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ABSTRACT OE THE DISCL0SURE 
A centrifugal Separating system for separating Solid 

materials from liquid slurries or mixtures containing the 
same wherein the slurry or mixture is rotated in a cir 
cumferentialy enclosed space for a time interval while 
liquid is axially drawn of and then is released to a rotat 
ing perforated Surface for another time interval during 
which the remainder of the liquid is drawn of The ef 
ficiency of the Separating function in the first instance 
is controlled by a transducer which monitors the density 
ofthe efluentliquid ofthe System. 

BACKGROUND OF THE INVENTION 
Field of the invention 

A liquid-solid separating system employing a centri 
fugal separator having an axiallymovable means for con 
trolling the preremoval or separation function automat 
ically. 

DeScription of the priorart 
Continuously operating push-type,single stage centri 

fuge systems have long been employed for efecting the 
separation of liquid and Solids. Since many of the mix 
tures and slurries to be separated are quite Viscous,many 
of the known push-type Single Stage centrifuge SystemS 
employed long baskets or Screens to retain the caked 
solids colected thereon for a Suficient amount of time 
to achieve the desired degree of dryness,Another factor 
infuencing the length of the basket or Screens deals with 
a preliminary separating step which may be performed 
initiallyas the slurry enters the system. During thisinitial 
period,a preremoval of the greater proportion of the 
mother iquor may be efected prior to the admission of 
the material into the main centrifugal basket or Screen. 
Manifestly,if the preremoval function is reasonably ef 
ficient,a Shorter basket or screen can be utilized in the 
main centrifuge station. Thus,by restricting the size of 
the basket or screen,less force will be required to dis 
charge the Solid caked material therefrom. 

Summary 
One of the primary objects of the invention is to pro 

duce a centrifugal liquid-solid separating system which 
incorporates means for preremoval of a maximum por 
tion of the liquid from a liquid-Solid mixture prior to 
the time the mixture is alloWed to paSS to the main cen 
trifugal Separating basket and senses Solid content in the 
efuent to automatically admit the pretreated mixture to 
the main Separating basket to allow the Solids to immedi 
ately form a firm cake thereon which can be readily re 
moved. 

Other objects of the invention may be achieved by a 
centrifugal Separating syStem having a Separating drum 
and an end wal therefor,drive means for moving one 
of Said end wall and drum axially relative to one an 
other; means for rotatably Supporting Said drum; and 
an imperforate distributor shell disposed in concentric 
relation with Said drum and mounted for rotation there 
with,Said shell having a tapering interior surface with 
its end of Iargest diameter spaced from Said end wall to 
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2 
form a feed passage therebetween;means revolving Said 
drum and end wall;means forfeeding a liquid and Solid 
mixture to the oppositeend of said distributor;signalgen 
erating means connected to Said drive meansfor monitor 
ing a Solids content in the efuent fowing through Said 
feed passage whereby when a predetermined quantity of 
solids is Sensed by Said signalgenerating means,a Signal 
is generated to efect energization of Said drive to move 
Saidendwallrelative to Said drum. 

Brief deScription of the drawings 
The above,as wellas other,objects and advantages of 

the invention will be readily apparent to those skiled in 
the art from considering the following detailed descrip 
tion of an embodiment of the invention in the light of 
the accompanying drawings,in which: 
FIGURE 1 is a fragmentary elevational view,partly 

in Section,illustrating a centrifugal separating appara 
tusembodyingthefeatures oftheinvention; 
FIGURE 2is a sectional view of the apparatus illus 

trated in FIGURE 1 taken alongline 2—2 thereof; 
FIGURE 3 is a Schematic illustration of the circuitry 

involved forefecting the energization ofthe drive means 
for controlling the preremoval of liquor from the liquid 
Solid mixture being treated;and 
FIGURE 4 is a diagram illustrating a portion of the 

duty cycle of the apparatus illustrated in FIGURES 1, 
2and 3. 

