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1

This invention relates to centrifuges and par-
ticularly to improvements in the centrifuges for
substantially continuously separating the dirt
from wool-seouring liguors and thereafter effect-
ing a discharge of the dirt from the centrifuge.

Heretofore in such machines as have been
available the charging and discharging openings
have been provided with valves to prevent es-
cape of the ligquid being centrifuged and, when
a sufficient separation of the liquid from the
dirt had been effected, certain of fthese valves
were opened to allow discharge and then otliers
were opened to admit a new charge of liquor.
The sticky nature of the wool grease and fat
quickly fouled the valves so that they became
inoperable and the abrasive character of the
dirt wore the valves out rapidly even when made
of the hardest steels, with the result that at
frequent intervals costly repairs had to be made.
In such machines the discharge of the dirt or
sludge after it had accumulated therein was
accomplished by screws or plungers disposed
within the centrifuge arranged {to plow the
sludge from the walls, but due to the fluidity
of the sludge a considerable amount ran back
along the threads of the screw or through the
clearance between the plunger and the wall
and was not discharged. .

Objects of this invention are to provide a
machine in which no valves are required for
controlling the charging and discharging of the
liguor to be centrifuged and in which complete
discharge of the sludge may be effected. Other
objects of the invention are to provide a cen-
trifuge in which the ligquor separated from the
sludge may be discharged substantially continu-
ously and may <losely be controlled, and in
which the sludge which accumulates adjacent
to the wall of the .centrifuge may be expelled
‘while the cenirifuge is in operation so that the
liquor may substantially continuously be in-
troduced thereto without having to stop the ma-
c¢hine for cleaning. Siill other objects -are to
provide & machine which is economical to op-
erate, comparatively simple t0 construct .and
maintain in good working order, is efficient and
durable. .

‘In its broadest aspects the centrifuge comi-
prises = rotatable container «a portion of ‘which
s adapted to receive a quantity of the liquid
from which dirt .and other heavy matter is to
be separated :and from -which the diquid may be
discharged in a continuous manner leaving the
sludge at the bottom thereof. T this Memid
receiving portion there is loeated - fexible -dia~
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phragm which is substantially coextensive there-
with, the diaphragm being movable relative to
the liguid receiving portion to effect discharge
of the sludge from the container after it has ac-
cumulated to a syfficient extent to interfere with
further separation. The diaphragm is moved in-
wardly toward the axes of rotation of the eon-
tainer to effect the aforesaid discharge of the
sludge and while this may be an overall inward
moverzent of the enteire diaphragm, preferably
a portion of the diaphragm is moved radially in-
ward af one end and fhen succeeding portions
are meved inwardly proceeding from that end to
the other so that the entire diaphragm is ulti-
mately dispiaced. This progressive displacement
of the diaphragm creates a centrifugal .differ-
ential that causes flow of the accumulated sludge
adjaceni to the diaphragm from one end toward
the other or from the displaced portion toward
an undisplaged portion. To insure a progres-
sive jnward displacement of the diaphragm, in
one form -of the invention finite sections are es-
tablished as herein Hlustrated by inwardly .di-
rected annwlar ribs formed on fhe inside of the
container .over which the diaphragm lies. These
ribs form hinge points about which the dia-
phragm will bend and are of such a .character
that one section will be substantially completely
displaced inwardly before the next seetion be-
gins to move inwardly. “To bring about displace-
ment of the diapbragm in an efficient, simple
and inexpensive .manner, a passage is formed
in the wall of the container, one end of which
ferminates behind the diaphragm and there is
means for gdelivering .a liguid usually water .to
the passage and hence between the wall and the
diaphragm. FEach ridge serves as.a dam block-
ing the passage of ‘water between the diphragm
and the wall between.sections until the particu~
lar section has been substamtially completely
displaced. A plurality .of such passages may be
employed, one for .each section of the diaphragm
as divided-by the aferesaid ridges-and the means
Tar ntroducing the liguid thereto may be adjust=
able seleetively. to infroduce the liguid-to a given
section thus providing means for flexing a given
section independently of the others # necessary
to displace sludge therefrom. Hach section may
have an independent .drain orifice therein so
that by controlling the amount of water delivered
to a section the -diaphragm covering that sec-
tion may :alternately be displaced and .alowed
to return. fe its normal position. . e

While both the lignid s#nd the sludge -miay ‘be
discharged through ‘the same discharge opétings,
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preferably there are relatively small openings for
discharge of the liquid to afford a closer control
of the discharge by minimizing the depths of
fiow and hence the turbulence during discharge.
To rid the centrifuge of the sludge however as
rapidly as possible larger openings are provided,
and these are necessarily situated radially in-
ward of the smaller openings. To prevent foul-
ing of the small openings during ejection of the
sludge, the diaphragm is arranged when dis-
placed to cover the smaller openings and hence
to seal the same against admission of the sludge.

