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To all whom it may concern: . 
~. Be it known. that we, Lno D. Jonns and 
AltT-HUR U. -AY_Rns, citizens of the United 
States, and residents of the city and county 
of Philadelphia, State of Pennsylvania, have 
invented ' certain new _ and’ useful . Improve 
ments inCentrifugal Machines and Proc 
esses Involving the Use of the-ISame, of 
which the following is a speci?cation. _ I 
Our . invention 7 relates .to centrifugal, ma 

chinesand processes involving the use of the 
same, and particularly to such machines'and 
processes wherein certain conditions and ef 
fects resulting from the action of centrifugal 
force or other forces or causes may be'pro 
moted or prevented__,or controlled as may .be 
desired. , y . 

When a substanceis .treated in a centrif 
ugal machine. to effect certain. desired re— 
sults, such, for example, as the separation of 
constituents of the substancefrom one an 
other, or the alteration of the substance or 
one of its constituents by the action ofthe 
centrifugal force itself or; by theeffect of 
some reagent acting simultaneously with the 
centrifugal force, it isdesirable or necessary 
.to prevent the ; occurrence :of undesired 
changes or conditions of the substance or its 
constituentsor to promote desired changes 
or,conditions thereof. Thus. when liquid 

water solutions of licoriceare being ‘treated 
‘in a. centrifugal machine _..the treatment 
should be. carried-out in such a manneras 
toprevent foaming of-thesubstance. ,Thrs 
can be accomplished by_ maintaining vacuum 
.uponthe substance be1ngtreated._ And in 
the clari?cationof drying or oxidizable oil, 
e. g; whale .oil, or of sour oils before neu 
~tralization thereof, and in the treatment of 
transformer._v oils, particularly. where. such 
oil .is drawn, from the transformer gcasing 
_and=treatedand immediately returned to the 
casing, the best results are. secured when 
oxidation-of- the substance; being treated is 
prevented. This canbe accomplished by 
maintaining arreduced. pressure upon the 
substance being- treated. . And in.._ treating 
-ma.terials used in the .so-called “dry clean 
;ing” process to purify those.materials, (:dewaxing oils. that ,have been diluted with 
--naphtha, and in. treating. a volatile ‘sub 
. stance, loss .by evaporation or. volatilization 
= .or ‘the spreading of. injurious or dangerous 

f?mes may be. avoided in.‘ cases en-. H; 
closing the substance during centrifugal 
treatment thereof and may insome cases .be 
more effectively avoided byv maintaininga 
pressure di?'erent from" atmospheric,,pres- ‘ 
sure upon the substance being-centrifugally 
treated.= ._ Ifit be desirableto promote evapo 
ration of the substancev ‘being, ‘treated I “or, (of 
a, constituent thereofa vacuuinmay be ‘main, 
tained. uponthe; Substance being treated. , If 
the, substance" ,Lbeingi treated contains dis; 
.solved gasealthé liscap'e thereof can be pre 
vented by m'a'iiitaining the substance under 
pressure "during treatment, ‘as in the _'clari? 
cation of beer or winapr the removal'thé-re 
of- can :be effected by maintaining the ' sub 
stance .undera vacuum during treatment. 
Or a- substance,; or a constituent thereof, 
may be treated with a gaseous agent or a 
vapor-‘while undergoing} centrifugal treat 
ment by. maintaining, in, cont-actv therewith 
such agent or vapor.’ A. substance, or a con 
stituent thereof, is in such a very ?nely- di 
yided state as it-is discharged fromitheiro 
tating member w,ofwthe centrifugal ,_ machine . 
that any result___sought by the-existence .of 
pressure or vacuum is e?iciently .and readily 
attained. . ' - , _. " i 

A substance composed ‘of one’ or more con 
stituents may-he subjected to the action of 
centrifugal‘, force-to eifectwarious? treat 
ments thereof ‘or changes therein. ' Thus, 
immiscible substances. may be separated‘. as 
in casesvwhereua solid or‘ semi-solid or'other ' 
immiscible substances is separ'atedby sub 
sidence from, a liquid, e. g. the; separation of 
solids from ‘beer or wine or the separation of 
wax or water from oilor the separation of 
water from emulsions or emulsions from 
oil. Or thecentrifugal force- may be em 
ployed for vthe purpose of ‘producing an 
emulsion or causing interaction between sub 
stances, or it may be employed to effect many 
other changes. ofcomposition or state or con 
dition. After being subjected to the action - 
0f centrifugal force for the purpose of of 
fecting some desired change therein, the sub 
stance is dispersed in a ?nely divided state 
as it discharges fromthe centrifugal bowl 
under the action of centrifugal force. While 
in such dispersed state the substance is 
highly susceptible to the atmospheric condi 
tionsv surrounding it so that by suitable regu 
lation of those atmospheric conditions the 
COQdliiOlLQf the substancemay be controlled . 
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as by preventing undesirable changes in the 
substance or promoting or effecting desir 
able changes in the substance, a change or 
alteration in the 5substance- that is additional 
to that effected by the action of centrifugal 
force being‘ therebyv promoted or prevented 
as desired. From the foregoing it will be 
apparent lthat regulation of the atmospheric 
conditions in which the substance exists in 
dispersed state may include adjustment of 
the pressure of ‘the atnr's here, low‘r pressure 
causing ‘evaporation ' preren‘ting foam 
ing and oxidation, higher ‘pressure prevent 
inc‘ escape :of vapors or vdissolved gases, and 
su stan'tially tight enclosure preventing 'es 
cape ‘of volatile constituents. lVha‘tev‘er gas 
is maintained within the enclosure that sur— 
rounds ‘the ~centrifufge and constitutes the 
atmosphere within which substances are 
discharged from the centrifugal bowl, may 
"o‘sse'ss' whatever pressure, temperature ‘or 
‘cegree of ‘moisture is suitable to effect the 
desired result, such result including the ‘pro 
motioaor prevention of absorption of ‘that 
atmosphere. _ nasmuch as ~apparatus em 
bodying our invention permits of subjecting 
a substance to ‘centrifugal treatment under 
any desired pressure, it is possible in-the 
practice ‘of our invention to feed a substance 
under pressure to a centrifuge and with 
draw it from a' centrifuge under pressure 
and by that same pressure deliver it at a 
level above the centrifuge. 

