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The present invention relates to centrifugal separators 
and more particularly to separators for separating out 
liquid components of different speci?c gravities such as 
brine and other impurities in crude oil. 
One of the prime objects of the invention is to design 

a simple and economically constructed separator which 
can be effectively employed in the oil ?elds to separate 
out the brine, sludge, and other impurities from crude 
petroleum before shipping the oil to the re?nery for sub 
sequent processing and cracking. 
A further object’ of the invention is to design a separator 

into which crude petroleum can be introduced from above 
and which is highly efficient in operation and requires no 
sludge pump or separate sludge removal means. 
Another object of the invention is to design a separator 

in which the crude petroleum passes through a series of 
separating compartments to effect a progressive and 
thereby a ?ner separation of the lighter and heavier 
components. 
A further object of the invention is to design a separator 

in which the driving shaft serves also as the intake pipe. 
A further object of the invention is to design a separator 

in which means are provided to assist the centrifugal forces 
by breaking up the separated lighter liquid components 
and de?ecting any remaining heavier components therein 
outwardly, thus enabling a ?ner, more e?icient separation 
to be obtained. 

Another object of the invention is to design a separator 
in which the working parts are readily accessible for clean 
ing and repair. 
A still further object of the invention is to design a 

separator of rugged design, which can be simply and 
economically assembled or disassembled so as to be readily 
set up and readily movable thereafter to any desired loca 
tron. 

With the above and other objects in view, the present 
invention consists in the combination and arrangement of 
parts, hereinafter more fully described, illustrated in the 
accompanying drawings, and more particularly pointed 
out in the appended claims, it being understood that 
changes may be made in the form, size, proportion, and 
minor details of construction, without departing from the 
spirit or sacri?cing any of the advantages of the invention. 

In the drawings: 
Fig. 1 is a sectional, side elevational view of the sep 

arator, the arrows indicating the direction of flow taken 
by the incoming crude petroleum and the separate direc 
tions of ?ow taken by the separated components thereof. 

Fig. 2 is a sectional plan view thereof taken on the line 
2—2 of Fig. 1. 

Fig. 3 is a fragmentary plan perspective view of a sec 
tion showing the brine outlet ports and the oil outlet as 
sembly taken on the line 3—3 of Fig. 1. 

Referring now more particularly to the accompanying 
drawings, a letter S generally indicates my separator 
which includes a cylindrical outer casing 0 having a 
side wall 10, a bottom wall 11, and a removable top or 
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cover 12 with a centrally disposed opening 13 therein 
‘1 for the admission of a tubular supply and drive shaft 14. 
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The shaft 14 is adapted to be driven by means of a pulley 
15 which can be drivingly connected to any suitable source 
of power (not shown) and is journaled in a bearing 16 
supported within the opening 13 by a bearing retainer 17 
formed on the cover 12 of the casing. 

Revolvably mounted concentrically within the outer 
casing on a thrust bearing 18 carried by a bearing plate 19 
within the outer casing and connected to the lower end 
of the shaft 14 is an inner casing or shell I which includes 
a centrally disposed, reduced, cylindrical lower extension 
chamber C, a bottom 20, a conical top or cover 21, and 
a cylindrical side wall portion 22 with an out-turned 
?ange 23 to which the horizontal ?ange 24 of the frusto 
conical bowl cover 21 may be bolted. 
Mounted within the inner casing I below the shaft 14 

and spaced from the cover 21 is a conical distributor disk 
25 which directs the crude petroleum feeding in through 
the shaft 14 peripherally to the inner face of the wall 22. 
Vertically disposed, peripherally spaced bars 26 are 
mounted on the inner face of the wall 22 and formed 
therein are upwardly angled grooves 27 in which are 
mounted a plurality of superimposed, spaced-apart in 
verse conical separating disks 28 to form a plurality of 
vertically spaced inwardly and downwardly disposed pas 
sageways X within the inner casing I to guide the lighter 
components of the crude liquid inwardly as the progres 
sive centrifugal separation occurs. 
The inner edges of the disks 28 are connected to a 

