Oct. 5, 1948. B. C. RUNDQUIST | _ 2,450,737
| ' OILL CENTRIFUGE WITH PLURAL CONCENTRIC ~

. | SEPARATING ZONES | _
Filed Feb. 12, 1943 - 3 Sheets-Sheet 1

rg.z. (-

© ®

o N— 19

. _% 7y
|

€ N-e

_ | N '
5_ i | [ 1 I

_ v | 3
: ‘_ '

J- l

I i 5

: | 15 .

!
16
: 4 J | 17 -
b

I
rrelee—m s

e, NI I
S 10 v

]4‘,, 25 JO & I S LL___ -

Benreltl C. Rundouist

- by % s ﬁ'&o‘wrzieq




Oct. 51 1948. B. C. RUNDQUIST 2,450,737
. . OIL CENTRIFUGE WITH PLURAL CONCENTRIC | .
' SEPARATING ZONES '

Filed Feb,-12, 1943 _3 Sheets-Sheet 2

- Iig. 2.

7
5 .g : | | I |
o I Al { ; 5
3— | i ' 5
| fl 6
| r 17
B | I 23
ej_' fz: ( |"'"{
©) R T ) 1 | E?.
Z Wl 27 '
25-1d -

_ - Lrecercbors
j IIazieTLﬁﬁfﬁiEC:JEiZQZC6QﬂHﬂE§E;
T i lecs Aforreey



450,737

?

2

RUNDQUIST

B. C.

OIL CENTRIFUGE

Oct. 5, 1948,

WITH PLURAL CONCENTRIC

SEPARATING ZONES

.3 Sheets-Sheet 3

Filed Feb. 12, 1943

o AN NN (N

v
SN ARSI NN 43‘ \\mlm“\ L
RS N JAm ___“__._r_._ﬁu\.\v.\/l..n” ’V w___.,/\ Ko
= =SSN NN

 O272%%
_ %%ﬂﬁf/ -
0 AR

DR o - B
.\\thmmwwmmww B ////r
_ N\
__": .

/ A@W@ y

7//.% T _ Yo— ’

mm—mmwmmwmmmmgmwmmmmmwm«“wmm¢, N
NN

=

.FF’iﬂﬂ!"lff’lhﬂL;';/

_——
a
1“‘\1““‘*““‘3#. !-

=
H 1 ]

A A e

L 2L 22 r e r 2l l syl Al wJ-Halw.l.‘.\"lul.‘ . -- L.
e - NN
W\\\\‘.‘“‘\““‘\“‘ﬂa‘a Ar %n/ﬁl I_.m )
=R
N 77BN N

@w N :lh
=————"\ &@w/
—— f/..\b w.,y///////

i

y
S




Patented Oct. 5, 1948

UNITED STATES

PATENT OFFICE

2,450,737

2,450,737

QXL CENTRIFUGE WITH PLURAL CONCEN-
- TRIC SEPARATING ZONES

Bennett C. Rundquist, Cleveland, Ohio, assignor
to- The National Acme Company, Cleveland
Ohio, a corporation ¢f Ohio

~ Application February 12, 1943, Serial No. 475,6395
(CL 233-=31)

20 Claims.

1 _ -
This invention relates to centrifuges, the object
being to provide an improved centrifuge par-

ticularly adapted for use with motors such as

aeroplane, tank or Diesel motors and so compact

that it can be ysed in a small space and by means
of which the lubricating oil used in the motor

will. be cleaned. after each. circulating cycle in
the motor thereby to eliminate from the oil all

foreign particles.

As is well known, iubrieatlng. oil picks up dust

and metal particles and forms carbon and sludge
during its circulation in the motor so that its
repeated use is very injurious to expensive bear-

10

ings such as- those used in high speed motors of

aeroplanes, tanks, etc.,, and for the purpose of
-eleaning this oil it has heretofore been the prac-
tice to use filters but these filters quickly become
clogged and have to be cleaned frequently.