This application is ‘a division of ‘our _co- I 
bending application Ser. No. 710,388, ?led 
lila‘y ‘1, 1924, that is directed to the control 
of’ the, condition of a substance tre‘atedpin 
a centrifuge by regulation of the condition 

- of the atmosphere within which the ‘sub 
‘stance is so treated, such condition including 
the pressure, character (1. e. chemical prop 
erties) moisture or temperature or any two 

> or more of those properties of the ‘atmos 
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phere, said application also being speci?cally 
directed to the ‘control of the ‘condition of a 
substance being treated in a centrifuge by 
regulation of the character of the atmos 
phere within which it is so treated. 
From the few instances that are above 

given, merely as examples, and of which 
many others will be apparent, it is ‘clear that. 
:while a substance is under centrifugal treat 
i'n‘ejnt, changes or conditions thereof that are 
‘undesirable may be prevented and changes 
‘and ‘conditions that vare desirable may be 
e‘?e‘cted or promoted by maintaining pres 
sure for vacuum upon the substance, as may 
be desired. , 
Our invention has for its object the pro 

vision 'of a centrifugal machine possessingr 
features ‘and ‘advantages that may be em 
ployed in centrifugal machines adapted for 
general purposes and also features and ad 
van't’a es ‘whereby conditions or changes 
such, for example, as those above referred to 
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may be maintained or eireeted er 'pre’vented 
or controlled ‘as may be ‘desired, a further 
object being the provision of a process in 
volving the employment of a centrifugal 
machine and whereby changes in or condi 
tions of substances‘ being treated niay be 
promoted, affected, prevented or controlled, 
as may be desired. " ' - ' ' 

' Other objects and advantages of our in 
vention will be apparent from the following 
description of our process and of apparatus 
containing one embodiment of our invention 
and from the description of the mode of 
operation of such apparatus.‘ 

’ In the drawings, 
1 is a vertical elevation, with parts in 

section. of a centrifugal machine "embodying 
and suitable for the practice of our inven 
tion; ' 

Fig. 2 is ‘an elevation taken from the ‘right > 
‘side ‘of ‘the construction shown in Fig. 1-; 

Fig. :3 is a top View of the construction 
shown in Fig. 1; r 

Fig. 4 is a sectional detail view; 
Fig. 5 is a diagrammatic view showing 

the inanner ‘of feeding and withdrawing ma 
terial from the construction shown in Fig '1. 

Fig. 6 isv a sectional ‘view ‘of a modi?ed 
form of seal for the power shaft; , 

Fig. 7 is a sectional View of another modi 
?cation of the seal; 

‘ ‘8 is a sectional view of line 8——8 of 
Fi .' '; _ ‘ 

%‘ig. 9 shows a ‘modification of. means for 
evacuating a discharge ‘tank. v 

It being understood that the construction 
herein described is merely‘ ‘an ‘example of 
apparatus ‘that embodies our invention and 
w ereby ‘it may be practiced, it will be seen 
np'on reference ‘to Fig. 1 that the centrifugal '’ 
bowl 1,"whi-'ch 'may‘be of any form and as 
shown 'is ‘a bowl of ‘the ‘separator type, is 
provided with ‘an inlet opening 2 which may 
be, ‘as shown, at the ‘bottom of the bowl and 
'i'vith outlets 3 and ‘which maybe, as shown, 
at 'the ~upper end 0 the bowl. As is custom 
ary, eac outlet is controlled by ‘a weir in 

'.'order that the proper hydrostatic balance 
may be maintained within the bowl. In the 
construction shown the circular dam 5 con 
t'rols the outlet 5% and the circular dam 6 
controls the outlet '3.‘ Of course if mere 
‘clari?cation, wherein one constituent of a 
mixture is to be retained within the bowl, 
is to be carried ‘out, discharge from one or 
the other outlet may be prevented by ad 
justment of its ‘controlling dam. Whatever 
is discharged ‘from the outlet '4 is collected 
‘in the‘ compartment 7 and whatever is dis 
charged from the ‘outlet 3 is collected in the 
compartment ‘8; The "bowl is ‘supported 
through the Stein 9 ‘as hereinafter described. 
Completely enclosing the separator bowl 

and i't‘seoHect-ing compartments is a sub 
'stantially ‘closed casing 10 that is provided 
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with a hand, hol'e 10"nor'mally closed ‘by the 
cover'll in‘ order tha?paits mayfbe intro; 
duced into the casingand removed' there; 
from and ‘adjustments made therein. EX 
tending through the side of the casing'and 
attached thereto is‘ an ‘inlet [member 12, 
called the drag assembly, into'the passage 
13 of which leads the: supply pipe, 14. The 

.a nozzle‘ 12' of the inlet member‘directs the 
substance to be'treated into the opening '2 
of the bowl. The inlet member'l2lcarries 
centering means indicated at‘ 15 that may be 
of any known construction and that ' cooper. 
ates with the lower end, ofxtheib'owl 2to cen 
ter the bowl as it rotates.v "Afiljuhricant; is 
introduced through the pipe 16 tofthencen 
tering mechanism at 15, _ ’ " v i ‘a - 
' The casing isformed with extensions 103 

, respectively having passages 20jand 120%?) 
which, I are respectively connected‘ Jc'lischarge 
p'ip'é's‘j'v2li'ijand' 21>’; ,' ‘The compartments‘ for 
collecting L substances- discharged from '_'.the 
bowl have. outletspouts '20“ and 20‘?f_respec 
tively leading to theupassag'es 20 and‘ 20’. 