vaned ba?le member B which is mounted centrally within 
the inner casing I on a horizontal segregating disk 29. 
This disk 29 is supported by the bars 26 a spaced distance 
above the bottom 20 of the inner casing I to provide an 
annular passageway Z for the passage of the heavier brine 
which has remained near the peripheral wall 21 of the 
revolving inner casing I and passed downwardly through 
the passageways Y. 
The cylindrical chamber C into which the brine flows 

from the passageway and escapes in a manner to be pres 
ently described, is provided with a central opening to 
admit the hub 31 of the disk 29 which extends down 
wardly through a similar opening through the bottom 11 
of the outer casing O to form a housing for the admission 
of a stationary oil outlet pipe 32. 
The lower portion of the baf?e member B is centrally 

recessed and an oil collector 34 is mounted therein over 
the outlet pipe 32. The oil collector 34 comprises a ring 
base 35 having upwardly curved, centrally intersecting, 
spiral vanes 36 secured thereto which direct the lighter 
oil components proceeding toward it from the passages X 
into the outlet pipe 32 and tend to break up the oil com 
ponents to allow the centrifugal force to throw any heavier 
brine or other impurities which have not as yet been sen 
arated outwardly to the passages Y. 
The substantially conical bearing plate 19 is mounted 

above the bottom 11 of the casing O, and the ball bearing 
18 is anchored thereon by a ?ange 37 formed on the 
bearing plate 19. The inner edge of the plate 19 is turned 
downwardly as at 38 to provide bearing support for 
the hub 31 of the disk 29 which of couse rotates with 
the inner casing I. This plate 19, together with a hori 
zontal plate 39 which is mounted in the outer casing O 
a spaced distance thereabove form an annular trough 
or receiving chamber T for receiving the brine and other 
impurities which have passed from the passage Z down 
into the chamber C and out the circumferentially spaced 
ports 40 which are provided in the side wall of the 
chamber C. A gasket 41 is interposed between the sta 
tionary plate 39 and the chamber C, and a brine outlet pipe 
42 extends‘ through the side wall 10 of the outer casing 
O in communication with the annular trough T. ' 
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In operation, the, crude petroleum is fed in through 
the tubular shaft 14 and distributed peripherally by the 
distributor shell 25. The centrifugal force created by 
the rotation of the inner casing I, which is driven by 
the shaft 14, retains the heavier brine and other im 
purities at the periphery of the inner casing I and they 
proceed downwardly through the passages Y to the com 
partment Z, and thence downwardly into the chamber 
C and out the ports 40 to the annular trough T. The 
lighter oil proceeds inwardly through the passageways 
X, as it is progressively separated, toward the baffle 
B, and thence into the oil collector 35 and out the out 
let pipe 32. The action of the baffle B and spiral vanes 
36 which rotate with the inner casing I is to break up 
the lighter, pre-separated liquid components to effect a 
further separation which permits any remaining heavy 
components to be forced outwardly to the passages Y. 
The crude petroleum can be supplied to the rotating 

shaft 14 by gravity feed, or it can be pumped into the 
shaft 14, and the separation is effective at relatively low 
speeds. 
What we claim is: 
1. In a centrifugal separator, a driving shaft, a sub~ 

stantially closed casing drivingly mounted 011 said shaft, 
means for introducing a liquid mixture into the top of 
said casing. a conical distributor mounted within said 
casing below said means and having its outer peripheral 
edges spaced from the wall of said inner casing to dis 
tribute the liquid mixture directly to the inner peripheral 
face of said inner casing, a plurality of superimposed, 
spaced-apart, inversely disposed conical disks mounted 
within said casing to form a series of inwardly sloped, 
annular passages for the inward passage of the lighter 
components of said liquid mixture, said disks having 
openings in the central portions thereof for passage of 
said lighter components downwardly, the outer edges of 
said disks being spaced from the wall of said casing to 
permit the downward passage of the heavier components 
of said liquid, means extending into the central portion 
of the casing for removing said lighter components, and 
means for removing said heavier components from the 
casing. 