Therefore, for the purpose of cleaning the oil’

and separetmg therefrom all foreign matter, this

improved centrifuge is provided, it. being so con-
structed that it can be readily connected or

20

altached to the motor so that the oil, after it

once passes through the motor, then passes

through the centrifuge before it passes back into
Consequently, any deleterious par-.
ciency of the motor

the motor.
ticles are removed gnd the eff
increased and the life thereof prolonged.

The use of centrifuges as usually constructed

- would not be possible in view of the limited space

available in an aeroplane or tank and, therefore,

it is the object of this invention to provide a
centrifuge that can be used in a practical way
with: aeroplanes and other motors in the limited
space available for that purpose.

Furthermore, as the oil in the motor is usually

pumped info the pipe-lines under a pressure of

25 to 40 pounds, it follows that when this oil
leaves the lines after its passage through the
motor and enters the centrifuge for cleaning,

this o0il pressure is naturally reduced since it
passes through the centrifuge at a gravity feed.

and- it is essential, therefore, that when the oil

passes hack to the motor from the centrifuge,

it pass thereinto under pressure,.
Therefore, one of the objects of the present
improvement is the provision of a centrifuge in
-which oil that passes from the motor to the cen-
trifizge and from the centrifuge back to the motor

will be transmitted to that motor under substan-

tially the same pre'-"-rsvre under which 1t wWas Used
while in the motor. =

| | 2
mg the oil used in the motor during 1ts circula-- |
tion cycle. .
In the drawings accompanying and formmg'
2 part of this specification,
Trig. 1 is a vertical sectlonal view of th1s 1m- |
preved centrifuge.

Mig. 2 is a vertical sectional view of the lewer‘- |

half of the centrifuge showing one means for-
pumping the oil hack to the motor under pressure. .
Fig. 3 is a horizontal eectmnal view taken on
line 3—3 of Pig. 2. |
Fig. 4 is a vertical sectwnal view-of the- lower
half of the centrifuge illustrating a somewhat
different arrangement for the pumpmg of the
oil back to the motor, and |
Fig. 5 is a bottom view of the centrlfuge
Similar reference characters mdmate corre-
sponding. parts in the several views. |
Before explaining in detail the present im-
nrovement and its mode of operation, I deswe' |

it understood that the invention is not limited

to the details of construction and arrangement =
of parts illustrated in the accompanying draw-

ings since the invention is capable of other em-
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tating the bowl. .
bowl instead of below its bottom as is the usual

_bodiments, and that the phraseology employed is '
for the purpose of descriptmn and not. of limita-~ |

tion. | | .
This 1mpr0vec1 centrlfuge eomprlses 3 su1ta,b1e"'
supporting base or bese housing 2, a cesing 3 |

._end its cover §.

In the casing 3 is’ loceted & roteta,ble bowl’ 5"
and on the cover 4 is located a motor 6.-for ro-
"Thus the motor is above the

practice, requiring that the bowl be supported.
in a more or less complicated way.
The b&wl 7] 15 supported by two sets of+ Pell
top and bottom promded wlth tapered spmdles'*-'_.
T and 8, each having a set of these ball bearings,

one set 8 at the top end the other set 10. at the
bottom.

~ The drive te the bowl from the metor shaft it .

is obtained by a tapered slip bushing [’ fitting. |
a tapered seat 12 in the- tapered spindle T, a.

spring {3 being provided between the: tapered._ "

bushing and the motor drwe 1{ {o care fer the-_- |

~ friction between the parts.

50

As this-drive from the motor to the bowl is |
through 3, tapered fitting or 101nt between the

~motor shaft and the bowl, the spring operates

The present improvement therefore has to de- |

with-the provision of & S simple, compact and effi-

cient- centrifuge particularly adapted. for _cleen.-“

89

not only to keep these parts in_contact but also
acts as a safety for, with the bowl and motor run-
ning at extremely high. speed hetween 7 ,000 and

10 000 R P. M., thls dependmg upon the amount .
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of separation desired, it follows that in case of
accident to the motor or bowl, the spring would
prevent its transmission from one to the other.

Extending upwardly into the bowl to near the
top and at the center thereof is an inlet tube {4
for feeding the oil from the motor into the bowl.
Thus, the inlet to the bowl is at the bottom instead
of at the top as is the usual practice.