- The atmosphere}:withinf'the casihgylO will 
varyvas to temperature; :pressure,,}moisture, 
and chemical activity according to the" na 
ture of the ‘substance. or the effectlthat is 
sought to bemade'upon the substance un 
dergoing treatment therein- and for these 
reasons it is desirable'to have the motor that 
drives the centrifuge located outside of the 
casing-land such an arrangementu'islalso de 
sirable because ' the motor requires ventila 
tion. 'Any spark produced in the motor 
would} ‘bevdangerous if- in?ammable sub 
'_stanc_es_ were being treated,‘ ‘and g'motorlubri 
Cat/1011411132113 contaminate substances pass 
=1n'g through theucentrifugal. ‘AndTIn order 
t(')_transmit,power to the bowl, account. must 
be taken'zof the desire to maintain various 
pressures within the" casingvand: of‘v fact 
that the bowl {and parts vdirectly connected 
tonit are subject toVibration by reason of 
the rotation ;of the bowl that maybe in the 
neighborhood of 15,000 R. P. iTheimo 
tor driven pulley 22 has rtmningoveritthfe 
belt 23 tightened by the belt‘ tightening idler 
v24. The’belt'passes around the pulley "25 
.that'lis provided with an, extended hub v‘or 
‘quill'or hollow shaft 26. The power ‘shaft 
'26.;is'supported.by a hearing such as the 
ball bearing 27'tl1'at is carried by the hear 

I '. ing support 28 that is‘mounted in ‘and forms 
part of the casing 10. Between the hol 

'lo_w shaft 26 and the casing 21 seal is pro 
vided to prevent or’, control the escape of 
gasorlair ‘around the shaft'26. In the con 

,-} ‘vstructionshown the bearing support. 28 has 
60 ' ' a downward 'extensionf'29 "and a seal; is pro 

surfacefl'of the downward extension 29. 
This sealinayffbe "constructed in various 
ways.‘ __In' Fig. the space between the shaft 
26 and the downwardie'x'tension 29 provides 

| 
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a gland having at its inner end a washer 30 
that supports an inner packing member 31. 
An outer packing member 32 is spaced'from 
the inner packing member 31 by a ring 33 
that is spaced from the shaft 26 to provide 
the chamber 34 and is provided with an 
outer groove 35'that communicates with the 
chamber 34 through the passages 36. The 
gland nut 37 compresses the packing mem 
bers 31 to any desired degree. A passage 
38’through the extension 29 communicates 
with the groove 35 and has connected to it 
the; pipe ‘39 whereby the pressure in the 
chamber 34‘may be regulated or the chamber 
may be supplied with ?uid.v If pressure is 
to be'una'int'ained within the casing 10 an 
equal ror'islightly greater"pressure in the 
chamber 34 will prevent any leakage around 
the shaft: 26'; and-a pressure in the chamber 
34 that’ is only slightly less than the pres~ 
surewithin'the casing ‘10 will so reduce the 
ui?eréntialiqf pressures 'in the casing 10 
and the chamber'34 that leakage ‘around the 
sh'aft126=_will be‘preventedor negligible. In 
either case-any leakage around the. packing 
member 31 ‘would 'be only leakage of what» 
ever gas is supplied- to the chamberv 34 
through ' ‘the’ ‘pipe 39; Liquid introduced 
into orizunder' pressure?within the chamber 
34 will assist in effecting axseal around the 
shaft 26. Or a vacuum may be maintained 
in the chamber 34. a It ‘can be readily deter 
mined whether it is most desirable to have 
pressure or vacuum 'or‘ a liquid in the cham» 
ber 34 but, in any event,'leakage around the 
vshaft 26‘will be prevented or ‘drawn off and 
lo'ssoi‘ atmospheric pollution prevented. 

' 1 In'Fig._ 6 a seal of the'labyriuth, type is 
shown for prevention ‘of leakage between the 
shaft v26 and the: casing'flO. A cylindrical 
vn'iernbe'r 40 provided ‘with many ci rcumferew 
tral'ridges 41' and having gaskets 42 at the 
upper‘ and lower ends thereof is'held on to 
the shaft 26 by a nut 43. [Gas or liquid may 
be maintained between member 40 and a 
:corresponding' member 44 that has on its 
inner face circumferential ridges‘ 45 that 
extend between the ridges 41; and is posi 
tioned {within theldownward extension 29 of 
‘the bearing support 28, The member 44 
is made in two parts connected together by 
dowels or screws 46 or both in order that 
the members40 and 44 may be assembled. 
The circuitousior labyrinth path between 
the outer surface of the member 40 and the 
inner surface of the member 44 will retard 
or prevent leakage between the shaft 26 and 
the casing 10. ‘The outer member 44 has 
gaskets 47 at its upper and lower ends and 

- \ v a. I _.is held in'place by the nut 48, 

vided'b‘etween the shaft ,26"'and:_tl1e inner. The seal between the "shaft 26 ‘and the 
‘casing 10 may ‘be .in the form’ of a liquid 
seal and in Fig. 7 We have shown one em 
bodiment of'such a construction. 
49 is held between gaskets 50 on the shaft 
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26. by vmeans of a nut 51.~ Carried upon the 
sleeve 49 is a disk 52 that is positioned with 
in the ‘annular chamber 53 of the downward 
extension 29’ of the bearing support 28. 
Liquid is maintained in the chamber 53 as 
more ‘fully hereinafter described and the 
disk 52 carries impeller vanes, for example, 
the curved vanes 54 that‘are so formed and 
positioned-upon the disk that they impel 
?uid within the chamber 53 in a direction 
opposite- to the direction in which the pres 
sure would normally tend to. move the fluid 
in chamber 53. Thus assuming that there 
is a pressure in the casing 10, fluid will be 
supplied through the inlet-55 and be con 
ducted to ‘the chamber 53 below the disk 52 
and be thrown outward in the chamber 53 
by reason of t-herotation of the disk 52 
so that gas passing upward between the 
sleeve l9 and the inner face of the down 
ward extension29’, will be prevented from 
escaping from the casing 10. v In order to 
assist in maintaining-a su?ieientlyslarge 
hodyot liquid in thechamber 53‘ and in con 
tact with the rotating disk .52, the vanes 
54 are placed on the npperside of thedisk 