More specifically the centrifuge as illustrated
in one form comprises a pair of semicylindrical
liquid receiving sections joined at their ends for

rotation about a common horizontal axis with-

intervening spaces extending longitudinally
thereon. The intervening spaces afford dis-
charge openings along the entire length of the
centrifuge through which the sludge may be
ejected rapidly and also access to the interior
of the centrifuge in the event the mechanical
means must be employed to dislodge adhering
sludge. While the liquid component could be
discharged through the intervening side open-
ing for the reason assigned above, a relatively
small discharge passage is formed at one end of
each section for this purpose. A diaphragm or
flexible lining member is situated in each section
which may be moved initially to effect discharge
of the liquid component through the end opening
and finally to cover the latter and fo effect dis~
charge of the sludge through the longitudinal in-
tervening spaces.

The centrifuge container, however, may be
completely closed along the sides having the dis-
charge openings in an end. Hence in an alter-
native form the container is a substantially
closed cylinder in which there is disposed a sub-
stantially continuous flexible diaphragm or lin-
ing, the opposite ends of which are secured to
the wall thereof and the intermediate portion
of which is free. The container has openings in
its ends for the discharge and for the introduc-
tion of both the liquid to be centrifuged and the
liquid to displace the diaphragm. As illustrated
the discharge openings are a plurality of circu-
lar openings arranged concentrically with respect
to the axes of rotation of the container at one
end through which the liquid component of the
centrifuge liquid may be discharged. While only
one set of discharge openings are employed here-
in, separate openings may be provided for effect-
ing discharge of the sludge. As herein illus-
trated the discharge holes are neither too large
to spoil the control of the discharge nor too
small to prevent rapid discharge of the sludge.
The liquid tc be centrifuged is introduced at the
opposite end of the container through a centrally
located passage extending through that end wall
and the liquid for displacing the diaphragm is
introduced through a suitable radial passage, one
end of which terminates behind the diaphragm.
In this form of the centrifuge there are annular
ridges on the inside peripheral wall to divide the
diaphragm into a plurality of sections for the
reasons assigned above.

In o modification of the closed centrifuge, each
of the sections of the diaphragm is supplied sep-
arately with liguid as by a passage terminating
behind the diaphragm at each section so that
each section may selectively be moved inwardly.
As illustrated this centrifuge comprises a cylin-
der, one end of which is closed by a plate having
fwo sets of_ discharge openings therein and the
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other end of which has formed integral with it a
hub through which there is a comparatively large
central opening. The liquid to be centrifuged is
introduced through this central opening. Within
this opening there are a plurality of annular
grooves each of which is connected to one of the
aforesaid passages. Water is delivered to a given
section behind the diaphragm by an adjustable
conduit which enters through the opening and by
movement therein may be brought into registra-
tion with a given one of the grooves.

The invention will now be described with refer-
ence to the accompanying drawings in which:

Fig. 1 is a vertical section taken longitudinally
through a form of the centrifuge wherein there
are a plurality of liquid receiving sections sepa-

- rated by intervening spaces;
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Fig. 2 is a vertical section taken on the line 22
of Fig. 1 considerably reduced in size showing the
shape of the liquid receiving sections and their
disposition;
© Fig. 3 is a vertical section taken longitudinally
through & modified form of centrifuge of the
closed cylinder type embodying substantially the
same prineiples of separation as shown in Fig. 1;
. Pig. 4 is a vertical section taken on the line
44 of Fig. 3 considerably reduced in size;

PFig. 5 is a vertical section taken longitudinally
through a modified form of the centrifuge shown
in Fig. 3; and

Fig. 6 is a vertical section taken on the line 6—6
of Fig. 5.

. Referring to Figs. 1 and 2 there is shown an
open type centrifuge 10 comprising a receptacle
{2 having hubs or journals {4 and 18 at opposite
ends thereof for supporting it for rotation about
a horizontal axis. A pulley P fized to the hub (6
affords means by which the necessary rotation
may be imparted to the centrifuge. The hubs (4
and !6 pass through ball-bearing assemblies 18
and 28, the latter being housed in recesses 22 and
24 formed in the upper ends of posts 26 and 28
which support the centrifuge at a convenient
heizht from the fcor. The receptacle 12 as shown
is a casting comprised of two cylindrical sections
30, Fig. 2, which are held in spaced relation sub-
stantially diametrically opposite to each other
and equidistant from the axis of rotation by
spaced struts or webs 38 which extend across
spaces or openings 3§ between the seetions. Disks
or end plates 32 and 24 are fastened to the op-
posite ends of the sections 38 forming closures
therefor. The hubs {4 and {6 are formed integral
with the end plates.