2. In a centrifugal separator, a driving shaft, a substan 
tially closed casing mounted on said shaft to rotate there 
with, means for rotatably supporting said shaft and easing, 
means for delivering a liquid mixture directly to the inner 
peripheral face of said casing, a series of spaced-apart, 
super-imposed, inverted conical separating disks mounted 
within said casing under said means for delivering the mix‘ 
ture to form a series of inwardly sloped passageways 
to guide the inward passage of the lighter components 
of said liquid mixture, said disks having openings in the 
central portions thereof permitting downward passage 
of said light components, the outer peripheral edges of 
said disks being spaced from the inner face of the casing 
to permit the downward passage of the heavier compo 
nents of said liquid mixture, a substantially horizontally 
disposed segregating disk having an opening therethrough 
in the central portion thereof mounted under said series of 
disks and spaced from the wall of said casing to permit the 
further downward passage of said heavier components, 
said segregating disk being spaced from the bottom wall 
of said casing to form a passage therebetween for re 
ceiving the heavier components of said liquid mixture, 
an outlet pipe received in the central portion of ‘said 
casing and extending through the opening in said segregat 
ing disk for removing the lighter components of said 
liquid mixture, said pipe ?tting snugly in said opening 
to prevent passage of any of the light components into 
the passage under the segregating disk and means for 
removing said heavier components from the separator. 

3. In a centrifugal separator, a driving shaft, a sub 
stantially closed casing connected to said shaft to rotate 
therewith, means for rotatably supporting said shaft-and 
casing, means for delivering a liquid mixture peripherally 
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4 
to the inner face of the wall of the casing, a series of 
superimposed, spaced-apart, inversely disposed conical 
disks with substantially central openings formed therein 
mounted within said casing to form a series of inwardly 
and downwardly disposed annular passageways to guide 
the inward passage of the lighter components of said 
liquid mixture, the outer peripheral edges of said disks 
being spaced from the wall of said casing to permit the 
downward passage of the heavier components of said 
liquid mixture, baffle means comprising substantially 
vertically extending separating plates rigidly mounted 
within said casing in the central portion thereof to further 
break up the lighter components feeding in through 
said inwardly and downwardly disposed passages, said 
bathe means being located substantially centrally rela 
tive to said disks, means extending into the central por 
tion of the casing for removing the light liquid com 
ponents, and means for removing the heavy liquid com 
ponents from the separator. 

4. The combination as de?ned in claim 3 in which a 
centrally disposed collector having intersecting, upwardly 
curved, spiral deflecting vanes for further breaking up 
the light liquid components coming in contact there~ 
with, is interposed between said bathe means and said 
means for removing the light liquid components. 

5. The combination as de?ned in claim 3 in which said 
baffle means comprises a series of centrally connected, 
radial plates spaced at 90° intervals. 

6. The combination as de?ned in claim 3 in which 
said driving shaft is tubular and opens into the top of: 
the casing to feed the liquid mixture thereinto, and said 
means for delivering a liquid mixture to the inner face 
of the wall of the casing comprises a conical de?ector 
mounted below said shaft and spaced from the walls of 
said casing to deflect the liquid mixture to the inner 
peripheral face of the casing. 

7. In a centrifugal separator, an upright cylindrical 
outer casing, a driving shaft extending through the top 
thereof and journaled therein, centrally disposed bearing 
means mounted adjacent the bottom of said outer cas 
ing, a substantially closed, inner casing having a central 
low chamber revolvably mounted on said bearing means 
and connected to said shaft to be driven thereby, means 
for feeding a liquid mixture directly to the top of the 
inner peripheral face of the inner casing, a plurality of 
spaced-apart, super-imposed, inverse conical separating 
disks rigidly mounted in said inner casing to form a, series 
of inwardly sloped, annular passages to guide the lighter 
components of said liquid mixture inwardly, the outer 
peripheral edges of said disks being spaced from the wall 
of said inner casing to permit the downward passage of 
the heavier components of said liquid mixture, a segregat 
ing disk mounted under said series of separating disks 
and spaced from the bottom of said inner casing to form 
a passage therebetween, the outer peripheral edge of said 
disk being spaced from the wall of said inner casing to 
allow the downward passage of said heavier components 
into said passage between said segregating disk and said 
bottom, ports in the side wall 'of said chamber for the 
outward passage of said heavier components which have 
passed from said passage between said disk and said bot 
tom into said chamber, an annular ‘trough formed in said 
outer casing in communication with said ports to receive 
said heavy components, an outlet pipe for said trough 
extending through said outer casing, and closed stationary 
means extending centrally up through said outer casing, 
the chamber of said inner casing, said bearing means, and 
said segregating disk to receive said light components. 