and as they tend tov throw the liquid 
outward they tend to move the liquid in the 
direction opposite to the direction in which 
a pressure within the casing is tending to 
move it. Any excess liquid may be dis 
charged through the pipe 56, or the pi e 95 
that carries away oil that is fed to the ear 
ings through the pipe 96. If there is a 
vacuum within the casing, ?ow would or 
dinarily be downward between the sleeve 
49 and the inner face of the extension 29’ 
so the impeller vanes 54 would be located on 
the under side of the disk 52 and fluid would 
be introduced through the pipe 56 and any 
excess liquid would collect in the annular 
channel 57 and be conducted to some desired 
point within or outside of tlrecasing by 
means of the pipe 58. The parts of the 
extension 29’ are held together by bolts 59. 
The head of the bowl 1 is, as is usual, 

provided with a stem 9 that is connected 
with a spindle 60 in a well known manner, 
as by the nut 9a threaded onto stem 9, and 
the upper end of the spindle is connected to 
the driving pulley or other prime mover 25. 
The particular construction of the bearing 
by which the shaft 26 is supported and the 
connection between the spindle 60 and the 
pulley 25 form no part of our present in 
vention and they are more particularly de 
scribed in the application of Arthur U. 
Ayres filed April 6, 1925, Serial No. 20,961. 
But it is to be noted that while the centrifu 
gal bowl is entirely enclosed, power from a 
source outside of-the enclosure istransmitted 
to the bowl through mechanism, a part of 
which, e. g. shaft 26, is ?rmly supported 
from the bearing while another part, c. g1 
the spindle 60 is free ,.to partake of sue 
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vibration and ?exure as may result from 
the rapid rotation of the bowl. ‘The seal 
that prevents leakage Where the transmitting 
mechanism passes through the casing is lo 
cated between the casin :and a part of the 
power transmitting inec aniSm, e. g. shaft 
26, that is relatively-tree ofvibration. The 
upper end of the pulley is closed by a cap 
25’. And it is also to be, noted that‘ after 
removing cover 11 and releasing coupling 
nut 9a compartments or covers 7 and Sniay 
be withdrawn from the hand hole 10’; and 
in order to -f__ac_ilitate the removal of thebowl 
1 fromicasing 10, thecasingfrnay be hol 
lowed out as indicated atlOa. > ' 

‘It __will thus be apparent that while by 
placing the motor outside'of the casiinrrz‘we 
have avoided the many di?iculties that would 
arise? the - motor, were placed within_ the 
casing,":we shave nevertheless provided a seal 

70 

80 

for the transmitting mechanism that‘extends ' 
into the Casing and weiharesvaidedithe 
di?isnltleathat would arise'iifit' were at 
tempted to, seal va part of the transmitting 
mechanism that vp‘artake's off the vibrations , 
and ?exure due to the rapid'rotation of the 
bowl.‘ The valved pipev 10.0 is,‘ provided for 
draining the casing 10. _ ‘ i _ 

In 5 we have shown diagrammatically 
certain connections and devices whereby the‘ 
feeding and discharging of substances to 
and ‘from the casing? may be ,e?ected while 
the pressure or vacuum " therein is main 
tained or controlled as desired. “A chamber 
,or header, 70 islconnected to a vacuum pump 
V or a pressure pump P. When the valve 
71 ‘is .opened,.,_and the valve-72 'closeda 
vacuum will'be created in the chamber 70 
and when'gthe valve 72 is opened ‘and the 
valve. 71"is closed pressure will be created 

9.5 

100 

105 
in the chamber 70. A supply tank S hav- ' 
ing an inlet (iOntrolledby the valvev I and 
av vent, controlled by the valve 73 is con 
nected to the?chamber 7O byv a pipe con 
trolled by the valve :74.‘ The pipe '64 lead 110 
ing from the'easfing to the chamberlYO is 
controlled the‘l'valve .75. r The discharge 
pipes :21 and 21"lead from the casing to 
discharge tanks D, D. Vent pipes leading 
.trom the discharge tanks 'to- the chamber 
70 arecontrolled by the valves 76 and 77. 
Each discharge tank D has an outlet 78 
that may lead .toany desired point. Flow 
from each tank D through its outlet 78 is 
controlled as b a valve 7-9, the opening and 
closing of whicll is dependent upon the level 
of liquid in the tank D. For example, valve 
79 ‘may be controlled by a ?oat F, operating 
the lever 80. An alternate method of empty 
ing a. tank D‘, .that'is used particularly. when 
.there is a vacuum within the tank'D, con 
sists in closing; the valve 81 and permitting 
an extension’ 82 of ,the ?oat operated lever 

. .-80-to actuate, a controlling device T of a 
prime mover-M that. inturn actuates an 
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exhausting pump E.’ The pipe '39 leading 
tothef space between the packing members 
'31 and 32'ma’y'be connected in any manner 

' "'to'the vacuum pumpVJor the pressure pump 
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‘For to a' source of liquid supply as may be 
desired; ‘The pipe 16 conducting lubricant 
to "the guiding mechanism 15 may be sup 
plied’ and controlled in any knowninanner. 

' If‘ the centrifugal tre‘atn'ient 'is to be car 
ried out with pressure, above that of the' 
atindsphere; in‘thecasing C the supply tank 
is closed .by the closing of the valves I and 
73 and pressure is created in the chamber 
70. {The valve 75 is opened to permit pres 
sure to accumulate in the casing C and in 
"the ‘discharge tanks D and the valves 74;, 2 
76 are ‘opened ,in order to equalize 
the pressuresin the tanks S and D and the‘ 
‘casing C. The supply‘ to V the centrifugal 
machine is controlled by the valve S’tand 
constituents of theisubstance treated pass 
vthroughthe dischargepipes 21 and 21'vinto‘ 
‘the discharge'tanks until the level therein 
"is su?iciently'high to raise the valve'_79 and 

r25’jpern1it ?ow through . the outlets 78, the 
" vvalves 81 of which are open. 