. Within each of the semi-cylindrical sections
36 there is situated a flexible diaphragm or lining
89, the ends and edges 42 of which are secured to
the ends and edges of the section by overlying flat
metal straps 65 while the portion intermediate
the ends and edges is left free to move relative
to0 the periphersl wall of the section. The dia-
phragm or lining is preferably a shest of im-
pervious waterproof material such as rubber,
plastic or a waterproofed textile fabric.

The liquid to be centrifuged is introduced into
the centrifuge, as will appear hereinafter, and
occupies each of the cylindrical sections 30, over-
lying and being contained by the diaphragms.
The liquid component is discharged continuously
from the section through openings which will be
referred to hereinafter. In order to discharge
the sludge which accumulates adjacent to the
wall means is provided for moving the dia-
phragms 40 inwardly toward the axis of rotation
of the centrifuge. To bring about inward move-
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ment of the flexikle diaphragms, ‘passages 46 are
Tormed ‘in the ends of the section 30 which ter-
minate at one end =t 48 ‘béhind the diaphragm.
"The opposite ends of the passages 46 are con-
nected by radisl passages 90 formed in the end
plate 34 to ‘an axial passage 53 fTormed in and
extending slong the ‘hub 16. ‘The outer end of
the axial passage 54 ‘intersects a radial passage
85 which extends radially through the side of ‘the
‘Hub and this Tatter passage is in «communication
with an annular chamber §6 Tormed in @ ring
58 surrounding the hub 16 and rotatably held
thereon by key rings 60. Conduits 62 and o4
connect the chamber 56 the Tormer being screwed
into an opening in the ring wnd the latter being
secured ‘to ‘the ‘discharge side of -a pump ‘66 ‘sup-
ported ‘from ‘the fioor on legs 68. By means of
the pump 66 a liguid, usually water, may ‘be sup-
plied to the ring 68 and hence through the pas-

sages 54, 50 and ‘46 to the badk sifle of ‘the dia-

‘phragm #8. Tn order to avoid confusion between
the Tquid ‘being centrifuged -and the liquid em-
ployed “to displace ‘the diaphragm, the Tatter will
hereatter ‘be referred to as water -although it s
‘to be understood that other Yquids ‘than water
‘may be employed for this purpose. As the water
enters vetween the diaphragm 40 and the wall of
a 'section 30, it is forced inwardly and, by vary-
‘ing ‘the ‘qunantity of ‘water “introduced partial -or

‘total ‘displacement of the-diaphragm ‘may be ef-~ g

fected. Apertures 10 -are formed in the walls of
the sections 30 to-allow a constant -discharge of
water ‘introduced ‘between the -diaphrasms and
the walls -of ‘the -sections ‘into sn ammular ‘hous-
ing T2 surrounding the centrifuge and ‘within
which it rotates. These -apertures afford means
for-emptying water frombetween the diaphragms
gnd-the-walls so ‘that the-diaphragms may return
to e ‘against the walls after the studge has been
discharged. The ‘hrousing 12 has -at ‘the bottom
a-conduit T8 which is-conmnected-to-a sump F5, and
‘the tatter is connected by conduit 18 -to the pump
“$%. ‘In‘order-tovarytheamountof-watersupplied
tothe sections and hence‘the position of the-dia-
phragms ‘to bring about-discharge, a bypass-80 is

-cormected between the conduits 64 -and M and
“in this bypass there ‘is interposed a - valve 82. At

‘the ‘beginming - of ‘the process the valve 82 isin
wide-open position, -hence ‘most -of ‘the water de-
Hvered by the pump 66 merely circulates from the

~discharge -side -of ‘the ‘Dump to the suction side

Hhrough the -conduit 64, the ‘bypass 89, the sump
16 and conduit 8. The aperbtures T8 are-of suf-
ficient size ‘o permit the water delivered behind
the -@iaphrasm 4o leak -out ‘as fast as - it is-de-

Tivered ‘into the housing 12 <o that it ‘does ‘net °

gecumulate and push the-diaphragmsaway-from
the walls. ‘When it is -@esired to-discharge ‘the

ssludge, ‘the walve 82 is rotated ‘partidlly to--close
the bypass80, whereupon more wateris-delivered
“to'the sections than ‘can be discharged threugh

the capertures T 'and hence the ‘diaphragm ‘is
meoved inwardly. By properly positioning “the
valve 823 given volume of water Moy be intro-

‘duced -and maintained between -the diaphragms _
gnd the ‘walls of the section. Tt isto beunder- °

sstoo@ that-while-a pump is:disclosedfor introduc-
inz the water, any means for creating a sufficient
pressure head to cause the water ‘to How-into the

“space ‘between the diaphragm and ‘the "wall is -

suttable.