Description of the preferred embodiment 
Referring to FIGURES 1 to 3 of the drawings,there 

is illustrated a centrifugal Separating System including a 
centrifugal Separating machine havinga main liquid hous 
ing10.The main housing10 is provided with a substan 
tially cylindrical Side wail 12,a back plate or end wall 
14,and an access plate or panel 16,The housing 10 is 
further provided with a charging pipe 18 for the intro 
duction of the liquid- Solid slurry to be treated. The 
charging pipe 18 is disposed centrally of an opening in 
the apex end of a frustoconically Shaped accelerating 
funnel member20.Aflow distributingdevice24is mount 
ed at the outlet end of the charging pipe 18 adjacent the 
apex of the funnel member 20,A cylindrical extension 
22 of the apexend of the funnel member20is mounted 
within an inner race 26 of a bearing structure,while an 
associated outer race 28 is mounted within the inner 
most end of a horizontaly disposed support tube 30. 
Ball bearings 29 are disposed between the inner race 26 
and the outer race 28 to enable the accelerating funnel 
member 20 to be rotated relative to the support tube 
30. It will be Seen from an examination of FIGURE 1 
that the support tube 30 is provided with an aperture 32 
through whichextends the chargingpipe 18. 

Immediately adjacent the larger open end of the fun 
nel member 20is a pusher plate 34 Secured to one end 
of a shaft 36 which extends into and through an exte 
rior shaft 38. The pusher plate 34is provided with an 
annular array of radialy inwardly disposed fiuid pas 
sages 40 extending therethrough. Pusher plate 34 and 
the accelerating funnel member 20 are interconnected in 
Such fashion that they rotate in unison by any suitable 
means Such as pins 34a of Square cross Section fixed on 
the pusher plates 34 which are slidably receivedin open 
ings 20a of like cross Section in the funnel 20 So that 
the pusher plate 34 may be moved axially relative to the 
funnel member20.Atits frontend funnel20isprevented 
from moving axially by the fiange 20b. 

Within the housing10,coaxially of the cylindricalside 
wall12,is a drum or basket B whichincludes aperforated 
cage 42 having a cylindrical formed interior Screen 44 
Supported therein,The basket B further includes a hub 
46 which is keyed or otherwise Suitably afixed to the 
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end of the shaft38.The coaxialy arranged shafts 36and 
38 are drivingly connected to a prime mover,not Shown, 
which is capable of imparting rotary movement thereto. 
The Shaft 36 is also movable axialy with reSpect to 
the shaft 38 and is operated by circuits illustrated in 
FIGURE 3 to be explained ingreater detail hereinafter. 
The pusher plate 34is provided with a pusher ring 

48 suitably afxed to the peripheral marginal edgesthere 
of The marginal edge of the pusher ring 48 is in close 
proximityto theinnermostsurface ofthescreen44 Itwil 
be noted thattheface ofthe pusherplate34facingthe hub 
46 is spaced Suficiently from the facing Surface of the 
hub 46 to provide a fuid passage therebetween which 
communicates with the interior of the funnel member 20 
through thefiuid paSSages40. 
The main housing 10 is partitioned by an apertured 

partitional wall 50 into a wet housing 52 and a dry 
housing 54. The wet housing 52 istypically drained of 
through a discharge pipe 56. While the wet housing 52 
is ilustrated as a single unobstructed chamber With a 
single outlet,it will be understood that in certain appli 
cations of the apparatus of the invention,the Wet hous 
ing52 may be dividedinto aplurality ofindividual cham 
bers all in communication with the perforated cage 42 
of the drum or basket B. In such an embodiment,each 
of the chambers is provided with a separate discharge 
plpe. 

Communicating with the open end of the drum or 
basket B and disposed within the dry housing 54 is a 
discharge ring 58 having an opening 60 at the bottom 
thereof Further,the dry housing54 is provided with a 
Solids material discharge opening 62. 
The structure thus far described may typically contain 

a sightglass aSSembly 64 dispoSed in the accessplate 16 
for visual inspection of a portion of the interior of the 
main housing 10 particularly in the region of the dry 
housing54. 
The basket hub 46is bored asat 66in radial alignment 

with a sighting aperture 68 formed in the end wall 14 
of the main housing10.Atransducer device 70is mount 
ed exteriorly of the main housing 10 in alignment with 
the aperture 68 and the bore hole 66. 
The shafts 36 and 38 are drivingly interconnected 