8. The combination as de?ned in claim 7 in which said 
driving shaft is tubular and open to said inner casing, and 
said means for feeding a liquid mixture to the top of 
the inner face of the inner casing comprises a conical 
distributor member mounted within said inner casing di 
rectly below said shaft and spaced from the walls of said 
inner casing to direct the liquid mixture ?owing in 
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through said shaft to the inner peripheral face of said 
inner casing. 

9. The combination as de?ned in claim 7 in which 
central aligned openings are provided in each separating 
disk, and a baffle member is mounted on said segregating 
disk and extends upwardly through said openings, said 
baf?e member being centrally recessed, and an oil col 
lector member having upwardly curved, de?ecting vanes 
being mounted in said recess over said light component 
receiving means. 

10. In a centrifugal separator, a cylindrical, upright 
outer casing, a cylindrical inner casing having a lower 
reduced central chamber revolvably mounted within said 
outer casing and spaced from the walls thereof, a tubular 
driving and liquid mixture supply shaft extending cen 
trally through the top of said outer casing, a conical cover 
for said inner casing open to and connected to said shaft, 
a conical distributor member mounted below said shaft 
and spaced from said cover to direct the liquid mixture 
feeding in therethrough to the inner peripheral face of 
said inner casing, circumferentially spaced spacer bars 
mounted on the inner face of said inner casing, a series 
of vertically spaced-apart inverse, frusto-conical disks 
carried by said spacer bars to form a series of inwardly 
sloped annular passages to guide the lighter components 
of said liquid mixture inwardly, a horizontal segregat 
ing disk having a hub extending outwardly through said 
inner and outer casings mounted within said inner casing 
a spaced distance above the bottom thereof to form a 
passage thereunder leading to said chamber, the outer 
peripheral edges of said separating disks and said seg 
regating disk being spaced from the wall of said inner 
casing to permit the downward passage of the heavy com 
ponents of said liquid mixture to said passage under said 
segregating disk, a vertical ba?le supporting said distrib 
utor mounted centrally on said segregating disk, said 
baf?e having a central cut out portion at the bottom 
thereof, a stationary light component removal pipe ex 
tending within the hub of said segregating disk into said 
inner casing, an oil collector with upwardly curved, 
spiraled, centrally intersecting de?ector vanes thereon 
mounted within the cut out portion of said battle over 
said stationary pipe, circumferentially spaced ports in 
the side walls of said chamber, a bearing plate mounted 
adjacent the bottom of said outer casing, a central thrust 
bearing thereon for revolvably supporting the inner cas 
ing, a plate mounted in said outer casing above said bear 
ing plate and above said ports to form with said bearing 
plate an annular trough in communication with said ports 
to receive said heavy components, and an outlet pipe for 
said heavy components extending through said outer cas 
ing to communicate with said trough. 