Surrounding this tube is a series of cyvlindri-
cally formed ported chambers (5, I8 and (7
through which the oil passes from one to the
other until it is finally dischareed also at the
bottom of the bowl back into the motor.

The iniet tube {4 is loccated within g larger tuhe
14’ forming the inner wall of the chamber {7

‘and has at the top thereof and just above the

upper or outlet end of the tube 4, an impeller
- or propeller I8 of screw or worm form, the rota-
tion of which with the bowl assists in forcing the
liquid from the tube 14 through the laterally
extending ports a formed in a top cover disk 12

of the bowl Into the top of the outer annular.

chamber 15 from which it passes at the bottom

2,450,737
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twenty-five to forty pounds. Consequently, since
the 01l pressure is naturally reduced when the oil

- passes from the motor infto the centrifuge for

by

10

cleaning as it passes through the centrifuge at
gravity feed, when the oil passes back from the
centrifuge to the motor, it is essential that it pass
into the motor under pressure and, for this pur-
pose, this improved centrifuge is provided with
means for passing the oil from the centrifuge into
the motor under the desired pressure and since
the available space, as before stated, is very lim-
ited, especially in aeroplanes and tanks, this pres-

. Sure means, in the form of a pump, is a part of

20

of this chamber 15 through the ports b into the

bottom of an intermediate annular chamber 16
from which it passes at the top thereof through
ports e into an inner annular chamber 1T from
~which it passes through ports f at the bofttom

thereof through the outlet ports g of the base

housing of the centrifuge back to the motor.

It will thus be observed that as the oil passes
from the motor into the tube {4 at the bottom
of the centrifuge, it is circulated through-the
entire lengths of the various chambers, as indi-
cated by the arrows on the drawings, and during
this circulation and rotation, it is cleaned of all
foreign particles which are thus removed there-
from before the passage of the oil back to the
‘motor.

Thus, the dirty 011 entermg the centrzfuge from
the motor is cleaned and clarified and so passes
back into the motor practically in the same condi-
tion as when it was first poured thereinto and,
- consequently, the bearings and other moving
parts of the motor are not injured by the foreign
matter which is picked up by the oil during its
circulation through fhe motor as would be the
case where this oll continued to circulate through
the motor or even with filters whmh imp rfectly
clean it.

At the top of the tube {4 there is clearance
between this tube 14 and the screw {8. This is

- to provide an overflow in case flow of oil becomes

blocked in its passage at some place in the bowl.
If this happens, the oil will then pass down the
chamber or tube (4’ formed between the tube 14
and this tube 14’ past a clearance ring {4’’ at the
bottom of the tube 14 into a chamber 24 and ouf
the vent 25.

Also, as the oil 1eturns to the centnfuge from
the motor, it has from fifty to seventy per cent
air.. This air must be removed. As the oil only
is forced through the screw (8, the air enfering
- the centrifuge with the oil is foreced down the
~overflow chamber or tube 14’ past the ring (4"
into the chamber 24 and out the vent 25, thus

eliminating de-airing tanks now used with motors. |

It will be observed that the several chambers
and the bawl parts are readily assembled and

separable for cleamng purposes and for the re-
moval of the sludge that may accumulate in the
bottom of any chamber.

The 011 circulafing in metors of the class de-
scr1bed is usually pumped into the pipe Ilines

a0
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the centrifuge and is located at the bottom of the

bowl and in the housing supporting that bowl, the
housing heing constructed for that purpose.

In one form thereof (see Fig. 4) the bowl
spindle § is extended as by means of a shaft or
supplemental spindle 8’ suitably connected to or
integral with the spindle 8 and which, likewise,
1s carried by ball bearings 20 and 21.

The inlet tube 14 is likewise extended to pass
therethrough and this shaft is provided with vanes
or spiral leaves 22 which act as 2 pump so that
auring the rotation of the bowl and its shaft,
when the oil flows from the various chambers
through the outlet of the bowl bottom into the
housing 2 and before its passage thereirom, it is
picked up by the vanes and forced through the
outlet g of the housing at substantially the same
pressure as when it was originally passed into
the bowl and, therefore, a perfect cycle of the oil
and clarification thereof is obtained with no loss
of pressure since the il is forced back into the
motor under substantially the same pressure as
when it left the motor.