through a pusher control assembly C(iHustrated in 
FIGURE 3)to the output shaft 80 of a prime mover 
capable of driving the shafts at any desired speed. Spaced 
apart bearing assemblies 82 and 84 are employed to ro 
tatingly Support the shafts 36,38 and the control aSSem 
blyy C. Formed as an integral portion of the Shaft 38 
is a fuid actuated cylinder 86,the two portions of which 
are Suitably Secured together by threaded fasteners 88. 
Apiston 90,keyed to the cylinder 86so as to rotate there 
with,is disposed within the cylinder 86 and is caused 
to reciprocate therein as will be explained hereinafter. 
The pusher control assembly C is of conventional de 
Sign and is provided to control the forward movement 
of the piston 90 and the associated shaft36by admission 
or introduction of pressure fluid from a reservoir 92 
provided with a Suitable pump,through lines94,96,sole 
noid actuated valve 98,and the port100. Upon such actu 
ation,pressure fuid is admitted to the interior of the 
cylinder 86 to act against the outer face of the piston 90, 
causing the shaft 36 to force the pusher plate toward the 
accelerating funnel member 20. Simultaneousiy,fiuid on 
the opposite face of the piston 90 is allowed to return 
to the reservoir92 through the port102,1ines 104,106, 
and the solenoid actuated valve 98. The opposite move 
ment of the piston 90 and associated Shaft 36 is con 
rolled by the introduction of pressure fuid from the reser 
voir 92 through the lines 106,104,the Solenoid actuated 
valve 98,and the port102. Simultaneously,pressure fluid 
is allowed to return to the reServoir 92 from the other 
face of the piston 90through the port 100,1ines96,106, 
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4 
ment of the piston 90 and the associated shaft36istypi 
caly limited by appropriate Stops,not Shown. 
The Solenoid actuated valve unit98 includes solenoids 

98a and98b whichare operative to actuate suitable valves 
upon an energization thereofthrough closing of switches 
x and y. The normally open Switch x is closed by the 
return of pusher 34 to outward position and closes a 
time delay switch ortimer T. The normally open switch 
y is closed by a relay z energized bythe transducer de 
vice 70 which is electrically coupled thereto through a 
Signalgeneratorand detector circuit112and an amplifier 
circuit114.The Switch x and a Switch a may be provided 
in the path of anactuator bar b,as shown in FIGURE3. 
The transducer 70 may be of an ultrasonic type Such aS 
is illuStrated and described in United States Patent No. 
2.966,057 entitled "Apparatus for Measuring Attenua 
tion of Ultrasonic Energy,° Robert B. Heller. More 
Specifically,the transducer 70 includes an electromag 
netic stage for converting electric energy into mechani 
cal energy which is transmitted through the aperture 68 
of the backplate 14 of the housing10and the bore hole 
66 of the hub 46,and thence through the efuent liquor 
traveling through the fluid passage between the pusher 
plate 34and the hub 46.A Second Stage of the transducer 
70 receives the mechanical vibrationstransmitted through 
the material being treated which is refected back from 
thepusherpiate 34. 
The efluent liquor and Soids(when they appear) 
These vibrations are then converted into electricai 

oscillations,the frequency of which is measured and is 
an indication of the attenuation or reflection Sufered by 
the transmitted ultrasonic energy. The frequency of the 
chopped Signal outputis a function of the density of the 
transient fluid flowing through the fuid passage between 
the pusherplate 34and the hub 46. Accordingly,the fre 
quency of the reflected or retransmitted energy becomes a 
function of the solids content in the transient fuid being 
SenSed by the transducer 70. 

