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This invention relates to centrifuges and par 
ticularly to improvements in the centrifuges for 
substantially continuously separating the dirt 
from wool-scouring liquors 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 liquid being centrifuged and, when 
a sufficient separation of the liquid from the 
dirt had been effected, certain of these valves 
were opened to allow discharge and then others 
were opened to admit a new charge of liquor. 
The Sticky nature of the Wool grease and fait 
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 
liquor 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 liquor separated from the 
Sludge inay be discharged Substantially continu 
Ously and may closely be controlled, and in 
which the sludge which accumulates adjacent 
to the wall of the centrifuge may be expelled 
while the centrifuge is in operation. So that the 
liquor may substantially continuously be in 
troduced thereto without having to stop the ma 
Chine for cleaning. Still other objects are to 
provide a machine which is economical to op 
erate, coinparatively Simple to construct and 
inaintain in good Working order, is efficient and 
durable. 

in its broadest asp??ts the centrifuge comi 
prises a rotatable container a portion of which 
is adapted to receive a quantity of the liquid 
fl'Oin which dirt and other heavy matter is to 
be separated and from which the liquid may be 
discharged in a reontinuous manner leaving the 
sludge at the bottom thereof. In this liquid 
receiving portion there is located a flexible dia 

(Cl. 233——27) 

phragm which is substantially coextensive therer 
With, the diaphragm being movable relative to 
the liquid receiving portion to effect discharge 
of the sludge from the container after it has ac 
cumulated to a sufficient extent to interfere with 
further separation. The diaphragm is moved in 
Wardly toward the axes of rotation of the con 
tainer to effect the aforesaid discharge of the 
sludge and while this may be an overall inward 
movement of the enteire diaphragm, preferably 
a portion of the diaphragm is naoved radially in 
ward at one end and then succeeding portions 
are neved inwardly proceeding from that end to 
the other so that the entire diaphragm is ulti 
raately displaced. This progressive displacement 
of the diaphragan creates a centrifugal differ 
ential that gauses flow of the accumulated sludge 
adjacent to the diaphragm from one end toward 
the other or from the displaced portion toward 
an undisplaced portion. To insure a progres 
sive inward gisplacement of the diaphragm, in 
One form of the invention finite sections are es 
tablished as herein illustrated by inwardly di 
rected aranular ribs formed on the inside of the 
container over which the diaphragm lies. These 
ribas form hinge politats about which the dia 
phragm will bend and are of such a character 
that One Section will he substantially completely 
displaced inwardly before the next section be 
gins to move inwardly. To bring about displace 
ment 0f the diaphragm in an efficient, simple 
and inexpensive inanner, a passage is formed 
in the Wall of the gontainer, one end of which 
terminates behind the diaphragm and there is 
means for delivering a liquid usually water to 
the passage and hence between the wall and the 
diaphragm. Each 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 substantially completely 
displaced. A plurality of such passages may be 
employed, one for each section of the diaphragm 
as divided by the aforesaid ridges and the means 
for introducing the liquid thereto may be adjust 

45 able selectively to introduce the liquid to a given 
Section thus providing ineans for flexing a given 
Section independently of the others if necessary 
to displace sludgetherefrom. Each section may 
have an independent drain orifice therein so 

50 that by controlling the amount of water delivered 
to a section the diaphragm covering that sec 
tion may alternately be displaced and allowed 
to return to its normal position. , 
While both the liquid and the sludge innay be 

55 discharged through the same discharge - operings, 
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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 tine 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 e liber 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 to 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 to 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 a modification of the closed centrifuge, each 

of the Sections of the diaphragm is supplied sep 
arately With liquid 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 
two sets of discharge openings therein and the 

0. 

4. 
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 2-2 
of Fig. i considerably reduced in size showing the 
shape of the liquid receiving sections and their 
disposition; 

Fig. 3 is a vertical Section taken longitudinally 
through a modified form of centrifuge of the 
closed cylinder type embodying substantially the 
Same principles of separation as shown in Fig. 1; 

Fig. 4 is a vertical section taken on the line 
4-4 of Fig. 3 considerably reduced in size; 

Fig. 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 0 comprising a receptacle 
2 having hubs or journals 4 and 3 at opposite 
ends thereof for supporting it for rotation about 
a horizontal axis. A pulley P fixed to the hub 6 
affords means by which the necessary rotation 
may be in parted to the centrifuge. The hubs f4 
and 6 pass through ball-bearing assemblies 8 
and 20, 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 
height from the floor. The receptacle 2 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 36 between the sections. Disks 
or end plates 32 and 3i are fastened to the op 
posite ends of the sections 39 forming closures 
therefor. The hubs 4 and 6 are formed integral 
With the end plates. 