The vanes of this pump are formed like the
threads of 5 screw and the pitch may vary to
determine the amount$ of pressure.

In the form shown in Figs. 2 and 3 which is
adapted especially for aeroplane motors where
sufficient space is not available to take care of
the extended shaft 8§’ of Fig. 4, the unit is pro-
vided with vanes 23 directly underneath the bot-
tom of the bowl and rotate therewith.

These vanes may be formed as a part of the
bottom disk of the bowl and pick the oil up im-
mediately on its passage from the outlet f of the
bowl and thus build up the pressure bhefore it
passes from the bowl and its housing back to the
motor.

This, by this very simple, compact and efficient
centrifuge, the oil of the motor msy be readily
cleansed of its various foreign particles as it cir-
culates from the motor to and through the centri-
fuge and not only this, but is fed back to the
motor under substantially the same pressure at
which it is maintained during its passage in the
motor. |

It is to be understood that, by descnbmg in de-
tail herein any pa,rtlc_ular forms structure or ar-
rangement, it is not intended to limit the inven-
tion beyond the terms of the several claims or the
requirements of the prior art.

Having thus explained the natui*e of my sald in-

- vention and described a way of constructing and

70

using the same, although withous attempting to
set forth all of the forms in which it may be made
or all of the modes of its use, I claim: =

1. A centrifuge comprising a housing-supported
casing, & bowl supported in said casing for rota-
tion and having ball-supported fapered spindles,
a motor supported by the casing at the top of the
bowl for rotating said bowl, said bowl comprising

- under a considerable pressure, fﬂr Instance, from 75 a plurality of cylinder-formed chambers therein,



5

said chambers having communicating ports so

2,450,737

located as to pass: the fluid from.the center of the

bowl: to- the: outer chamber and from thence. {o--

ward the center of rotation: through. adjacent

chambers and: throughout the length. of all the
chambers; the: bowl having cenirally thereof an

inlet at its hottom and also an outlet at its bottom
- communicating with the innermost. chamber.

a.. A cenfrifuge comprising a housing-supported.
casing, a. bowl supporied in said casing for rata-
tion, a motor supported.above said: bowl for rotat-

ing it, said bowl comprising a. plurality of c¢ylin-
der-formed. chambers therein; said chambers hav-

ing communicating ports so located: as to pass:the:
liquid: from the: center: of the: bowl to. the cufer
chamber and. from thence toward: the: center of

rotation through.adjacent chambers.and through-
out the length of all the chambers, the bowl hav-

ing centrally thereof an inlet at its bottom: and

also an outlet at its. bottom: communicating with

the innermost chamber,; sald inlet extending. to
near the: top of the bowl, and an impeller lecaued:

at the top of said inlet.
3. Acenitrifuge comprising a.nousing:- supperted

casing, a: bowl supported in.said casing for rota-

tion: and having ball-supported. tapered: spindles,

a motor supported. by the casing at the top of the
bowl for rotating said. bowl, said bowl comprising
a plurality of cylinder-formed. chambers therein,

said chambers having communicating ports so

located as to pass the fluid from: thé center of the

bowl to the outer chamber and: from: thence: to-

ward the center of rotation. through adiacent
chambers and. throughout: the length of all the

chambers, the bowl having centrally thereoci an
inlet at its bottom and also an outlet at its bottom

communicating with the innermost chamber, said:
inlet. extending to near the top of the bowl, and

an impeller Igcated at the top of said. inlet,
4. A cenftrifuge comprising.a. hausmg-sﬂpported

casing, a bowl. supported in said casing for rota-
tion, a motor supported above said bowl for rotat-

ing it, said bowl comprising a. plurality of cylin-

der-formed chambers therein, said chambers lav-
ing. communicating ports. so. located. as to. pass:
the fluid from.the center of the bowl to. the: outer

chamber and. from: thence toward: i(hie center of

rotation through adjacent chambers. and

throughout the length. of all the chambers: the
bowl having centrally thereof an inlet at its: bob-

tom and. also an outlet at its bottom conimuni-

100

- 6 .
cated at the top of the bowl and in communica-
tion with: the inlet and outer chamber.