' trifugal treatment is to be carried out with 
“a'vacuu'mlexistin'g in the casing C the valves p‘ 
"81'0f the outlets 78'are closed and a vacuum 

If the cen 

is created in the chamber 70 by means of 
pump V. As the level risesin the dis‘ 

ch'arge tanks 1) the ?oats F will raise the‘ 
, valves 79 and actuate the control devices T 
‘ insuch a way as to cause the pumps E, to 

,,35":"withdraw liquid from the tanks D and dis-v 
charge it through the pipes-83 into the out 
let 78. Under certain conditions it may be’ 
desirable to have atmospheric pressure in 
the tank S when there is a vacuum in the 
casing C and then the valve 74- is closed and 
the valve 73 opened. If the centrifugal 
treatment is to be carried out under atmos 
pheric pressure but still while the casing 
'C is closed off from the surrounding atmos 
phere there will be neither pressure nor 
vacuum int-he chamber 70 but the various 
vent pipes'will permit of the desired flow. 
The supply may be from a point below the 
level of the casing C such as the tank S’ 
that has an inlet valve I’ and a‘valve 73’ 
corresponding to the valvesI and 73 of the 
tank S. Flow from tank S’ to the casing is 
controlled by the valve S2. If it is desired to 
carry out the centrifugal treatment in the‘ 
presence of any particular gas such a gas 
maybe supplied by pump P at either at 
mospheric pressure or some greater pressure 
or after the system is ?lled with such a gas 
the pressure thereof may be reduced. 

It will be apparent that because of the 
very high speeds encountered in connection 
with centrifugal treatment of substances and 
the proportionately great pressures and 
forces incident thereto that certain condi 
tions that arise by reason of forces, speeds, 

' gal machinelvv 
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or possible agitation may either be utilized 
‘,yin‘ effecting as ‘desired ‘change or" may ' inter 
fere-‘with Tthe' attainmenti'of. the desired 're'-' 
sult“ and thatlit» is therefore desirable'to'con 
trol' such conditions, ‘for example; ithe -'tén 70 
dency ‘of a- substance to foam‘ >"ylAnd-when a" 
substance or constituent ‘of a l subsance‘i is 
discharged at iveryhigh speedfrom the rotat~ 
ing bowl-it is discharged‘ in siicnwan ‘ex 
tremely finely ‘divided form that outside‘in 

For example,'the"presence of air'mayexi 
dize a‘substancegle. "g."=wha'le oil, or vtrans 
former oils,‘ or sour oils,‘ or11the*presence 
of another gas may-‘readily - effectv iidesired 

75 
- ?uences ' act upon the {substance lv'ery readily. ’ 

80 

- =u<m~ we"inte,nd-1thatithe I ?nely? divided state 
"of ‘the "discharged s'ub'stariée‘oi“ constituent 
may, be'taken 'advantage'ipf'dn e?eetingila 
treatment? of- s‘that; substance ‘or fconstituem 

‘ by a l ‘gas or. i'ini order tof‘elféctrevaporation,‘ 
such evaporation? being preferably e?ected 

:1’ by maintaining’ a‘ {vacuum where. the'sub 
1" stance > exists in; ?nely‘ - divided form) an 
‘incident bf its‘ discharge 'from the .rcentrifu 

__ The fact that ‘the casing C is'iclosed ex 
cept for controlledaopenings' therein’ makes 
fit possible ‘to carry out centrifugalIY-treat 
‘ment without any, chance that vapors ‘Tor’ 
gases will ‘be lost or will vpollute the sup" 
rounding ' atmosphere. " 'And?such '1 closed 
icondition of‘ the casing makes' it : possible 
to carryout the ‘centrifugal treatment under 
pressure 'or vacuum in accordance with‘ the 

185 

90 

95 

100 
principles and for the attainmentof ‘thefrei'r' 
sults above described. = i 4 ,_ _ 

While we have described certain arrange 
ments for’ controlling the pressure-within 
the casing‘ C under certain conditions-10f 
feeding and discharging, such control-be 
ing effected-by the maintenance of pres 
sure or'vacuum or atmospheric pressure‘ in 
the supply tanks and discharge '-'tanks;-"-it 
will‘ be apparent that “other ‘ arrangements 
of vents and other setting of valves tare 
possible so vthat there is such equalization 
of pressures within the various tanks and 
the casing as will permit of the desired 
flow of the substance being treated. ' 
From" the foregoing it will be apparent 

Tthat we have disclosed apparatus and a 
process whereby the various alterations and 
conditions above set out, and‘othe-rs that 
will be apparent, of the substance being 
treated, or the constituents thereof. may be 
‘effected 1or prevented ‘or controlled as de 
sired. vAnd while we have described such 
apparatus and process in considerable de 
tail’ we do not intend to be limited to such 
details but we intend that our invention 
shall be susceptible of such variations and 
modi?cations as fall within the hereunto 
appended claims. It‘ will also'be apparent 
that We have provided a process and appara 
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‘a 
tus whereby the condition of a substance 
being ‘centrifug’ally treated is maintained 
constant or preserved or altered, e. g; foam 
ing, oxidation and loss of dissolved gases 
are prevented and evaporation or chemical 
change is furthered or ‘prevented, by con 
trolling or regulatingthe pressure of the 
‘atmosphere within which the ' centrifugal 
treatment takes place and by controlling or 
regulating the circulation of the atmosphere 
within 'Which centrifugal treatment takes 
.place as by enclosing the centrifugal ma 
- chine so that/vapors or gases do not escape 
5.01‘, may build up a pressure. While we have 
showmseveral types of devices for sealing 
the power transmitting mechanism Where 
it passes, into the casing, such devices are 
,described for the purpose of illustrating 
-,-th'e.principles of our invention whereby such 

,. sealsniaybe formed and made effective but 
nweedo not intend to be limited to the con 
_~ ‘struction shown. A possible modi?cation 

-, of means for evacuating the discharge tank‘ 
. -,D. .is‘ shown in .Fig. 9 wherein the tank I) 
25 is supplied with ?uid through the pipe 21 
.and :is .vented by the pipe 76’ and ?uid is 

.. withdrawn from the tank by the pump E’. 
.Fluid-will-be withdrawn from the tank-D 
through the pipe 78 and leavesthe pump 
E’ through pipe 78’, but in ordento pre 
vent the pump from drawing air when the. 