While the liquid component-may be discharged
through the Tongitudingl openings 36 at-opposite
sides-of ‘the centrifuge, a-closer-control of thedis-
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tively small openings for discharge -of -the Hgaid
component. The smzller -openings have the ad-
vantage that the flow ‘is of less -depth and ‘hence
there is less ‘turbulence ‘and ‘tendency ‘o ‘cause
intermingling of the liquid with the sludge. For
this reason -separate ‘discharge passages 83 are
formred ‘in-the end-plate 3% at the ends of ‘the sec-
tions. ‘The passages 84 open -into .5 chaniber 88
concentrie with and surrounding the-end:plate 34.
The ‘bottom :of the chamber ‘88 is provided with
a-drain ‘passage 90 through ‘which the discharged
components may ‘be ‘drawn off.

The sludge is -discharged ‘through ‘the longitu-
‘dinal -operings 36 ‘since these are much larger
and permit o much mmore Tapid .discharge. This
is aaccomplished ‘by movement of the diaphragm
%0 to the dotted-line position .shown @t the bot-
tom of Fig, 1. A suitgble housing 13 surrounding
the container will receive the sludge. If ‘desired
the ‘housing T2 may be:omitted and the water:al-
lowed to -discharge into the housing 13 together
with the sludge. This would have the .effect 0of
keeping the discharged sludge fluid and prevent-
ing it from sticking to the wall.of the housing, If
this is done the return conduit 14, sump 18, by-
pass 80 'and valve 82 may e .omitted and the
amount.of water retained between the diaphragm
and wall controlled by the speed of ithe pump.

It is to be observed that in this fully extended
position the diaphragm will cover theinner apen
-ends of the discharge passages 84 rising abovethe
sides of ‘the :sections 30 ‘hence :preventing the
sludge Afrom fouling or.chocking up the.openings
84 which aresmall in@tiameter and would guickly
be blocked by dirt and.other viscous :matter.

‘The liguid o -be :centrifuged is introduced to
‘the centrifuge throngh the b 44 by way -of :an
axial chamber 92 fermed therein -which termi-
nates at its inner :end in radial passages 94 lo-
-cated in ‘positions o deliver the liquid .into the
sections.30.

A centrifuge as deseribed -above may be :oper-
ated substantially .continueusly since -the liguid
#o be :centrifuged may -be introduced .and the
separated ligquid component free-of solid matter

may be discharged -while ‘the centrifuge :is :in

-operation .and for the further reason that after
the sludge or foreign -matter “has accumulated
to such an extent as to interfere with further
separation, it may be removed without stopping
the machine. -Since ithe -accumulation :of ‘the

;sludge s irelatively slow, the centrifuge may he

-operated for a long:time withoeut-interrupting the
flow of liquor te it. Tn operation the centrifuge
is «driven at a given-speed depending upon :the
liguid to be centrifuged: and tthe liguor is:-supplied
in a continueus.stream fo:the coniainer through
the chamber §2 in :sufficient quantity -to fill the
-sections &0 and coentinuously .to the discharge
through -the openings :84 :separated :from the
sludge. The dianhragns 49 are @t this time in
contact with the peripheral -walls .of the sections
38 and the valve 82 iis adjusted 1o its. open:posi~
tion se that most-of the ‘water -delivered by the
pump 686 is bypassed and the :small .amount -of
water -delivered te ‘the sections is discharged
through the :aperfures 19 -in the walls thereof.
The brocess in -continued until the sludge accu~
mulates within the sections e -a point where it
‘will begin to discharge with the separated liguid
whereupon the introduetion of :liquor is stepped.
‘At this point-the valve 82iis rotated to-a partially
-closed position whereupon the @iaphragm jis dis-

»&place'd ‘mwardly andthesludgeis ejectedthrough
-charge may be obbtuined by providing compara~ W5 the: opening 8%, As.soon.as the sludge hag =1l
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been - discharged the valve 82 is rotated to its
fully open position whereupon the diaphragms
return to their initial positions against the walls
of the sections and the introduction of liquid is
resumed.

Referring to Figs. 3 and 4, there is shown a
somewhat modified form of eentrifuge in which
a substantially closed cylindrical container 96 is
employed, the opposite ends of which are closed
by disks or end plates 98 and 100. The centrifuge
is supported for rotation about a horizontal axis
by means of hubs or journals 102 and 104 formed
integrally with the aforesaid ends 98 and 160 and
which pass through ball-bearing assemblies 106
and 108. The latter are housed in recesses (10
and 112 formed in the upper ends of posts 114
and 116 which support the centrifuge at a con-
venient height from the floor. Rotation of the
centrifuge may be effected by way of a pulley P’

fixed to the hub 104. Within the cylindrical con- :