6.. A centrifuge comprising a housing-~-supported
casing, a rotatable bowl, spindle supported. at. the

top: and. bottom. in: such. casing, a motor having

a tapered cushioned slip joint. connection with the

kowl and. supported by a.casing at the: top. of the
bowl for rotating said bowl, said bowl having o

plurality of cylinder-formed nested: chambers

therein; said chambers having communicating

" ports alternately located: at the top and. bottom

15
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- of the:chambers so.as:to pass the fluid: lengthwise

through the chambers from.the center of rotation
to--the: outer: chamber and. from: thence back to-
ward the center of rotation through an adjacent
chamber, the: inlet to and. outflet from the bowil
being ai the bottom thereof, an impeller located
at the top of the bowl and in:commuxnication with:
theinlet and outer chamber; and rotatable means

for ‘Increasing. the pressure of the fluid passing:

frem the bowl and: located below the bottom of
the: bowl and in communication with: the “outlet
therefrom and rotable with the bowl. ”

7. A.centrifuge comprising a housing- supparted..

.t:asmg, a rotatable bowl, spindle supported. at its

top and bottom: in such,.casmg, a. motor having.
a tapered cushioned slip: joint: connection. with
the: bowl and. supported by the casing at. the top

of the: bowl for rotating said bowl, said bowl
having: a. plurality of cylinder-formed. nested

chambers therein, said: chambers having com-
municating ports alternately located: at. the: top -
and bottom. of the chambers so. as. td pass: the
fluid lengthwise: through the chambers: from the:

center of rotation to the outer chamber and froni

thence back toward the. center of rofation
through an adjacent chamber, the. inlet to and
outlet from the bowl. being at the botiom thereof,
the lower: spindle of the bowl having a. supple-.

mental ball-supported. spindle, said housing hav-

ing an outlet; and. means. carried by said sup-

plemental spindle for increasing the: pressure: of

45

the fluid as it leaves the:bowl and passes through:
the housing outlet of the centrifuge:

8. A centrifuge-comprising a housing-supported.

casing, a bowl supported in said. casing for ros

~ tation, a motfor supported. above: said: bowl for

60

cating with the innermost. chamber, said inlet

comprising a tube located within a larger tube

forming the inner wall of the inner chamber of

the bowl and having its outlet below the: top of

55

the bowl-and in.communication with.laterally ex-

tending ports in a. top cover disk of the bowl, and

an impeller located between. said. tube outlet and

said. last ports..

5. A centrifuge-comprising a housing-supported
casing, a rotatable bowl, spindle supported at-the:

top and bottomr in such casing, a- motor having

a tapered cushioned slip joint connection with the

bowl and supported by the casing at the top-of the o5

bowl for rotating said bowl; said bowl having a
plurality of cylinder-formed. nested chambers

therein, said@ chambers. having communicating.

60

ports alternately located at the top and bottom of |

the chambers so as to pass the fluid Iengthwise

through the chambers from the center of rota-

tion to the outer chamber and. from thence back

70.

toward the center of rotation through an adjacent

chamber, the inlet to and outlet from the bowl be-.

ing at the bottom thereof, and. an. impeller. lo-

rotating it, said bowl. comprising a plurality of.

cylinder-formed ported. chambers therein. and

having an outlet at its bottom and an inlet: cen~

trally thereof also at:its. bottom: and communi-
cating with the: top of the . bowl, and an impeller

at the:top-of the bowl communicating with sald: -

inlet and with a chhamber of the bowl.

9, Acentrifuge comprising g housing- supported-
casing, a. bowl supported. in said. casing for rota-
tion, a motor supported. above said bowl for ro-
tating it, said bowl: comprising a plurality of
cylinder-formed ported. chambers. therein and
having an outlet at:its bottom and an inlet cen-
trally thereof also at its bottom and communi-
cating with. the top of the bowl, an impeller at
the top of the bowl communicating with said in-

let and with a chamber of the bowl, and means
located below the bottom of the bowl and ro-

tatable therewith for increasing the pressure of .
- the fluid passing from.the bowl. |

10. A centrifiuge comprising g housing-support-
ed casing, a bowl supported in said casing for
rotation and: having a. pair of taper-formed ball-
bearing supported spindles, g motor supported.

above said bowl for rotating it, said bowl compris=--

ing a plurality of cylinder-formed ported cham-
bers. therein. and having: an. outlet at: its'bottom.