11. In a centrifugal separator for separating the lighter 
and heavier components of a liquid mixture, a substan 
tially closed casing mounted for rotative movement, 
means for driving said casing, means for delivering said 
mixture to the inner peripheral face of said casing, at 
least one separating disk with an opening through the 
central portions thereof mounted within said inner cas 
ing under said delivering means to form a guideway for 
conducting the lighter components of said mixture cen 
trally, separating plates disposed angularly relative to 
said disk mounted in the central portion of said casing 
inwardly of the opening in said disk to further separate 
the light liquid components conducted centrally by said 
disk and de?ect the heavier components thereof out 
wardly, the outer peripheral edge of said disk being 
spaced from the wall of of said casing to form a vertical 
passageway for the downward passage of the heavier 
components of said mixture, means extending into the 
central portion of said casing under said separating plates 
for removing said lighter components, and means for 
removing said heavier components from the casing. 

12. In a centrifugal separator for separating the lighter 
and heavier components of a liquid mixture, a substan 
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tially closed casing mounted for rotative movement, means 
for driving said casing, means for delivering said mixture 
to the inner peripheral face of said casing, a plurality of 
superimposed, spaced-apart disks under said delivering 
means with openings through the central portions thereof 
mounted within said inner casing to form a series of in 
wardly disposed, annular passages for the lighter com 
ponents of said mixture, the outer peripheral edges of said 
disks being spaced from the wall of said casing to form a 
vertical passageway for the downward passage of the 
heavier components of said mixture, separating plates 
disposed angularly relative to said disks mounted within 
the central portion of said casing inwardly of the open 
ings in said disks, means extending into the central por 
tion of said casing for removing said lighter components, 
and means for removing said heavier components from the 
casing. 

13. In a centrifugal separator for separating the lighter 
and heavier components of a liquid mixture, a substan 
tially closed casing, means rotatably supporting and driv 
ing said casing, means for delivering said mixture to the 
inner peripheral face of said casing, a separating disk 
mounted within said casing under said means for delivering 
said mixture and forming a guideway for conducting the 
lighter components of the mixture centrally, said disk hav 
ing a central opening therein for conducting the lighter 
components of the mixture downwardly, substantially ver 
tically extending ba?le means comprising radially disposed 
separating plates mounted in the central portion of said 
casing inwardly of the opening in said disk to further 
separate the light liquid components conducted centrally 
by said disk and de?ect the heavier components thereof 
outwardly, the outer peripheral edges of said disk being 
spaced from the wall of said casing to form a vertical 
passageway for the downward passage of the heavier com 
ponents of said mixture, means extending into the central 
portion of said casing for removing said lighter compo 
nents, and means for removing said heavier components 
from the casing. 

14. In a centrifugal separator for separatnig the lighter 
and heavier components of a liquid mixture, a rotatably 
supported casing, a drive shaft for said casing, means for 
delivering said mixture to the inner peripheral face of said 
casing, a plurality of superimposed, spaced-apart disks 
with openings through the central portions thereof mount 
ed within said inner casing under said means for deliver 
ing said mixture to form a series of inwardly disposed, 
annular passages for the lighter components of said mix 
ture, ba?le means extending vertically in the openings 
through said disks comprising interconnected, radially dis 
posed plates to further separate the light liquid compo 
nents conducted centrally by said disks and de?ect the 
heavier components thereof outwardly, the outer periph 
eral edges of said dikss being spaced from the wall of 
said casing to form a vertical passageway for the down 
ward passage of the heavier components of said mixture, 
means extending into the central portion of said casing 
under said ba?le means for removing said lighter com 
ponents, and means for removing said heavier components 
from the casing. 

15. In a centrifugal separator for separating the lighter 
and heavier components of a liquid mixture, a substantial 
ly closed casing, means rotatably supporting and driving 
said casing, means for delivering said mixture to the inner 
face of said casing, at least one separating disk including 
an opening in the central portion thereof mounted within 
said casing under said delivering means and forming a 
guideway for conducting the lighter components of the 
mixture centrally, a collector member open at the top 
and bottom thereof and including de?ecting vanes for 
further breaking up the lighter liquid components com— 
ing into contact therewith, and de?ecting the heavier com 
ponents thereof outwardly mounted in the central portion 
of said casing under said opening in said disk, means ex 
tending into the central portion of said casing beneath said 
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collector for removing the lighter liquid components from 
said casing, and means for removing said heavier com 
poncnts from the casing. 
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