... Within each of the semi-cylindrical sections 
30 there is situated a fiexible diaphragm or lining 
49, the ends and edges 42 of which are secured to 
the ends and edges of the section by overlying fat 
metal straps 45 while the portion intermediate 
the ends and edges is left free to move relative 
to the periphera? wall of the section. The - dia 
phragm or lining is preferably a sheet 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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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 centrifuge in which 
a substantially closed cylindrical container 96 is 
employed, the opposite ends of which are closed 
by disks or end plates 98 and 00. The centrifuge 
is Supported for rotation about a horizontal axis 
by means of hubs or journals 02 and 04 formed 
integrally with the aforesaid ends 98 and OO and 
which pass through ball-bearing assemblies 06 
and 08. The latter are housed in recesses O 
and 2 formed in the upper ends of posts 4 
and 6 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 04. Within the cylindrical con- : 
tainer 96 there is disposed a substantially con 
tinuous flexible diaphragm or lining 8 the end 
portions 26 of which are fastened to the periph 
eral Wall adjacent to the end plates 98 and 98 
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 24 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 24 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 30 formed on the end plate 98. 
The lower side of the chamber 26 has a drain 
passage 32 through which the liquid component 
which accumulates therein may be drawn off. 
Surrounding the chamber 26 is a second cham 
ber 28 the purpose of which will be described 
hereinafter. 
The liquid to be centrifuged is introduced 

through the end plate 100 by way of a passage 
f34 formed longitudinally of the hub 04, the 
former entering the container through the cen 
ter of the end plate OO behind a baffle plate 36 
the latter serving to spread the liquid radially 
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 38 are formed in the periph 
eral Wall of the container, end portion 40 of 
which terminate behind the diaphragm i? 8. The 
passages 38 are connected to radial passages 42 
formed in the end plate 00 and the latter are in 
communication with a chamber 46 formed in 
a ring 44 surrounding the hub f O4 and rotatably 
retained thereon by means of key rings 45. One 
end of a conduit 48 is threaded into the ring 
and the opposite end connected to the discharge 
side of a pump 50. Apertures 52 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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8 
connected by a conduit 56 to a sump 58 and 
the pump draws the water therefrom through a 
return pipe 60. Prior to 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 62 which is con 
nected between the conduits 48 and 56 and in 
which there is interposed a valve 64. To bring 
about displacement of the diaphragm, the valve 
64 is partially closed so that more water is 
delivered to the container than can pass through 
the apertures 52 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 24. 

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 tendency 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 centrifugal 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 66 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 68. 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 66 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 26 is moved longitudinally to the dotted-line 
position SO as to withdraw it from the chamber 
28 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 



ment, of the, diaphragminwardly in a progressive 
manner from one end toward, the other, that is, 
tCWard the discharge end SO as to callSe: a C0n 
tinuous flow of the sludge: adjacent. to the dia 
phragms toward the discharge end. 
In still another form of the invention, as shown 

in FigS. 5 and 6, the centrifuge; comprises a. Sub 
stantially cylindrical container 10 which con 
prises a hollow cylindrical casting having formed 
integral with one end thereof a hollow, hub 72. 
There is fastened to the opposite open end of 
the casting a disk or plate 74 having formed 
integral therewith a hub 76. The: hubs. 2 and 

6, pass through ball bearing assemblies T-8. and 
8, the latter occupying recesses. 82 and 84 

in the top of posts 86 and 88 which support 
the centrifuge at a convenient height for rotation 
about: a longitudinal axis, AS in the previous 
centreifuges, there- is a, fiexible diaphragm. or lin-- 
ing 99 disposed within the container. With its 
end portions 82 secured to the peripheral inner 
wall adjacent 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 
intò, a plurality of spaced. sections 198. AS, con 
structed, water may be introduced behind 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, to one end of 
the container where each is, connected to a radial 
passage 202, the latter in turn, being connected 
to, annula: grooves 204 formed: On the inside sur 
face, of the hollow, hub 72. An adjustable con 
duit 206 is arranged to be. moved axially, withain 
the hub. 72 to bring its inner end into registra 
tion, with any given one of the grooves, 204 so; that 
a liquid may be introduced to any given. One of 
the sections (98. The adjustable conduit 206 is 
connected in any suitable manner, for example 
by a telescoping joint, to a conduit 2:08, the latter 
being connected to the discharge side of a pump 
20. Apertures. 22 are formed through the wall 
of the container at each. Section through which 
the. liquid may drain from between: the dia 
phragm and the wall into a housing 24. Sur 
rounding the container and Within. Which it to 
tates. Hence. any liquid which may leak from a 
displaced. Section to an adjacent undisplaced Sec 
tion will run out of the latter through its aper 
ture 22 without causing displacement, thereof 
and liquid that is properly introduced may drain 
out. The liquid from the housing 24 is returned 
to the pump by way of a conduit 2-6 and a Sump 
28, the latter being connected to the pump. by 
a pipe, 220. Normally, a bypass 222 diverts most 
of the liquid delivered by the pump to the sump 
28. Without its passing through the container. 
A valve 224 interposed in the bypass, however, 
may be adjusted to cause an exceSS of liquid to 
õe delivered to the container and hence to Sepat 
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 flow 
readily toward the discharge end of the centrifuge: 
and to eliminate pocketS. formedi along, the dia 
phragm. By manipulation of the adjustable con 
diuit, 206 an undulating, or WaVe-like motion.may 
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.the sludgetoward the discharge end of the con 
italiae. 

