rial from the separating chamber into said annular dis-
charge chamber and out across said ring dam member,
said convergent tubular members being confined between
respective -abutment faces on the rotor bowl and on the
insert member; a set of divergent tubular members ar-
ranged around the rotor- axis in alternation with said
convergent tubular members and extending through said
hub and providing communication between said central
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influent chamber and said separation chamber for the
return of underflow material from said central influent
chamber into the region of the nozzles in the separating
chamber; an internally threaded retainer ring member
engaging the respective external thread of the comple-
mentary ring member and effective when tightened upon
said external thread to engage said ring dam member,
thereby causing said insert member to be axially confined
between said ring dam member and said divergent tubular
members and further causing said divergent tubular mem-
bers themselves to be longitudinally confined between
said abutment faces on the insert member and on the
bowl respectively; and pumping vanes provided in said
central influent chamber and effective to impel underflow
return material from said central chamber into and

10

15

10

through said divergent tubular members for delivery in
said separating chamber.

4. The arrangement according to claim 3, wherein said
pumping vanes are provided on said hollow annular insert
member,
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