?t'a'nk .D. isnempty. a by-pass 90 extends 
‘.iaroundlthepump E’ from pipe 78 to pipe 
.78’and the .?oat F’ opens thevvalvc 91 in 
theby-pass 90 when the liquid level in tank 
D drops so that liquid will pass from the 

~.pipev 78’ back to the pipe 78 and prevent 
a the .pump . from entirely emptying the 
- tank I) iegardless of whether ?uid is ?ow 

40 ing into the tank D or not. 
.?Vhat We claim as new and desire to se 

rcure by Letters Patent of- the United 
- States is: 

%;i-,-1'. In the centrifugal treatment of a sub 
5 stance the process which comprises subject 
Lingthe substance to the action of centrif 
ingal force to e?ect a desired change in the 

"50 

substanceand to. discharge the substance in 
dispersed form from the in?uence of the 
centrifugal force, and suitably regulating 
the pressure of the atmosphere within which 

»_ the substance is so discharged to prevent 

Ja "n 

undesirable alteration of the substance While 
it exists in the dispersed state in which it is 

> discharged. 
. '2. In the centrifugal treatment of‘ sub 
stances, the process which comprises cen 
trifugal-1y subsiding and centrifugally dis 
charging the substance and suitably regulat 
ing the pressure of the atmosphere Within 
which the substance is discharged to control 
the condition ‘of the substance during and 

. aft-er discharge thereof. 
3. In the ‘centrifugal treatment of sub— 

stances the process which comprises effect 
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ing a desired change in a substance bysub 
jecting it to the action of centrifugal force 
and centrifugally discharging the changed 
substance from the influence of centrifugal 
force, and suitably regulating the pressure 
of the atmosphere Within which the sub 
stance is' so’ discharged to control the condi 
tion of the substance during discharge 
thereof. ' _ , . 

-l;. In the centrifugal treatment ofa sub 
stance. the process which comprises subject 
ing the substance to the action of centrifu 
gal force to effect a desired change in the 
substance and .to discharge the substance 
in dispersed form from the in?uence of the 
centrifugal force, ;and effecting a second 
desired change in the substance by suitably 
regulating the pressure of the atmosphere 
within which the substance is so discharged. 

5. In the. centrifugal treatment of sub 
stances the process which comprises subject 
ing a. substance to the ‘action of centrifugal 
force and thereby e?'ecting a desired change 
in the substance and 
changed substance in dispersed state, and 
maintaining gas pressure other than atmos 
pheric pressure upon the substance while 
it exists in the dispersed state in which it 
is centrifugally discharged. 

(3. In the centrifugal treatment of sub 
stances the process which comprises sub 
jecting a substance to the action of centrifu 
gal force and thereby e?’ec'tiiig a desired 
change in the substance and discharging the 
changed substance in dispersed state, and 
effecting evaporationv of the substance by 
regulating the pressure thereon while in such 
dispersed state. . 

T. In the centrifugal treatment of sub 
stances the process which comprises sub 
jecting a substance to‘ the action of centrifu 
gal force and thereby effecting a desired 
change in the substance and discharging the 
changed substance in dispersed state, and 
maintaining gas pressure above atmospheric 
pressure upon the substance while it exists 
in the dispersed state in which it is cen 
trifugally discharged. 

8. In .the centrifugal treatment of sub 
stances the process which comprises sub 
jccting a substance to the action of centrifu 
gal force and thereby effecting a desired 
change in the substance and discharging the 
changed substance in dispersed state, and 
suitably regulating the pressure of the at 
mosphere within which the substance is sub 
jected to centrifugal treatment and so dis 
charged to control the condition of the sub 
stance while being subjected to centrifugal 
force and while it exists in the dispersed 
state in which it is centrifugally discharged. 

9. In the centrifugal treatment of sub 
stances the process which comprises subject 
ing a substance to the action of centrifugal 
force and thereby effecting a desired change 

discharging the 
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1n the‘ substance and discharging the changed 
substance in dispersed state, and maintain 
ing gas-pressure other than atmospheric 
pressure'upon the substance while it is sub 
ject-to centrifugal force and while it exists 
in the. dispersed state in which it is centrifu 
gally discharged. 
' ' l0. Incombination, a centrifugal machine 
.‘of the type wherein a substance is subjected 
toathe action of centrifugal force to e?'ect 
a change therein and centrifugally dis 
charged .in a dispersed state, an enclosure 
for said-machine, supply and discharge 
tanks, conducting means for delivering~ a 
substance from said supply to said machine 
andufromtsaid Ymachine to said, discharge 
tank,- and means :for controlling the pressure 
insaidtanks and said enclosure. , 

11..- :In combination, a centrifugal machine 
of the-type wherein a substance is subjected 

- toithe? action of centrifugal force to effect 
change therein .and. centrifugally ' dis— 

charged inlai dispersed state, and mea'ns'for 
regulatingv the: pressure ‘of, the. atmosphere 
within-which -the{substance is‘ subjected to 
the action of. centrifugal force to effect a 

- change'athercin and within which the sub 
j stance is-centrifugally discharged in a dis 

7 "persed-statel = " " 

'30 
E ofthe-typewherein a substance is subjected 

.' r. 12. In combination, a centrifugal machine 

to the action. off-centrifugal force to effect a 
change- :therein. and centrifugally discharged 
in ‘a dispersed state; and means for regulat 
ingfthe gas pressure acting upon the sub 

' stance While it exists in the dispersed state ' 
:in which it is discharged. ' -‘ - 

13. In a centrifugalmachine, a separator 
- ‘bowl for separating and separately discharg- 5 
ing substances under-theaction of centrifu 

. gal force: in a‘ dispersed state, compartments 
. for rrespectively collecting such separately 
discharged substances, means substantially 

‘ enclosing said bowl and compartments and 
including a casing having supply and dis 

- charge conduits tightly connected thereto, 

50 

--means for conducting a substance from said 
supply conduit to said‘ bowl, and means for 
conducting-separated constituents from said 
compartments to said ‘discharge conduits. 