The liquid component, is normally discharged 
through; one; or more, passages. 226 formed in the 
end plates 4 as the diaphragm is noved in 
Wardly, which, in turn. delivers the liquid to an 
annular charaber 228. Surrounding the hub 7.6 
and having a drain 229; The passages: 226 are of 
Saall cross-sectional area, and hence. Would be 
readily, foaled: O clogged by the sludge. Inext to 
the diaphragm, and hence-larger openings 230; are 
giOWided for disehagiag the Sludge, these. Open 
irrgs, being; in communication with an annular 
ehanaber 2.32; Surroundirag the: end of the cora 
tainer. To prevent access. Of the Sludge to, the 
paSSages. 226 after the liquid components, have 
been discharged and the Sludge is being dis 
charged, the inner ends thereof are arranged. So 
...that they will be covered by the diaphragm, as 
it; aSSlanes itS: inWardly displaced position, as 
shown by the dotted lines. 

. The; liquid to be centriftiged is delivered to 
the container through an axially arranged pipe 
23, extending through the hollow hub 72 having 
at its inner end Within the container a radial 
nozzle 236, which delivers, the liquid close to the 
Wall Oif the eontaiae, hence, minimizing distub 
anse- of thae: liquid thaereira. 

Ehe Operation of the centrifuge, just described 
-is Similar to that of the previously described 
centrifuges with the additional feature that by 
.i.It'Odicing lieguid between the: diaphragm and 
the wall of the container at different, points 
'pocketS formed during the discharge of the sludge 
may be: eliminated and the diaphragm, may ac 
blally begiWel all undlllating Or Wave-likemotion 
to; promote 30-Yement of the sludge and to pre 
-Went, adhesions thereof to the diaphragm. 

It is to be tinderstood that in any of the forms 
Of the centrifuge: aS, described above, the displace 
ment of the diaphragm may be employed to effect 
a discharge of the liquid component of the liquid 
being centrifuged 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. Which fall within the scope of the 
appeaded claias. 

I claim: 
l. A centrifuge comprising a rotatable con 

tainer having an elongate portion adapted to re 
ceive: a liquid to be separated into components of 
different Specifie: gravity and separate discharge 
Opéraing's at, different, nadii through which sepa 
irated components of the centrifuged liquid may 
be: discharged from. Said liquid receiving portion, 
an irapervious; diaphragm coextensive with the 
Wall ef said liquid receiving portion, said dia 
phragm being movable relative to said wall to 
displace: the coagonents fron: the liquid receiy 
ing portion through said openings and by move 
naent to a given position to cover certain of the 
discharge openings while leaving others, uncov 
eFed, and means for effecting movement of said 

s diaphragn. 
2. A centrifuge comprising a rotatable con 

tainer having an elongate portion adapted to re 
ceive: a liquid to be separated into components 
of different. Specific gravity and separate dis 
charge. OgeningS. at different radii through which 
Sega-rated components of the centrifuged liquid 
may be, discharged, certain of the openings being 
of Small cross-sectional area through which the 
liquid component may be discharged and others 

be imparted to the wall of the diaphragm to push 75 being, 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 cylindrical 
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 
fiexible 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 cylindrical 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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12 
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 diaphragnn 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 into 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 centrifuge 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 fluid under centrifugal pressure be 
Ween the diaphragi aii: container Wall, Where 
by by Supplying ?iuid to Said conduits in Succes 
Sion the diaphragin can be caused to undulate in 
opposition to the centrifugal force of the nate 
ria UHLier i Satinent. 

1. A Centrifuge Coriprising a container rotata 
*ºle about a longiÉucinal axis, a, fiexible imperViOuS 
iring insenbei Withii and Coextensive With the 
peripheral Wall of the cCIntainer, the lining Inen 
er eig Secured to the CGintainer at its ends and 

the internediate portion of the lining member 
being free to se died inwardly, independent 
paSSages in the syal of the container having ends 
Which tet’ine a Ongitudinally Spaced pointS 
and CO32tlinicating Separately with the outer 
Side of the lining neier, the containe) having 
at one end a portion of smaller radii having an 
inner Surface formed in a plurality of annular 
grooves, Said p3.SSages being connected respec 
tively to Said grooves, and means for delivering 
a liquid to Said grooves in Succession. 

2. A Centrifuge comprising a container ro 
tatable about a longituÜinal axis, a fiexible im 
pervious lining inenber. Within and coextensive 
with the periphera wall of the container, the 
ining member being Secured to the containe at 
its ends and the intermediate portion of the in 
ing member being free to be moved in Wardly, in 
dependent paSSageS in the Wall of the container 
having ends which terminate at longitudinally 
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Spaced points and communicating separately with 
the outer Side of the lining member, the con 
tainer having at one end a portion of Smaller 
radii having an inner Surface formed in a plu 
rality of annuar grooves, Saidi pa SSages being 
connected respectively to Said grooves, and a 
Conduliit adj UStable aXially Of the container for 
delivering a liquid to Said grooves in Succession. 

WILLIAM G. ABBOTT, JR. 
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