In operation,asindicatedgenerallyin the diagramillus 
trated in FIGURE 4,the raw slurry to be treated con 
tinuously enters the rotating accelerating funnel mem 
ber20 atits smallend where the peripheralspeed is rela 
tively low through the feed or charging pipe 18. As the 
slurry passes down the inner face of the rotating funnel 
member20,itisgradually accelerated untilit reaches the 
1arge end thereof At the start up of the operating cycle, 
the piston 90 of the cylinder 86 has forced the pusher 
plate 34 against the larger end of the funnel member 20 
as shown in dotted linesin FIGURE 1. At this time the 
rotatingslurryinitially comprises a radially outer annulus 
of liquid rich in Solids and a radially inner annulus of 
liquid. The output Shaft 80 has caused the cooperatng 
Shafts 36 and 38 to rotate,thereby simultaneously rotat 
ing the hub 46 and the associated basket B,the pusher 
plate 34,and the associated accelerating funnel member 
20. During this preremoval orpreconcentration period,a 
portion of the liquid content which has beencentrifugally 
Separated from the Slurry is caused to flow through the 
fuid passage between the pusher plate 34 and the hub 
46 and thence to the wet housing52 through the screen 
44 and the perforated cage 42 of the rotating drum or 
basket B. Finaly,the liquid is carried from the system 
through the outlet pipe 56. As the solids content in the 
transient liquidincreases because the outer annulusis en 
trapped,Such increase is Sensed by the Scanner 70 and 
when the density thereof reaches a predetermined level 
the Scanner 70 energizes the relay z to close switch y 
and energize Solenoid 98b to actuate the valve 98 to 
alow pressure fluid to be admitted into the cylinder 86 
through the ines 104 and inlet 102. At the same time, 
pressure fluid discharges through lines 96 and 106 and 
the piston and aSSociated shaft36are moved to the left as 
illustrated in FIGURE 3,causing the associated pusher 

and the Solenoid actuated valve 98.The reciprocal move- 75 plate 34 to move to the full line position ilustrated in 
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means for imparting rotating movement to Said drum, 
pusher plate,and distributor shell;and 

signalgenerating means connected to Said drive means 
for monitoring the solids content in the fluid mate 
rial fiowing through Said fluid material passageway 
whereby when said signal generating means senses 
a predetermined density of the fluid material a Sig 
nalisgenerated to efective energization of Said drive 
means to move said pusher plate axially relative to 
Said drum. 

15.The system defined in claim14wherein Said pusher 
plate is provided with a plurality ofpassageways therein 
for the passage of the fluid material from the interior of 
the distributor shel to a Sensing relation with Said Signal 
generating meanS. 

16. The system defined in claim 14 wherein a timer 
efects reverse axial movement of Said pusher plate to 
return the same to its initial position upon the expiration 
of a timed cycle. 

17.Apparatusforseparatingthe components of a Slurry 
having liquid and Solid components comprising: 

concentrating housing means providing a circumferen 
tiallyenclosed space havinga discharge end; 

meansfor rotating the housing and thereby Said slurry 
in Said circumferentially enclosed Space to tend to 
formaradially outerrotatingslurry annulusenriched 
in solids and a radiallyinner rotating slurry annulus 
morefree ofsolids; 

means for substantialy blocking the discharge end of 
said space adjacent the radially outer portion of the 
housingmeansand outerannulusforaperiod oftime; 

means for receiving liquid components from the inner 
annulus during Said period of time; 

means for unblocking the discharge end of Said Space 
adjacent Said radialy outer portion of the housing 
and outer annulus during anotherinterval of time to 
release concentrated Slurry;and 

a perforate revolving surface for receiving the concen 
trated slurry to radially express liquid remaining in 
the slurry therethrough by centrifugal force. 

18.Apparatusforseparatingthe components ofaslurry 
having liquid and Solid components comprising: 

housing means having a chamber with a discharge 
opening; 

8 
means for rotating Said housing means and the Slurry 

in Said chamber and centrifugaly Separatingit into 
more and less liquid annulus portions; 

means for receiving the more liquid portion out Said 
discharge opening; 

meansformonitoring one of said portions to determine 
when a predetermined concentration of one compo 
nent has been reached therein; 

a perforate peripheral revolvable drum portion for 
10 receivingthe lessliquid portionsto separate the liquid 

components radially through the perforate portion 
while the heavy components remain thereon; 

means controled by Said monitoring means for pass 
ing the less liquid portions to said drum portion 
when Said concentration is reached; 

and means for revolving said drum portion at a speed 
to centrifugally Separate liquid components from the 
Solid components. 

19.Apparatus forpreconcentratinga mixture of liquids 
20 and Solids comprising: 

an enclosure having outlet means whichis enlargeable; 
means for introducing a mixture of liquids and Solids 

thereto; 
means for revolving the enclosure and Subjecting the 

mixture to centrifugalaction to remove a substantial 
portion of the liquid contentfrom the mixture within 
the enclosure throughthe outletmeans beforeitisen 
1arged; 

and means forsensing the density ofthe efuent liquid 
and enlarging the outlet means of the enclosure 
upon an increase in density thereof above a predeter 
mined level, 
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