tainer 86 there is disposed a substantially con-
tinuous flexible diaphragm or lining (18 the end
portions 126 of which are fastened to the periph-
eral wall adjacent to the end plates 98 and 163
by the spring rings (22 and the intermediate por-
tion of which is free. This diaphragm or lining,
as in the previously described centrifuge, is
adapted to be moved inwardly to effect discharge
of the liquid component through discharge open-
ings 124 formed in the end plate 98 and arranged
concentrically with respect to the axis of rota-
tion, Fig. 4. As herein illustrated there is only
one set of openings for discharge of the liquid
component. The size of these openings is care-
fully chosen so that they are not large enough
to spoil the control of discharge by eddying and
yet are large enough to permit rapid discharge
of the sludge. Two sets of discharge openings
could be employed if desired. The discharge
openings 124 permit discharge of the liquid com-
ponent into an annular chamber {26 situated at
the end of the receptacle and surrounding a short
annular flange 130 formed on the end plate 98.
The lower side of the chamber 126 has a drain
passage 132 through which the liquid component
which accumulates therein may be drawn off.
Surrounding the chamber 126 is a second cham-
ber 128 the purpose of which will be described
hereinafter.

The liquid to be centrifuged is introduced
through the end plate 108 by way of a passage
134 formed longitudinally of the hub 164, the
former entering the container through the cen-
ter of the end plate 100 behind a baffle plate 136
the latter serving to spread the liquid radislly
and to prevent splashing and disturbing the sepa-
ration of the liquid from the sludge.

To bring about movement of the diaphragm
toward the axis of rotation of the centrifuge, one
or more passages 138 are formed in the periph-
eral wall of the contfainer, end portion (4¢ of
which terminate behind the diaphragm 118, The
passages (38 are connected to radial passages 142
formed in the end plate 100 and the latter are in
communication with a chamber (46 formed in
a ring 144 surrounding the hub 104 and rotatably
retained thereon by means of key rings 145. One
end of a conduit (48 is threaded into the ring
and the opposite end connected to the discharge
side of a pump 150. Apertures 152 are found in
the container wall through which water intro-
duced between the diaphragm and the wall of
the container may pass into a chamber {54 sur-
rounding the centrifuge and within which it
rotates. The lower .portion of this chamber is
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connected by a conduit 156 to a sump {58 and
the pump draws the water therefrom through.a
return pipe 160. Priorto discharge of the sludge,
the water delivered by the pump (50 circulates
from the discharge side of the pump to the suc-
tion side through a bypass 162 which is con~
nected between the conduits 148 and 156 and in
which there is interposed a valve 164. To.bring
about displacement of the diaphragm, the valve
164 is partially closed so that more water is
delivered to the container than can pass through
the apertures 152 and hence water accumulates
between the wall of the container and the dia-
phragm, pushing it inwardly. By adjusting the
delivery of the water to the container, the dia-
phragm may be pushed inwardly sufficiently to
eject all of the sludge through the discharge
openings 124.

It has been found that when the water is intro-
duced between the wall of the container and the
diaphragm to displace the latter inwardly, there
is a tendeney for the sludge and heavy matter
next to the diaphragm to accumulate at sepa-
rated points along the container resisting uni-
form displacement of the diaphragm with the
result that pockets are formed which retain the
sludge preventing free flow toward the discharge
opening at the end of the container. To prevent
this, a progressive movement of the diaphragm
inwardly from one end to the other, that is, to-
ward the discharge end, is preferable. By pro-
gressively displacing the diaphragm. inwardly
from one end toward the other, a cenfrifugal dif~-
ferential is set up between the inwardly displaced
portion and the undisturbed portion causing a
flow of the sludge and other dirt from the in-
wardly displaced portion toward the undisturbed
portions. Thus the sludge is moved toward the
discharge end and there will be no pockets of
accumulated sludge at various points within the
centrifuge which cannot be displaced. To ac-
complish this, annular ridges 166 are formed on
the inner surface of the wall of the centrifuge
at spaced points to divide the container and
hence the diaphragm into a plurality of adjacent
but separated sections 168. As is illustrated,
when water is introduced to the section most re-
mote from the discharge end, it will separate the
diaphragm in that section from the wall, Fig. 3,
but, since the ridge 166 acts as a dam, the water
will be held more or less confined to that section
until the diaphragm is substantially completely
displaced, the diaphragm hinging at the ridge
separating this section from the next section.
Thus the sludge accumulated on the diaphragm
in the section is pushed or caused to flow toward
the next section. When the first section becomes
completely filled with water, the addition of more
water will cause it to rise above the dam and flow
over into the second section separating the dia-
phragm from the second section, and so on pro-
gressively to the last section, thereby moving the
sludge toward the discharge end. When it is
desirable finally to discharge the sludge which
has accumulated at the discharge end, the cham-
ber 126 is moved longitudinally to the dotted-line
position so as to withdraw it from the chamber
128 and the sludge is allowed to discharge into
this latter chamber.