.-- “~14.- l'nlcombination'a centrifugal bowl of 
1 > the type whereby a substance is subjected to 

55 

the action ofcentrifugal force to effect a 
change therein and discharged in dispersed; 
‘form, a casing enclosing said bowl and hav 
ing-inlet and discharge openings, supply and 
discharge conduits tightly connected to said 

" casing at said openings, and a compartment 

60 
removably mounted in said casing and re 
:ceiving a vsubstance discharged from said 
bowl and having an outlet discharging into 
a discharge opening of said casing. 

- 15. In combination a centrifugal bowl 
having inlet and discharge openings and 

' . adapted for centrifugally treating substances 

‘and to said bowl. 1 . I 
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and'discharging them in dispersed form, a 
support on which said bowl is mounted ‘for 
-rotation and having a discharge passage, a 
discharge conduit tightly connected to said 
support at said passage, and a compartment 
supported by'said support toreceive a sub 
stance discharging from said discharge open 
ing and having an outletwdischarging into 
said discharge passage. . 

16. In a centrifugal machine,-a separator 
bowl for separating and separately dis_ 
charging substances: under the action of 
centrifugal force in a dispersed state, means 
substantially enclosing said bowl, means for 
conducting a substance to said bowl from a 
point outside of said enclosing means, ‘means 

i for? conducting the ‘separated -_substances out 
- of said’ enclosing means, and means for. con~ 
“trolling the gaseous =pressure1-within ‘said 
{enclosing .means.~ ’ ' 

17. In a‘ centrifugal machine, a bowl, a 
substantially closed ‘casing wherein .said 
bowl is enclosed for totatiomrotation trans 
mittlng means extending from said bowl to 
a point outside of saidcasing and including 
a part‘ substantiallygfree of the vibration of 
said bowl, and packing between said part and 
said casing. 

18. In_ a centrifugal machine, a bowl, a 
substantially closed vcasing wherein said 
.bowl is enclosed forirotation, rotationtrans 
mitting means extending from said bowl to a 
point outside of said casing and including 
?exibly‘connected parts, and a seal between 
one of said parts and said casing. 
v19. In a centrifugal machine, a bowl, a 

substantially closedcasing wherein said bowl 
is enclosed for rotation, rotation transmit 
ting means extending from said bowl to a 
point outside of said casing and including 
?exibly connected parts; a bearing in said 
casing and supporting one; of said parts, and 
a seal between said par-t so supported and 
said casing.‘ . ; ' - .. ' 

20. In a centrifugal machine, a bowl, a 
substantially closed casing , wherein said 
bowl is enclosed for rotation, a sealed shaft 
extending into said casing, and a spindle 
jointed to said shaft and connected to said 
bowl. 7 - . ' . 

21.;In a ‘centrifugal machine, a how], a 
substantially closed casingvwherein said bowl 
is enclosed for rotation, a sealed hollow shaft 
extending into said casing, a spindle within 
'said- shaft and universally connected there 
to at a point near the outer end of said shaft 

22. In combination, a centrifugal machine 
including a bowl, supply and discharge tanks 
for said machine, an enclosure for said bowl, 
?uid passages between said tanks and bowl, 
and means for equalizing the pressure in 
said tanks and said enclosure. 

23. In combination, a centrifugal machine 
including a bowl, supply and discharge tanks 
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ior said machine, an enclosure for said‘ bowl, 
?uid passages between said tanks andisaid 
bowl, and means for emptying said discharge 
tank. ‘ ' 

24. In combination, a centrifu?al machine 
including a bowl, supply and disdliarge tanks 
for said machine, an enclosure for said bowl, 
?uid passages between said tanks and said 
bowl, and means for equalizing pressure in 
said enclosure and said discharge tank. 

25. In combination, a centrifugal machine 
having a bowl wherein a substance Sub 
jected to the action of centrifugal force to 
effect a change therein and ccntrifugally 
discharged, an enclosure for the bowl, a con 
duit leading into said enclosure for conduct 
ing a substance to said bowl,v ‘a conduit-lead 
ing out of said enclosure for withdrawing ‘a 
substance discharged from said bowl,a and 
means for regulating the pressureinfsaid ‘ 

conduits. , _ I _ 26. In combination, a'centritugal machine 

having a bowl wherein a substance 1S-'Sllb 

effect a change therein and centrifugally 
discharged, an enclosure for the bowl, a 

-conduit leading into said ‘enclosure’ ‘and 
tightly connected thereto for conducting a 
substance to said bowl, an'da conduit lead 
ing out of ‘said enclosure andt'ightly con 
nected thereto'for withdrawing ‘a substance: 
discharged from said bowl, whereby a sub- - 
stance passed through said machine maybe 
withdrawn at the pressure at which it is 1n- 
troduced. ' ~' 

27., In combination, a centrifugal ma 
chine including. a bowl, supply and dis 
charge tanks for said machine, arr-enclosure 
for said bowl, ?uid passages between said 
tanks and said bowl, and means vfor regulat 
ing the pressure in each of said tanks. 

28. In combination, a centrifugal ma 
chine includingr a bowl, supply and discharge 
tanks for said machine, an enclosure for said 
bowl, ?uid passages between said tanks and 
said bowl, and means for connecting said 
tanks and enclosure to {provide a closed 
system, . V . i. 

29. In combination, a centrifugal vma 
chine of the type wherein a substance is sub 
jected to the action of centrifugal force to 
ciii'ect a change therein and centrifugall?y7 dis 
charged in a dispersed state, and means for 
effecting evaporation of the substance as it 
exists in the dispersed state in which it is 
discharged. - ~;, 

30. In combination, a centrifugal ma 
chine of the type wherein a substance is sub 
jected to the action of centrifugal force to 
effect a change therein and'centrifugally 
discharged in a dispersed state, and means 
whereby a substance is introduced to said 
machine and subjected to centrifugal force ' 
therein to elfect a change in the‘s-ubstance 
and withdrawn from said machine while 

- 1,575,013 1 
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the substance is under predetermined pres 
sure. . '. . ,J ’ - .. 