-and. an inlet. centrally thereof also af its bef- -
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T
tom and communicating with the top of the
bowl, and an impeller at the top of the bowl
‘communicating with said inlet and with a cham-
ber of the bowl.

11. A centrifuge GGHlpl'lSng a hcmsmg-sup—
ported casing, a bowl supported in said casing
for rotation and having a pair of taper-formed
ball-bearing supported spindles, a motor sup-
- ported above said bowl for rotating it and a ta-
pered spring-cushioned conneection between the
motor and the upper tapered spindle of the bowl,
said bowl comprising a plurality of cylinder-
formed ported members therein and having an
outlet at its bottom and an inlet centrally there-
of also at ifs bottom and communicating with
the top of the bowl, and an impeller at the top
of the bowl communicating with said inlet and
with a chamber of the bowl.

12. A centrifuge comprising a housing-sup-
ported casing, a bowl supported in said casing
for rotation and having ball-supported tapered
-spindles, a motor supported by the casing at the
top of the bowl for rotating said bowl, the upper
tapered bowl spindie having a tapered seat and a
tapered and spring-cushioned bushing connect-
Ing the shaft of the motor and bowl, said bowl
comprising a plurality of cylinder-formed cham-
bers therein, said chambers having communicat-
ing ports so located as to pass the fluid from the
center cof the bowl to the outer chamber and
from thence toward the center of rotation
through adjacent chambers and throughout the
lengths of all the chambers, the bowl having cen-
trally thereof an inlet at its bottom and also an
outlet af its bottom communicating with the in-

nermost chamber, the top of the bowl having lat-

erally extending ports communicating with the

iniet and with the outer chamber, a screw-formed
impelier at the top of the inlet adjacent to the

top of the bowl and in communication with the
laterally extending ports leading to the outer

chamber, and vane-formed means located below

the bottom of the bowl and rotatable therewith

and communicating with a housing ouflet below

the bottom of the bowl for increasing the pres-
sure of the fluid passing from the bowl.

13. A centrifuge comprising a -housing-sup-
ported casing, a bowl supported in said casing
for rotation, a motor supported above said bowl
for rotating i, said bowl comprising a pluraiity
of cylinder- formed ported chambers therein and
having an outlet at its bottom and an inlet cen-
trally thereof also at its bottom and communi-
cating with the top of the bowl, and an impeller
at the top of the bowl communicating with said
inlet and with a chamber of the bowl and outlet
“means below the impeller and around said cen-
tral inlet for de-airing the fluid.

14, A centrifuge comprising a housing-sup-
ported casing, a bowl supported in said casing for
rotation, a motor supported above said bowl for
rotating it, said bowl comprising a plurality of

~ cylinder-formed ported chamibers therein and -
‘having an outlet at its bottom and an inlet cen-

trally thereof also at its bottom and extended
to communicate with the top of the bowl, and an
impeller at the top of the bowl communicating
- with said inlet and with a chamber of the bowl

and means bhelow the impeller gnd adjacent to

sald central inlet for de-airing the fAuid and
comprising an overflow chamber around the cen-
trally located inlet and having a eclearance or
port-at its bottom for the passage of overflow

. 8 '
vented chamber below said overflow chamber for-
the reception of said overflow fluid. |

15. A cenftrifuge comprising a housing-sup-
ported casing, a bowl supported in said casing for

5 Totation, a motor supported above said bowl for
rotating it, said bowl comprising a plurality of
cylinder-formed chambers therein, said chambers
having communicating ports so located as to pass
the liquid from the center of the bowl to the

10 outer chamber and from thence toward the cen-
ter of rotation through adjacent chambers and
throughout the length of all the chambers, the
bewl having centrally thereof an inlet at its bot-
tom and also an outlet at its bottom communi-

15 cating with the innermost chamber, said inlet

extending to near the top of the bowl, and an

impeller located at the top of said inlet and out-
let means below fthe impeller and around said
central inlef for de-airing the fluid.