The operation of the centrifuge described above
is similar in most respects to the operation of a
centrifuge illustrated in Figs. 1 and 2 and hence
will not be recounted in detail herein. In one
respect it differs, however, in that positive means,

-namely the ridges, are provided to effect displace-
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g
ment. of the diaphragm inwardly in: a. progressive
manner from: one end toward. the ather, that is,
toward the discharge end so as to cause a. con-
tinnous: flow of the sludge: adjacent to the: dia-
.phragm: teward. the discharge end..

In still another form of the invention, as-shown
in Figs: 5 and: 6, the centrifuge comprises a. sub-
stantially eylindrical centainer 11§ which com-
prises a holiow cylindrical casting having formed
integral with one end thereof a hollew hub 72,
There is fastened toe the opposite open: end: of
the: casting a disk or plate IT4 having formed
integral therewith a hub {76. The:hubs. {12 and
118. pass. through ball bearing assemblies {78.and
180, the latter occupying recesses: £82 and 84
in: the: top of posts {86 and 188 which support
the centrifuge at a convenient height for rotation
about: a longitudinal axisi. As in the previous
centrifuges, there is a flexible diaphragm. or lin-
inz 88 disposed within. the container with its
end. portions {82 secured to- the peripheral inner
wall adiacent to the ends by means of spring
rings 94, A plurality of annular ridges (96 are
formed on the inner wall of the container which
separate the container and hence the diaphragm
into. a plurality of spaced. sections 198. As con-
strueted, water may he intreduced bkehind that
portion of the diaphragm in each of these sec-
tions through independent passages 200. As
illustrated, the passages 200. are formed in the
peripheral wall of the container and extend from
the. various. sections longitudinally te one end. of
the eontainer where each is.connected. to. a: radial
passage 202, the latter in: turn. being econnected
to. annular grooves 204 formed: on the inside sur-
face: of the hollow hub (712, An adjustable con-
duit 206 is arranged to be moved axially within
the hub. {72 to bring its inner end into: registra-
tion with.any given one of the grooves. 204 so: that
a. liguid may be introduced to any given ene: of
the sections 198. The adjustable conduit 206 is
connected in any suitable manner, for example
by a.teleseoping joint, to a conduit 208, the latter
being eonnected to the discharge side of a pump
240. Apertures 212 are formed: through the wall
of the container at each: section through: which
the. liguid may drain- from between: the dia-
phragm and the wall into a housing 2{4. sur-
rounding the container and within. which. it ro-
tates. Hence any liquid: which may leak from: a
displaced: section. to an. adjacent undisplaced sec~
tion will run out of the latier through: its aper-
ture 212 without ecausing displacement. thereof
and liquid- that is properly introduced may drain
out. The liquid from the housing 214 isireturned
to- the pump by way of a.conduit 246 and a.sump
218, the latter being connected to the pump- by
% pipe: 220. Normally a. bypass 222 diverts: most
of the liquid delivered by the pump to the sump
248 without. its passing through the container.
A valve 224 interposed in the bypass, however,
may be adjusted to eause an excess of liquid to
be delivered to the container and hence to sepa-
rate the diaphragm. from the wall of the con-
tainer. The selective feature included in. this
centrifuge, that is, the provision of means for
separating any one. of the sections. of the dia-
phragm, makes it possible to dislodge stubborn
or heavy coatings of sludge which will. not flaw

teadily toward the discharge end of the centrifuge-

and to eliminate pockets formed along the dia-
phragm. By manipulation of the adjustable eon-
duit. 206 an undulating or wave-like motion. may

be imparted to the wal];u_i the diaphragm to push 75
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-the sludee toward the discharge end. of the con-

tainer..

The liguid camponent. is narmally discharged
threugh: one: or more passages 226 formed in the
end plate {14 as the. diaphragm is moved in-
wardly; which. in. turn- delivers the liguid: to- an
annnlar chamber 228 surrounding the hub {16
ané:having a drain 229: The passagses: 226 are of
small cress-seetional area and hence. would. be
readily fouled: oz elogged by the sludge. next. to
the-diaphragm. and henee-larger openings 230:are
provided far dischaxzging the sludge, these open-

-ings being ir eommunication with an annular

chamber 232 surrounding the: end of the con-
tainer. To prevent. access of the sludge to. the
passages: 226 after the liquid components. have
keen. discharged and the sludge is being dis-
charged, the inner ends thereof are arranged. so

.that they will be eovered by the diaphragm. as
it assumes ifis: inwardly displaced position, as

shown by the detted: lines.