{5-1. In combination, a -. centrifugal ma 
chine of: the type wherein a substance is sub~ 
jected to the action of centrifugal force-t0 :70 
effect a change therein and centrifugally 
discharged in a dispersed state,~and»m'eans 
whereby a substance so discharged may be 
maintained ~at, and withdrawn from said 
machine ‘under, a pressure other than atmos- e755 
pherie pressii 1e.‘ '. . - . 

32. In combination, a ‘centrifugal ma 
chine of the-‘type wherein a substance is 
subjectedto the action of centrifugal force 
to etfeota change therein and Centrifugally;~—§0 
discharged in a dispersed state, compart_ 
ments for collecting a substance so v'-d.is 
charged, and means for regulating the gase 
ous pressure within saidcompartments. 

In- combination, a centrifugal Ina-1i 
chineincludihg a bowl, supply and discharge 
tanks; ‘for- said- » machine, . an ‘enclosure. for 

_ _ . , isaid :bowL-iiuid passages betweensaidtanks 

jected to the action of centritugal force to and , said: enclosure,‘ and venting passagesbe 
tween said tanks and said ‘enclosure. ' 

34. In : combination, a rcentritugal ma 
chineincluding a bowl, ‘supply and discharge 
tanks ‘for said machine, an "enclosure for said 
bowl, ?uid passages between said tanks and 
said enclosure, and means for emptying said! 
discharge ‘tank and operative only when said 
discharge tank contains 4 ?uid; ’ 

35. In combination, a centrifugal-ama 
chine including all-bowl, a discharge tank 
tiiQPQZEOl‘f?f meanS-r-fonemptying said disza 
charge ."tankl, "and la' icy-pass- around said 
means and controlled by the liquid level in 
said discharge tank. . - 

36. In combination, - a centrifugal ma 
chine includin-ga bowl, a discharge tank 
therefor, and means for emptying said tank 
and controlled by the liquid level in said 
tank. " ' ' "' 

37. In'combination a centrifugal bowl of 
the type whereby a substance is subjected to 
the action of centrifugal force to effect a 
change therein and discharged in dispersed 
form, a support for said ‘bowl and having 
a discharge passage therein, and a compart 
ment carried by said support and receiving 
a substance discharging ‘from said bowl and 
having an outlet-in operative relation-to 
said passage in said'support. 

- 38. In combination a casing closed ‘except 
for inlet ‘and discharge passages, conduits 
tightly, connected to'saidcas'ing at said pas 
sages, ‘a centrifugal bowl having an inlet and 
a discharge, means for supporting said'bowl 
in said casing with its 'inlet in operative re 
lation to said inlet passage, and a compart 
ment removably supported in said casing 
and receiving a substance discharged from 
said bowl and having an outlet discharging 
into said outlet opening. 

'39. In combination a casing having a 
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uOYBl‘OCl opening, a shaft opening and sup~ 
ply and‘discharge openings, a shaft sealed 
and supported for rotation in said shaft 
opening, a centrifugalbowl having an inlet 
and a discharge, a compartment removably 
supported in said casing and receiving a sub 
stance discharging from said bowl and hav 
ing an outlet discharging into said discharge 
opening of said casing, and a releasable 
coupling supporting said bowl from said 
shaft with said inlet and discharge of said 
bowl respectively ‘in operative relation to 
said supply opening and said compartment. 

40. In combination a centrifugal bowl of 
the type whereby a substance is subjected to 
the action of centrifugal force to e?ect a 
change therein and discharged in dispersed 
form, a casing enclosing said bowl and hav 
ing inlet and discharge openings, supply and 
discharge conduits tightly connected to said 
casing at said openings, and means for di 
recting into a cischarge opening of said 
casing a substance discharged from said 
bowl. 

41. In combination a centrifugal bowl of 
the type whereby a substance is subjected 
to the action of centrifugal force to effect 
a change therein and discharged in dispersed 
form, an enclosing casing having controlled 
gas and liquid openings, a compartment re 
ceiving a substance discharged from said 
bowl and discharging said substance through 
one of said openings, means conducting 
liquid from one of said openings to said 
bowl, and a gas pump connected to one of 
said openings. 

42. In combination a centrifugal bowl of 
the type whereby a substance is ‘subjected 
to the action of centrifugal force to effect a 
change therein and discharged in dispersed 
form, a casing enclosing said bowl and 
having inlet and discharge openings, supply 
and discharge conduits tightly connected to 
said casing at said openings, and a remov 
able compartment receiving a substance dis 
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charged from the bowl and having an out 
let and closely ?tting and substantially 
closing said casing with said outlet in dis 
charge relation to said discharge opening. 

43. In combination a centrifugal bowl of 
the type whereby a substance is subjected to 
the action of centrifugal force to effect a 
change therein and discharged in dispersed 
form, a casing enclosing said bowl and 
having inlet and discharge openings, supply 
and discharge conduits tightly connected to 
said casing at said openings, and a remov 
able compartment receiving a substance dis 
charged from the bowl and provided with 
an outlet having an operative connection 
with said discharge opening independent of 
the connection of said discharge conduit 
thereto. ' . 

‘M. In combination a centrifugal bowl of 
the type whereby a substance is subjected 
to the action of centrifugal force to effect a 
change therein and discharged in dispersed 
form, an enclosing casing for said bowl and 
provided with a bearing, a high~speed driv 
ing shaft sealed in said casing and supported 
in said bearing, means for connecting said 
bowl and shaft for simultaneous rotation, 
and a source of power and speed change 
gearing exterior of said casing. 

45. In a centrifugal machine, a casing 
having a driving shaft opening in its upper 
end and supply and discharge openings and 
a covered opening, a shaft supported in said 
shaft opening, a seal sealing said shaft in 
said casing, a centrifugal bowl removably 
suspended in said casing from said shaft, 
and a compartment removably supported by 
said casing and encircling said bowl and 
receiving a substance discharged from said 
bowl and having an outlet discharging into 
said discharge opening. 
In testimony whereof, we have signed our 

names to this specification. 
LEO D. JONES. 
ARTHUR U. AYRES. 
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