16. A centrifuge comprising a housing-sup-
ported casing, a bowl supported in said casing
for rotation, a motor supported sbove said bowl
for rotating it, said bowl comprising a plurality
of cylinder-formed chambers therein, said cham-
o5 Lers having communicating ports so located as to

pass the fluid from the center of the bowl to the

outer chamber and from thence toward the cen-
ter of rotation through adjacent chambers and
throughout the length of gli the chambers, the
3¢ BOwWl having centrally thereof an inlet at its bot-
tom and extending to communicate with the top

of the bowl and also an outlet at its bottom com-
municating with the innermost chamber, said
housing having an outlet below the bottom of the

35 - bowl, means located below the bottom of the bowl
and In communication with the housing outlet
for increasing the pressure of the fluid passing
irom the bowl, an impeller located at the top of
sald inlet, and means below the impeller and

40 adjacent to said central inlet for de-airing the
fluid and comprising an overflow chamber around
the centrally located inlet and having a clear-
ance or port at its bottom for the passage of
overflow fluid and the removal of air from the

45-fluid and a vented chamber below said overflow
chamber for the receptiion of said overflow fiuid.

- 17. A centrifuge comprising a housing-sup-
ported casing, a bowl supported in said casing for
rotation, a moftor supported. above said bowl for

50 -rotating it, said bowl comprising a plurality of
cylinder-formed ported chambers therein and
having an outlet at its bottom and an inlet cen-
trally thereof also at its bottom ard communi-
- cating with the top of the bowl, an impeller at

55 -the top of the bowl communicating with said in-
let and with a chamber of the bowl, means lo-
cated below the bottom of the bowl and rotatable
therewith for increasing the pressure of the Auid
passing from the bowl, and outlet means below

6o the impeller and around said central inlet for
de-airing the fluid. |
- 18. A centrifuge comprising a supporting base,
a casing secured thereto, a cover for the casing,
2 rotary bowl in said casing and having tapered

65 spindles at its top and bottom, ball bearings at
the bottom of the bowl between one of said ta-
pered spindles and base, ball bearings between
the cover and the other of said tapered spindles,
& motor on the cover and having spring-cush-

70 loned driving means to the top tapered spindle of
the bowl, said bowl having an inlet and an out-
let, both at the boftom of the bowl, the inlet lo-
cated centrally of the bowl and in communica-
tion with ported chambers Wlthm the bowl f01.

20

fluid and the removal of 3.11‘ from the fiuid and a 76 separating the fluid.
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" 19, A centrifuge comprising a supporting base,
a casing secured thereto, a cover for the casing,
g, rotary bowl in said casing and having tapered
spindles at its top and bottom, ball bearings at
the bottom of the bowl between one of said ta-

pered spindles and base, ball bearings between

the cover and the other of said tapered spindles,
a motor on the cover and having Spring-cushioned

v |

driving means to the top tapered spindle of the

bowl, said bowl having an inlet and an outlet,
both at the bottom of the bowl, the inlet located
centrally of the bowl and in communication with
ported chambers within the bowl for separat-
ing the fluid, and an impeller located at the top
of the bowl and in communication with the in-
let located centrally of the bowl. |

20. A centrifuge comprising a supporting base,

a casing secured thereto, a cover for the cas-
ing, a rotary bowl in said casing and having ta-
pered spindles at its top and bottom, ball bear-
ings at the bottom of the bowl between one of
said tapered spindles and base, ball bearings be-
tween the cover and the cother of said tapered
spindles, a motor on the cover and having driv-
ing means to the top tapered spindle of the bowl,

said motor having a diameter substantially no

greater than the diameter of the supporting cas-
ing, said bowl having an inlet and outlet both at
the bottom of the bowl, the inlet located centrally

10

10

of the bowl and in communication: with ported
chambers within the bowl for separa,tmg the
fluid.

> BENNETT C. RUNDQUIST.
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