The: liguid: to. be eentrifuged is; delivered: to
‘the econfainer through: an axially arranged: pipe
.234. extending through the hollow hub t72 having
at its inner end within the container a radial

.nozzle 236. which delivers. the liquid: elose to the

wall of the eontainer hence minimizing disturh-
ance- of the: lignid: therein.,

"The operation of the centrifuge. just deseribed
-is similar to- that- of the previously described
centrifuges with: the additional feature that by
inmtroducing liquid beftween the: diaphragm: and
the: wall of the conbtainer at. different. points
-pockets formed. during the discharge of the sludge

5 may be eliminated: and the diaphragm may ac-

tually be:given an.undulating or wave-like- motion
to: pramote movement of the sludge and to pre-
-vent adhesion: thereof to the diaphragm.
- I is:to be understood that in any of the forms
of the eentrifuge: as described above, the displace~
‘ment, of the-diaphragm may be employed: to.effect
& diseharge: of the liquid component. of the: liquid
Jbeing eentrifuged as well as the: sludge..

It should be understood that the present. dis~

- closure is for the purpose of illustration: only and

that this invention includes all modifications and
equivalents whiel: fall within the scope of the
-appended claims.

I claim:

L. A eentrifuge comprising a rotatable con-
tainer having an elongate portion adapted: to: re-~
ceive: g liquid o be separated into components of
different. specifie: gravity and separate discharge
oepenings. ab. different. radii through which sepa-
lated cempenents ef the centrifuged liguid may
be: discharged: from. said liguid receiving portiomn;,
an: impervieus; diaphragm coextensive with: the
wall ef said liquid receiving portion, said dia-
phragm being movable relative to said wall to
displace the components from: the liguis receiv-
ing: portion through: said openings and: by move-
ment to g given: pesition: to cover certain of the
discharge openings while leaving others uncov-
ered, and means for effecting movement: of said

= @iaphragm.

2. A centrifuge comprising s rotatable com-
tainer having an: elongate portion adapted to. re-
ceive: 2 liquid: to: he separated into componemts
of different. speeifie gravity and separate dis-
charge. openings. at: different radii through. which
separated companents of the centrifuged liguid
may ke discharged, certain of the epenings heing
of small cross-sectional area. through which the
liquid compenent may ke discharged and: others
heing, of larger area. through which the sludge
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'may be emptied, an impervious diaphragm co-
_extensive with the wall of said cylindrical por-
tion, and the diaphragm being movable radially
inward to discharge the liquid component through
the openings of small area and thereafter being
movable further to an extreme position to cover
said small openings and to discharge sludge
through the larger openings, and fluid passages
communicating with the other side of the dia-
phragm for effecting such movement thereof.

3. A centrifuge comprising a container, rotat-
able about an axis, having an elongate c¢ylindrical
portion adapted to receive a liquid from which
solid matter is to be separated, a flexible imper-
vious diaphragm coextensive with the wall of
said portion within which the liquid is introduced,
a, discharge opening, and means for displacing
successive portions of the diaphragm successively
radially inward to a smaller radius than the ad-
joining as yet undisplaced portion of the dia-
phragm, to cause the centrifugal action of the
rotating container to effect flow of the dirt, de-
posited on the diaphragm, along the diaphragm
from such displaced portion toward such undis-
placed portion.

4. A centrifuge comprising a rotatable con-
tainer having a portion adapted to receive a liquid
from which solid matter is to be separated, a
flexible inpervious diaphragm coextensive with
the said portion within which the liquid to be
centrifuged is introduced, discharge openings,
means for introducing a liquid between the dia-
phragm and the wall of said ¢ylindrical portion to
displace the diaphragm radially inward, and dams
spaced along said wall dividing the cylindrical
portion into a plurality of sections, the diaphragm
bearing radially outwardly by centrifugal force
against the dams in an outer running position
of the diaphragm but being disengageable from
said dams by inward displacement, said dams
preventing flow of liquid from one section to the
next between the diaphragm and wall until the
one section is fully displaced by the liquid intro-
duced thereto.

5. A centrifuge comprising a rotatable closed
container, a flexible impervious diaphragm co-
extensive with the peripheral wall of the con-
tainer the ends of which diaphragm are fastened
to the wall of the container and the intermedi-
ate portion of which is free to be moved inwardly,
spaced annular ridges on the inner peripheral
wall dividing the container into sections, the free
intermediate portion of the diaphragm bearing
radially outwardly by centrifugal force against
said ridges in an outer running portion of the
diaphragm but being disengageable from said
ridges by inward displacement, said ridges form-
ing hinge lines along which one section of the
diaphragm may be displaced relative to the next,
and means for introducing a liquid between the
diaphragm and the wall to cause successive sec-
tions of the diaphragm to be displaced succes-
sively radially inward.

6. A centrifuge comprising a rotatable closed
container, a flexible impervious lining diaphragm
coextensive with the peripheral wall of the con-
tainer the ends of which diaphragm are fas-
tened to the wall of the container and the inter-
mediate portion of which is free to be moved
inwardly, said peripheral wall having a passage
therein an end of which terminates behind the
lining through which a liquid may be introduced
to displace the lining, spaced annular ridges on
the inner peripheral wall dividing the container
and the overlying diaphragm into sections the
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‘free intermediate portion of the diaphragm bear-

ing radially outwardly by centrifugal force

‘against said ridges in an outer running portion

of the diaphragm but being disengageable from
said ridges by inward displacement, said ridges
forming dams to restrain the flow of liquid be-
tween sections until preceding sections are filled,
and means for introducing the liquid through
the passage. )

7. A centrifuge comprising a rotatable con-
tainer a portion of which is adapted to receive a
liquid from which solid matter is to be separated,
an impervious flexible diaphragm within and
coextensive with the liquid-receiving portion of
the container and secured to the container at
both ends, a discharge opening in the container
through which the liquid component free from
solid matter is adapted to be discharged from
the container and independent fluid passages
communicating, respectively, at different dis-
tances along the container with the outside of
respective portions of the diaphragm for admis-
sion of fluid behind given portions of the dia-
phragm.

8. A centrifuge comprising a substantially
closed container rotatable about a longitudinal
axis having in one end a discharge opening, a
charging opening, a flexible impervious lining
member coextensive with the peripheral wall of
the container the ends of which are fastened to
the wall of the container and the intermediate
portion of which is free to be moved inwardly,
independent passages in the wall of the con-
tainer having ends which terminate at longitu-
dinally spaced points behind the lining and re-
spectively corresponding opposite ends which
terminate in the vicinity of the charging open-
ing, a conduit for introducing a liquid to be cen-
trifuged through the charging opening info the
container and an adjustable conduit for deliver-
ing a liquid to any selected one of said opposite
ends of said passages. . )
" 9. A centrifuge comprising a substantially
closed container rotatable about a longitudinal
axis having in one end a discharge opening, and
having a centrally located charging opening in
the opposite end, said opening having in its inner
surface a plurality of annular grooves, a conduit
passing through the charging opening for deliv-
ering liquid to be centrifuged to the container, a
flexible lining member coextensive with the pe-
ripheral wall of the container the ends of which
are fastened thereto and the intermediate por-
tion of which is free to be moved inwardly, spaced
annular ridges on the inner peripheral wall divid~
ing the container and the overlying lining into
sections, passages in the wall of the container
‘having ends one of which terminates in each sec-
tion behind the lining and opposite ends one of
which terminates in each of said annular grooves,
a conduit adjustable axially of the container for
movement into registration with a given one of
the grooves, and means for delivering a liquid to
the conduit. '

10. A céntrifuge comprising a rotatable con-
tainer, an impervious, flexible diaphragm con-
stituting a liner for the container wall and sub-
ject to the outward force of the material under
centrifugal treatment, and separate fluid con-
duits communicating separately with the outer
'side of said impervious diaphragm at respective
points spaced longitudinally of the container,
said separate conduits extending inward of the
container to smaller radii than those of their
points of communication with the diaphragm,
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to supply fuid under centrifugal pressure be-
tween the diaphragm and containser wall, where-
by by supplying fuid to said conduits in succes-
sion the diaphragm can be caused to undulate in
cpposition to the centrifugal force of the mate-
rial under treatment.

11. A centrifuge comprising a coentainer rotata-
ble about a longitudinal axis, a fiexible impervious
lining member within and coextensive with the
peripheral wall of the container, the lining mem-
her being secured to the container at its ends and
the intermediate portion of the lining member
being free to ke moved inwardly, independent
passages in the wall of the container having ends
which terminate at Iongitudinally spaced points
and communicating separately with the outer
side of the lining member, the container having
at one end a portion of smaller radii having an
inner surface formed in a plurality of annular
grooves, said passages being connected respec-
tively to said grooves, and means for delivering
a liguid to said grooves in succession.

12. A centrifuge comprising a container ro-
tatable ahout a longitudinal axis, a flexible im-~
pervious lining member within and coextensive
with the peripheral wall of the container, the
lining member being secured to the container at
its ends and the intermediate portion of the lin-
ing member heing free to be moved inwardly, in-
dependent passages in the wall of the container
having ends which terminate at longitudinally

10

14
spaced points and communicating separately with
the outer side of the lining member, the con-
tainer having at one end a portion of smaller
radil having an inner surface formed in a plu-
rality of annular grooves, said passages being
connected respectively to said grooves, and a
conduit adjustable axially of the container for
delivering a liquid to said grooves in succession.

WILLIAM G. ABBOTT, Jz.
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